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MINERAL RESOURCES OF THE 
UNITED STATES, 1906. 


INTRODUCTION. 
By Davin T. Day and E. W. Parker 


VOLUME FOR 1906. 


This volume contains a statement of the production of mineral 
substances in the United States during 1906. In addition, it shows 
the chief features of mining progress E the year. 

It is manifestly impossible to present in each volume of this series 
a historical review of each industry in previous years. Comparisons 
of present and past conditions constitute, however, one of the most 
valuable features of a work of this kind; and therefore the statistics 
of past years are annually repeated in tabular form. To aid com- 
parison the method of presentation is kept as uniform as possible. 
Thus practically the same form of arrangement has been preserved 
in all of the twenty-two preceding volumes of the series, and it has 
become so familiar to the mining fraternity as to render any descrip- 
tion unnecessary. But for those to whom this volume comes as a new 
book of reference it may be explained that the statistics herein con- 
tained are not grouped by States. The book is divided into chapters, 
each of which treats of a separate mining industry for the whole 
United States. The student who consults this report to find a com- 
bined statement of the mineral resources of a given State is referred 
to the tabular statement of output by States in the summary and to 
the index, in which under each State 1s a list of the minerals produced 
therein. The effort is also made to show the conditions of the 
domestic industry in relation to foreign conditions in the same min- 
eral industry. This effort to reflect the conditions of each industry 
extends even to the complicated units of measurement in common 
use by the industrials. No better argument could be offered for the 
udoption of the metric system than the discordant units which this 
report must employ in its reviews. | 

The fact that this general arrangement has been consistent for 
twenty-five years makes it easy for the student of any industry to 
obtain a historical grasp of his subject by consulting all the volumes, 
which are usually accessible in public libraries. 

It is important also for the new reader to know that this volume 
Is simply the consolidation of the separate chapters after thev have 
been published in pamphlet form, frequently months in advance, 
and that these pamphlet reports and not the final volume mark the 
dates at which the reviews become available. Further, for greater 
statistical promptness, the principal figures are given to the public 
press in adranos even of the publication of the chapters in pamphlet 


form. 
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Several new names appear in this volume as the responsible au- 
thorities in charge of individual chapters. This is in pursuance of 
the policy announced in the volume for 1905 of assigning all subjects 
to members of the Survey staff, who in this work and in allied 
problems are employed solely in the Government service. 

The report on iron ores for 1906 was prepared by Mr. Edwin C. 
Eckel, who in past years has made a an study of the iron ores 
of the South. The series of iron-ore reports for the United States, 
however, owes its statistical development entirely to Mr. John Bir- 
kinbine, of Philadelphia, who, in addition to being an expert on iron 
ores, is also one of. our chief blast-furnace engineers Under his 
direction the statistics of iron-ore production have been developed 
to an exceptionally high degree of accuracy. "This has been due not 
only to the close scrutiny and careful compilation of the returns, 
but fundamentally to the great confidence given him by iron-ore 
producers, among whom Mr. Birkinbine has developed a spirit of 
fraternity similar to that which Mr. James M. Swank, the general 
manager of the American Iron and Steel Association, has evoked 
among the iron and steel manufacturers. 

The reviews of the copper, lead, and zinc trades in preceding vears 
have likewise been developed entirely by Mr. Charles Kirchhoff, of 
the Iron Age, New York. These reports have become classic for 
their statistical accuracy and for their keen and fair analysis of the 
trade situation. They were based elnefly upon the returns of smelt- 
ers, and in developing the method of collecting these statistics into 
an annual canvass of the mines themselves the charge of these reports 
has been intrusted to Mr. L. C. Graton for copper and to Mr. J. M. 
Boutwell for lead and zinc. The smelter returns are still used, and 
in connection with them it 1s gratifying to acknowledge the continued 
and hearty cooperation of Mr. Kirchhoff. 

This volume also records the change of the administrative head 
of the Division of Mining and Mineral Resources from Dr. David T. 
Day to Mr. Edward W. Parker, Doctor Day taking charge of the 
reports on petroleum and natural gas. It is not possible for the 
former to leave the charge of the division without a hearty expres- 
sion of his obligation to the staff, whose labors he has directed in 
developing this series. To the three Directors of the Survey who 
have successively supported and developed this branch of the institu- 
tion, he offers in return not only appreciative acknowledgment but 
pride in the established results. 

The change of administration includes the placing of the statis- 
tics of metal production (except iron ores) under the supervision of 
Mr. Waldemar Lindgren, who has as chief assistants Mr. Chas. G. 
Yale, of San Francisco; Mr. Victor C. Heikes, of Salt Lake City; 
Mr. Chester Naramore, of Denver, and Messrs. Boutwell, Graton. 
McCaskey, and Siebenthal, of Washington. This arrangement has 
materially strengthened the work of the division. 

As to what may be expected of this work in the future, it must be 
borne in mind that the collection of statistics for each industry has 
after continued development reached the stage of a complete census 
each year, confidential reports being obtained at first hand from the 
producers themselves—with one exception, that of petroleum. and 
this exception will be brought to a condition coordinate with that of 
the other industries at the earliest date possible. 
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It is designed also to supplement the statistical data with the re- 
sults of geological and chemical research in so far as they pertain to 
the economic development of our mineral resources. The Division 
of Mining and Mineral Resources has been for some years an inte- 
gral part of the geologic branch of the Survey, this incorporation 
having been accomplished when the present plan of organization was 
adopted. The results of this arrangement have been highly satisfac- 
torv in that a better system of cooperation with the workers in the 
other divisions of the geologic branch has been effected. It is pro- 
posed to improve and Ed this plan of cooperation by taking ad- 
vantage of the observations made by the men engaged in economic 
geologic work in the field and in utilizing the services of those who 
are expert in special lines of investigation. Each volume will there- 
fore not only summarize the statistics of production, but will give 
all conservative information in regard to both the extent of mineral 
deposits and the quality and quantity of the useful minerals which 
thev can yield. 

It has been found by experience that the proper collection and com- 
pilation of mining statistics can best be made under the supervision 
of technical men, and it is believed and expected that the present ar- 
rangement will make the volumes of Mineral Resources of even 
greater value than heretofore. 


SCOPE OF THE SERIES. 


By way of review and summary it may be repeated that in the 
twenty-seven years covered by these twenty-three reports the scope 
of the work has remained practically the same—an annual review 
of the mineral production of the United States and of the state of 
knowledge of the mineral deposits from which the products come. 
Dut the work involved has multiplied in two directions. In the 
beginning the statistical feature of the work was satisfied by an esti- 
mate as to the total output of each useful mineral. This estimate was 
based upon the best commercial estimates available, and the statistical 
correspondence was limited to a few hundred letters each year. 
When the control of the work passed into the hands of Doctor Day, 
he took it with the intention of developing each statistical inquiry 
from an estimate into an accurate annual census as rapidly as facili- 
ties would permit. This result has now been achieved with every 
industry except petroleum, and to this particular and difficult task he 
will henceforth limit his work. The correspondence necessary for 
this annual census of the mines of the United States has grown from 
a few hundred letters a year to an average of three written or printed 
communications a year to every known mine operator of the United 
States—more than 150,000 in all. In order to make such correspond- 
ence successful, it has been necessary to send agents to the mines 
themselves, both for scrutiny of the statistical returns and in order to 
acquaint the operator with the nature of this inquiry, and thus to 
secure the cooperation essential to success. 

This growth of statistical work would have been necessary even if 
the mine development had remained stationary. Instead, the rate 
of increase has ben far beyond all reasonable prophecy. In the 
twenty-seven years from 1880 to 1906, inclusive, the value of the 
mineral output of the United States has increased nearly five and 
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one-fourth times. This marvelous growth is of additional interest in 
that it shows approximately by its fluctuations the financial ebb and 
flow of the whole country. From $364,928,298 in 1880 the value rose 
to $451,000,000 in 1882, declined to $406,000,000 in 1884, rose steadily 
to $606,000,000 in 1890, declined slightly to $605,000,000 in 1891, rose 
~ to $692,000,000 in 1892, fell to less than $550,000,000 in 1893 and 
1894, rose to $640,000.000 in 1895, remained at the same figure in 
1896, rose rapidly to $1,491,000,000 in 1903, declined to $1,361,000,000 
in 1904, rose to $1,623,000,000 in 1905, and advanced to the immense 
sum of $1,902,517,565 in 1906. Keeping pace with this growth has 
been a strain, and it is gratifving that the svstem has so expanded 
that the statistics of this wonderful production continually increase 
in completeness and accuracy. This attainment is largely the result 
a the hearty cooperation of the producers, due to their faith in the 
urvey. 

During the last ten years similarly increased facilities have been 
developed for reviewing in these volumes the conditions of occurrence 
of mineral deposits by the aid of the general staff of geologists en- 

aged primarily in the making of a geologic map of the United 
states. The development of this geologic work has been continually 
in the direction of greater attention to economic geology, and in pro- 
portion as it became quantitative in its character 1t has become avail- 
able for use and for reference in the volumes of Mineral Resources 
to their great advantage. 

In carrying out the plan of cooperation with the other divisions of 
the geologic branch a twofold advantage is secured. It brings to the 
statistical work, on the one hand, a corps of trained men whose field 
observations have developed a keen appreciation of the geologic and 
economic importance of each mineral product. This has been par- 
ticularly illustrated in the reports made by Mr. Lindgren and other 
mining geologists on gold and silver in the volume for 1905 and the 
reports on the same subjects and also on copper, lead, zine, and quick- 
silver in the present volume. On the other hand, the mining geolo- 
gists have obtained and will continue to derive from their statistical 
work an insight into the industrial and commercial conditions which 
so largely affect the demand for the different minerals and lead 
to the search for and the development of the mineral deposits with 
the e o Ed relations of which their field work makes them 
acquainted. | 

The bringing together of these two classes of study of our mineral 
resources, that of their geology and manner of occurrence and that 
of their statistics and economic conditions, is to be one of the special 
features of the future work of this division. 


SUMMARY OF THE MINERAL PRODUCTION OF THE 
UNITED STATES IN 1906. 


CoMPILED BY WM. TayLor Thom. 


GENERAL REMARKS. 


The varied character of the units of measurement employed in the 
mineral industry makes it impossible to compare the outputs of the 
several minerals except in the value of the products. The figures 
given in the following summary show a continuation of the activity 
in the mineral industries of the United States noted in 1900, 1901, 
1902, and 1903, though the value of the output for 1904 was almost 
9 per cent less than that for 1903; the value in 1905 was about 9 per 
cent greater than that for 1903. 

In 1906, for the second time, the total value of our mineral pro- 
duction exceeded the enormous sum of $1,500,000,000. 

The exact figures for 1906 are $1,902,517,565, as compared with 
$1,623,928 720 in 1905, with $1,361,067,554 in 1904, with. $1,491,- 
928,980 in 1903, and with $1,323,102,717 in 1902; a gain in 1906 
over 1905 of $278,588,845, or 17.15 per cent; a gain in 1906 over 
1904 of $541,450,011, or 39.78 per cent; over 1903 of $410,588,585, 
or 27.52 per cent, and over 1902 of $579,414,848, or 43.79 per cent. 

heretofore, iron and coal are the most important of our min- 
eral products. The value of the iron in 1906 was $505,700,000; the 
Value of the coal $513,079,809. The fuels increased from $602,- 
257,548 in 1905, to $652,398,476 in 1906, a gain of $50,140,928, or 
8.33 per cent. Anthracite coal showed a decrease in value of 
$9,961,306, from $141,879,000 in 1905 to $131,917,694 in 1906. 
he average price of anthracite coal per long ton at the mine was 
$2.30, as against $2.25 in 1905, $2.35 in 1904, $2.50 in 1903, and 
$2.35 in 1902; and the average price per short ton for bituminous 
coal at the mine was $1.11, as against $1.06 in 1905, $1.10 in 1904, 
$1.24 in 1903, and $1.12 in 1902. The increase in value of the 
bituminous coal output over 1905 was $46,503,821—a combined 
increase in value of coal of $36,542,515, or 7.67 per cent. 

The gain of $278,588,845 in the total value of our mineral produc- 
tion is due to gains in both metallic and nonmetallic products, the 
metallic products showing an increase from $702,453,101 in 1905 to 
$586,110,856 in 1906, a gain of $183,657,755, and the nonmetallic 
products showing an increase from $921,075,619 in 1905 to $1,016,- 
206,709 in 1906, a gain of $95,131,090. To these products should 
be added estimated unspecified products, including molybdenum, 
bismuth, and other mineral products, valued at $200,000, making a 


total mineral production for 1906 of $1,902,517,565. T 
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METALS. 


Iron and steel.—Twenty States produced pig iron in 1906, as 
against 20 in 1905, 20 in 1904, 22 in 1903, 22 in 1902, 20 in 1901, 
and 21 in 1900 and 1899. The total production of pig iron in 1906 
was 25,307,191 long tons, as against 22,992,380 long tons in 1905; 
16,497,033 long tons in 1904; 18,009,252 tons in 1903; 17,821,307 
tons in 1902; and 15,878,354 tons in 1901. The production of 1906 
shows an increase in quantity of 2,314,811 long tons, or over 10 per 
cent, over the production of 1905, and an increase in value from 
$382,450,000 to $505,700,000, amounting to $123,250,000, or 32.25. 
per cent. The average price per long ton of pig iron increased from 
$16.63 in 1905 to $19.98 in 1906. The average prices per long ton 
in recent years have been as follows: 1904, $14.13; 1903, $19.12; 
1902, $20.92; 1901, $15.25. 

Iron ores.—The production of iron ores in 1906 amounted to 
47,749,728 long tons, as compared with 42,526,133 long tons in 1905, 
with 27,644,330 long tons in 1904, with 35,019,308 long tons in 1903, 
and with 35,554,135 tons in 1902. The value at the mines of the 
ore mined in 1906 was $100,597,106, as compared with $75,165,604 
in 1905. As in the seven preceding years, the production of iron 
ores in the United States in 1906 was never conned by that of any 
other country. 

Manganese ores.—The production of manganese ores was 2,825 
long tons, valued at $25,335, in 1903, and increased to 3,146 long 
tons, valued at $29,466, in 1904, and to 4,118 long tons, valued at 
$36,214, in 1905. The average price per ton in 1905 was $8.80, as 
compared with $9.37 in 1904 and with $8.97 in 1903. In 1906 the 

a i of manganese ores was 6,921 long tons, valued at $88,132. 

he average price was $12.73 per ton. Manganiferous iron ores, 
carrying from 20 to 40 per cent of manganese, were produced to the 
extent of 41,300 long tons, valued at $122,400. 

Gold.—The production of gold increased from 3,910,729 ounces, 
valued at $80,835,648, in 1904, to 4,265,742 ounces, valued at 
$88,180,700, in 1905, and to 4,565,333 ounces, valued at $94,373,800, 
in 1906, an increase in 1906 of 299,591 ounces in quantity and of 
$6,193,100 in value. 

Silver. —The production of silver increased in quantity from 
55,999,864 ounces in 1904 to 56,101,600 ounces in 1905, and to 
56,517,900 ounces in 1906; it increased in commercial value from 
$32,035,378 in 1904 to $34,221,976 in 1905, and to $38,256,400 in 
1906, a gain in 1906 of $4,034,424. 

Copper.—The production of copper increased from 812,537,267 
pounds, valued at $105,629,845, ın 1904, to 901,907,843 pounds, 
valued at $139,795,716, in 1905, and to 917,805,682 pounds, valued 
at $177,595,888, in 1906, an increase in 1906 of 15,897,839 pounds in 
quantity, and of $37,800,172 in value. 

Lead.—The production of lead in 1906 was 350,153 short tons, as 
against 302,000 short tons in 1905, 307,000 short tons in 1904, and 
282,000 short tons in 1903. The value of the production in 1906 
was $39,917,442, as compared with $28,690,000 in 1905, with 
$26,402,000 in 1904, and with $23,520.000 in 1903. 

Zine.—The production of zinc in 1906 was 199,694 short tons, as 
against 203,849 short tons in 1905, 186,702 short tons in 1904, and 
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159,219 short tons in 1903. The value of the zinc production in 
1906 was $24,362,668, as compared with $24,054,182 in 1905, with 
$18,670,200 in 1904, and with $16,717,995 in 1903. 

Bauxite.—In 1906 the production of bauxite was 75,332 long tons, 
valued at $368,311, as compared with 48,129 long tons, valued at 
$240,292, in 1905, with 47,661 long tons, valued at $235,704, in 1904, 
and with 48,087 long tons, valued at $171,306, in 1903. 

Aluminum.—The consumption of aluminum during 1906 was 
14,910,000 pounds, valued at 4,262,286, as against 11,347,000 
pounds, valued at $3,246,300, in 1905, and 8,600,000 pounds, valued 
at $2,477,000, in 1904. 

Quicksilver.—The production of quicksilver during 1906 amounted 
to 26,238 flasks (of 764 avoirdupois pounds net; 75 avoirdupois 
pounds net after June, 1904), as compared with 30,451 flasks in 1905, 
with 34,570 flasks in 1904, with 35,620 flasks in 1903, and with 34,291 
flasks in 1902. The value of the quicksilver produced in 1906 was 
$958,634, as compared with $1,103,120 in 1905, with $1,503,795 in 
1904, with $1,544,934 in 1903, and with $1,467,848 in 1902. Cali- 
fornia reported 20,310 flasks, as compared with 24,635 flasks in 1905, 
with 29,217 flasks in 1904, with 30,526 flasks in 1903, and with 28,972 
flasks in 1902; and Texas reported 4,761 flasks, as against 4,723 flasks 
in 1905, 5,336 flasks in 1904, 5,029 flasks in 1903, and 5,319 flasks in 
1902. Utah reported 1,164 flasks and Oregon 3 flasks in 1906. 

Chromic iron ore.—California was the only State producing chro- 
mite during 1906, the quantity being 107 long tons, valued at $1,800, 
as compared with 22 long tons, valued at $375 in 1905, with 123 long 
tons, valued at $1,845 in 1904; with 150 long tons, valued at $2,250, 
in 1903; and with 315 long tons, valued at $4,567 in 1902. 

Molybdenum.—The commercial production of molybdenum in 1906 
was approximately the same as the production of 1905, which, in turn, 
was in excess of the 1904 production of 14.5 short tons of concen- 
trates, valued at $2,175. e production in 1903 was 795 short tons 
of concentrates, valued at $60,865. The value of molybdenum ores 
fluctuates very greatly. 

Nickel.—There was no production of metallic nickel reported in 
1906 as in 1905, only a small quantity of nickel and cobalt ore being 
reported as sold. In 1904 the output was 24,000 pounds, as against 
a production of 114,200 pounds in 1903, and of 5,748 pounds in 1902. 
The value in 1904 was $11,400, as against $45,900 in 1903, and $2,701 
in 1902. The imports of nickel in 1906 were valued at $1,902,367, 
as against $1,962,131 in 1905, $1,121,491 in 1904, $1,493,889 in 1903, 
and $1,437,649 in 1902. 

Rutile.—A small production of rutile, chiefly from Virginia, was 
reported in 1906. 

Tungsten.—The commercial production of concentrated tungsten 
ores during 1906 amounted approximately to 928 short tons, valued 
at $348,867, as against 803 short tons, valued at $268,676 in 1905; 
740 short tons, valued at $184,000 in 1904; 292 short tons, valued 
at $43,639 in 1903; and 184 short tons in 1902, of which not more 
than a few tons were sold. 

Uranium and vanadium.—The production of uranium and vana- 
dium minerals in 1906, as reported to the Survey and included under 
unspecified products, was the largest of recent years. The produc- 
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tion in 1905 was valued at $375, as against $10,600 in 1904, $5,625 in 
1903, and $48,125 in 1902. 

Tantalum.—A commercial production of tantalum in 1906 was 
reported from Colorado and South Dakota. 

Platinum.—The production of platinum from domestic ores in 
1906 was 1,439 ounces, valued at $45,189, as compared with 318 
ounces, valued at $5,320, in 1905; with 200 ounces, valued at $4,160, 
in 1904; with 110 ounces, valued at $2,080, in 1903; and with 94 
ounces, valued at $1,814, in 1902. In December, 1904, the price of 
ingot platinum at New York advanced from $18.50 to $19.50 per 
ounce; in April, 1905, it was $20.50; in January, 1906, it was $20.50, 
in February, 1906, it advanced to $25; in September, 1906, it rose to 
$33; in November it was $38, remaining at that price until late in 
February, 1907, when hard platinum was quoted at $41 per ounce. 
This price declined on June 15 to $26 for ordinary, and $28.50 for 
hard; then it rose to $27 and $29, respectively, on July 27, and stands 
now (August 3, 1907), at $28 for ordinary and $29.50 for hard. 

Antumony.—The antimony obtained from the smelting of domestic 
ores in 1906 amounted to 404 short tons, valued at $58,149, and the 
antimony obtained from hard lead produced from foreign and domes- 
tic lead ores was 1,362 short tons, valued at $286,004, a total produc- 
tion for 1906 of 1,766 short tons, valued at $602,949, as compared 
with 3,240 short tons, valued at $705,787 in 1905; with 3,057 short 
tons, valued at $505,524, in 1904; with 3,128 short tons, valued at 


$548,433, in 1903; and with 3,561 short tons, valued at $634,506, in - 


1902. 

Bismuth.—The marketed production of bismuth ore in 1906 was 
8,334 pounds, valued at $12,500; in 1905 it was 24,405 pounds, 
valued at $4,187; in 1904 it was 5,184 pounds, valued at $314. 
There was no marketed production of bismuth ores in the United 
States during 1903 or 1902. 

Tin.—There was a small production of metallic tin in South 
Dakota in 1906, which, with concentrates from Alaska and from the 
North Carolina-South Carolina deposits, was valued at $35,600. 


FUELS. 


Coal.—For the first time in the history of the United States the 
production of coal in 1906 reached a total of over 400,000,000 short 
tons, showing an actual output of 414,157,278 tons of 2,000 pounds 
valued at $513,079,809. Of this total, the output of anthracite coal 
amounted to 63,645,010 long tons (equivalent to 71,282,411 short 
tons), which, as compared with the production of 69,339,152 long 
tons in 1905, was a decrease of 5,694,142 long tons, or over 8 per cent. 
The value of anthracite coal at the mines in 1906 was $131,917,694, 
as against $141,879,000 in 1905, $138,974,020 in 1904, $152,036,448 
in 1903, and $76,173,586 in 1902. The average price of the marketed 
anthracite coal sold during the year at the mines was $2.30 per long 
ton, as against $2.25 per long ton in 1905, $2.35 in 1904, $2.50 in 
1903, and $2.35 in 1902. 

The output of bituminous coal (which includes semianthracite and 
all semibituminous and lignite coals), amounted in 1906 to 342,874,867 
short tons, valued at $381,162,115, as compared with 315,062,785 
short tons, valued at $334,658,294, in 1905; with 278,659,689 short 
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tons, valued at $305,397,001, in 1904; with 282,749,348 short tons, 
valued at $351,687,933, in 1903; and with 260,216,844 short tons, 
valued at $290,858,483, in 1902. The increase in the production of 
bituminous coal in 1906 over 1905 was therefore 27,812,082 short 
tons in quantity and $46,503,821 in value. The average price of 
bituminous coal per ton at the mines during 1906 was $1.11, as 
against $1.06 in 1905, $1.10 in 1904, and $1.24 per ton in 1903, the 
highest price recorded by the Survey. 

Coke.—The coke production of the United States in 1906, which 
included the output, 4,558,127 short tons, from 3,362 retort or by- 
product ovens, amounted to 36,401,217 short tons, as compared 
with 32,231,129 short tons in 1905, with 23,661,106 short tons in 1904, 
with 25,274,281 short tons in 1903, and with 25,401,730 short tons 
in 1902. The increase in quantity in 1906 from 1905 was 4,159,088 
short tons, or over 12 per cent. The total value was $91,608,034, as 
against $72,476,196 in 1905, a gain of $19,157,338, or 26 per cent. 
The average price per ton in 1906 was $2.52, against $2.25 in 1905. 
The average output from the by-product ovens in 1906 was 1,356 
tons per oven, against an average of 373.6 tons per oven from the 
beehive ovens. 

Natural gas.—The value of the natural gas produced in 1906 was 
$46,873,932, as compared with $41,562,855 in 1905, with $38,496,760 
in 1904, with $35,807,860 in 1903, and with $30,867,863 in 1902—a 
gain of about 13 per cent in 1906 over 1905. 

Gras, coke, tar, and ammonia.—The aggregate value of all the 
products obtained from the distillation of coal in gas works and 
retort ovens in 1905 was $56,684,972, as against $51,157,736 in 1904, 
and $47,830,600 in 1903. No report has been prepared for 1906; the 
estimated value of the products is distributed among the respective 
States in the table of output and value by States. 

Petroleum.—The total production of crude petroleum in the United 
States in 1906 was 126,493,936 barrels, as against 134,717,580 
barrels in 1905, 117,080,960 barrels in 1904, and 100,461,337 barrels 
in 1903, a decrease in 1906 of 8,277,644 barrels, or 6.14 per cent. from 
the production of 1905. Among the noteworthy changes in produc- 
tion in 1906 were gains, as compared with 1905, of nearly 10,000,000 
barrels in the Mid-Continent field and of over 4,000,000 barrels in 
the Illinois field; these gains were more than offset. by losses of over 
15,000,000 barrels in Texas, over 3,000,000 barrels in Indiana, and 
of over 1,000,000 barrels each in Ohio and West Virginia. 

The value of crude porro produced during 1906 was $92,444,735, 
or an average price of 73.1 cents per barrel, as against $84,157,399, or 
an average price of 62.47 cents per barrel, in 1905; against $101,175,- 
455, or 86.41 cents per barrel, in 1904, and against $94,694,050, 
or 94.26 cents per barrel, in 1903. 


STRUCTURAL MATERIALS. 


Cement.—The total production of hydraulic cement in the United 
States in 1906 was 51,000,445 barrels, valued at $55,302,277, as com- 
pared with 40,102,308 barrels, valued at $35,931,533, in 1905; with 
31,675,257 barrels, valued at $26,031,920, in 1904; with 29,899,140 
barrels, valued at $31,931,341, in 1903, and with 25,753,504 barrels, 
valued at $25,366,380, in 1902. The Portland cement production 
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-in 1906 was 46,463,424 barrels, valued at $52,466,186, as compared 
with 35,246,812 barrels, valued at $33,245,867, in 1905; with 
26,505,881 barrels, valued at $23,355,119, in 1904; with 22,342,973 
barrels, valued at $27,713,319, in 1903, and with 17,230,644 barrels, 
valued at $20,864,078, in 1902—an increase in quantity in 1906, as 
compared with 1905, of 11,216,612 barrels, and in value of $19,220,319. 
The production of natural cement in 1906 was 4,055,797 barrels, 
valued at $2,423,170, as compared with 4,473,049 barrels, valued at 
$2,413,052, in 1905; with 4,866,331 barrels, valued at $2,450,150, 
in 1904; with 7,030,271 barrels, valued at $3,675,520, in 1903, and 
with 8,044,305 barrels, valued at $4,076,630, in 1902—a decrease in 
quantity in 1906 of 417,252 barrels and an increase in value of 
$10,118. The production of slag cement in 1906 amounted to 
481,224 barrels, valued at $412,921, as against 382,447 barrels, 
valued at $272,614, in 1905; 303,045 barrels, valued at $226,651, in 
1904, and 525,896 barrels, valued at $542,502, in 1903. 

Clay products.—The activity in all branches of the clay-workin 
industries noted in the reports as true of 1899, 1900, 1901, 1902, RA 
1903 diminished very slightly during 1904, but increased vigorously 
in 1905, which increase continued in 1906. "The value of all clay 
products, as reported to this office in 1906, was $161,032,722, as 
against $149,697,188 in 1905, $131,023,248 in 1904, $131,062,421 in 
1903, and $122,169,531 in 1902. The brick and tile products in 1906 
were valued at $129,591,838, as against $121,778,294 in 1905, 
$105,864,978 in 1904, $105,626,369 in 1903, and $98,042,078 in 1902. 
The pottery products were valued in 1906 at $31,440,884, as against 
$27,918,894 in 1905, $25,158,270 in 1904, $25,436,052 in 1903, and 
$24 127,453 in 1902. 

The commercial production of clay mined and sold in 1906 by 
those not manufacturing the clay themselves was valued at $3,245,256, 
as against $2,768,006 in 1905, $2,320,162 m 1904, and $2,594,042 in 
1903. 

Lime.—The production of lime in 1906 was 3,197,754 short tons, 
valued at $12,480,653, as against 2,984,100 short tons, valued at 
$10,941,680, in 1905, and against 2,707,809 short tons, valued at 
$9,951,456, 1n 1904. The output was valued at $9,255,882 in 1903 and 
at $9,335,618 in 1902. The average price per short ton was $3.67 in 
1905 and $3.90 in 1906. 

Sand-lime brick.—The production of sand-lime brick in 1906 was 
valued at $1,170,005, as against $972,064 in 1905, $463,128 in 1904, 
and $155,040 in 1903. 

Slate.—The production of slate in 1906 was valued at $5,668,346, 
as against $5,496,207 in 1905, $5,617,195 in 1904, $6,256,885 in 1903, 
and $5,696,051 in 1902. 

Stone.—The value of all kinds of stone produced in the United 
States during 1906 amounted to $66,378,794, as compared with 
$63,798,748 in 1905, with $58,765,715 in 1904, with $57,433,141 in 
1903, and with $54,798,682 in 1902. 

Included under stone is the limestone used for fluxing in blast 
furnaces, which in 1906 was 16,077,202 long tons, valued at $7,612,692, 
as compared with 15,387,891 long tons, valued at $7,004,265, in 1905; 
with 10,657,038 long tons, valued at $4,702,768, in 1904, and with 
12,029,719 long tons, valued at $5,423,732, in 1903. 
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ABRASIVE MATERIALS. 


Alundum or artificial corundum.—The production of alundum by 
the Norton Emery Wheel Company amounted in 1906 to 4,712,000 
pounds, valued at $282,720, an average of 6 cents per pound, as com- 
pared with 3,612,000 pounds manufactured in 1905, valued at $252,840, 
an average of 7 cents per pound, and with 4,020,000 pounds manu- 
factured in 1904. 

Carborundum.—The production of carborundum in 1906 was 
6,225,300 pounds as against 5,596,000 pounds in 1905, 7,060,380 
pounds in 1904, 4,759,890 pounds in 1903, and 3,741,500 pounds in 
deu The value of the carborundum varies from 7 to 10 cents & 

ound. 
" Corundum and emery.—The combined production of corundum 
and emery in 1906 amounted to 1,160 short tons, valued at $44,310, 
as against 2,126 short tons, valued at $61,464, in 1905; 1,916 short 
tons, valued at $56,985, in 1904; 2,542 short tons, valued at $64,102, 
in 1903; and 4,251 short tons, valued at $104,605, in 1902. 

Crushed steel—The production of crushed steel in 1906 was 837,000 
pounds, as against 612,000 poe in 1905, 790,000 pounds in 1904, 
755,000 pounds in 1903, and 735,000 pounds in 1902. 

Crystalline quartz.—In 1906 the production of crystalline quartz 
included under abrasives amounted to 24,082 short tons, valued at 
$121,671, as against 19,039 short tons, valued at $88,118, in 1905; 
against 31,940 short tons, valued at $74,850, in 1904; 8,938 short 
tons, valued at $76,908, in 1903, and 15,104 short tons, valued at 
$84,335 in 1902. 

Garnet.—The production of abrasive garnet in the United States 
during 1906 amounted to 4,650 short tons, valued at $157,000, as 
against 5,050 short tons, valued at $148,095, in 1905; 3,854 short 
tons, valued at $117,581, in 1904; 3,950 short tons, valued at $132,500, 
in 1903; and 3,926 short tons, valued at $132,820, in 1902. The 
average price for the 1906 production is reported at $33.98 per ton. 

Grindstones.—The total value of all kinds of grindstones produced 
during 1906 was $744,894, as against $777,606 in 1905, $881,527 in 
1904, $721,446 in 1903, and $667,431 in 1902. The production of 
1904 was the largest on record for any year. It should be remem- 
bered, however, that the price, which ranged from $15 to $18 per ton, 
has decreased to from $8 to $11 per ton, and that therefore the ton- 
nage of grindstones used has correspondingly increased within the 
last few years. 

Infusorial earth and tripoli.—In 1906 the production of infusorial 
earth and tripoli amounted to 8,099 short tons, valued at $72,108, as 

ainst 10,977 short tons, valued at $64,637, in 1905; against 6,274 
short tons, valued at $44,164, in 1904; 9,219 short tons, valued at 
$76,273, in 1903; and 5,665 short tons, valued at $53,244, in 1902. 

Millstones and buhrstones.—The value oi the production of mill- 
stones and buhrstones in 1906 was $48,590, as against $37,974, in 
1905, $37,338 in 1904, $52,552 in 1903, and $59,808 in 1902. From 
1886 to 1894 there was a very large decrease—from $140,000 to 
$13,887—in the production of buhrstones. From 1894 to 1902 there 
was a gradual increase in the production, but there was a compara- 
tive decrease in 1903, 1904, 1905, and 1906. 
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Oilstones and whetstones.—There was a continued increase in thecom- 
mercial domestic production of oilstones and whetstones during 1906, 
the value rising fom $188,985 in 1904 to $244,546 in 1905 and to 
$268,070 in 1906. "The production was valued at $366,857 in 1903 
and at $221,762 in 1902. 

Pumice.—The production of pumice amounted in 1906 to 12,200 
short tons, nd at $16,750, as against 1,832 short tons, valued at 
$5,540 in 1905; 1,530 short tons, valued at $5,421, in 1904; 885 
short tons, valued at $2,665, in 1903; and 700 short tons, valued at 
$2,750, in 1902. 


CHEMICAL MATERIALS. 


Arsenious oxide.—The domestic production of arsenious oxide 
(white arsenic) in 1906 was 1,474,000 pounds, valued at $63,460, as 
against 1,507,386 pounds, valued at $35,210, in 1905; 72,413 pounds, 
valued at $2,185, in 1904; 1,222,000 pounds, valued at $36,691, in 
1903; and 2,706,000 pounds, valued at $81,180, in 1902. 

Borax.—The reported returns for 1906 gave an aggregate produc- 
tion ot crude borax of 58,173 short tons, valued at $1,182,410, as 
against 46,334 short tons, valued at $1,019,154, in 1905; 45,647 short 
tons, valued at $698,810, in 1904; and 34,430 short tons, valued at 
$661,400, in 1903. 

Bromine.—The production of bromine in 1906, including the bro- 
mine contained in potassium bromide, amounted to 1,283,250 pounds, 
valued at $165,204, as compared with 1,192,758 pounds, valued at 
$178,914, in 1905; with 897,100 pounds, valued at $269,130, in 1904; 
with 598,500 pounds, valued at $167,580, in 1903; and with 513,893 
pounds, valued at $128,472, in 1902. 

Fluorspar.—The total commercial production of fluorspar in 1906 
was 40,796 short tons, valued at $244,025, as compared with 57,385 
short tons, valued at $362,488, in 1905; with 36,452 short tons, 
valued at $234,755, in 1904; and with 42,523 short tons, valued at 
$213,617, in 1903. The prices of crude fluorspar in 1906 were re- 
foes as ranging from $3.60 to $6 per ton and the prices of ground 

uorspar as ranging from $9 to $12 per ton. 

Gypsum.—The output of crude gypsum in 1906 was 1,540,585 
short tons, valued in its first marketable condition at $3,837,975, as 
compared with 1,043,202 short tons, valued at $3,029,227, in 1905; 
with 940,917 short tons, valued at $2,784,325, in 1904; with 1,041,704 
short tons, valued at $3,792,943, in 1903; and with 816,478 short 
tons, valued at $2,089,341, in 1902. The greatly increased produc- 
tion of late years is attributable to the largely increased use of wall 
plaster and of plaster of Paris in large modern buildings. 

Lithium. minerals.—The production of lithium minerals in 1906 
was 383 short tons, valued at $7,411, as against 79 short tons, valued 
at $1,412, in 1905; 577 short tons, valued at $5,155, in 1904; and 1,155 
short tons, valued at $23,425, in 1903. The output in 1905 and 1906 
came from California and South Dakota. There were no imports of 
lithium salts in either 1905 or 1906. - 

Marls.—The production of marls in the United States in 1906 was 
19,104 short tons, valued at $7,341; in 1905 it was 38,026 short tons, 
valued at $16,494; in 1904 it was 18,989 short tons, valued at $13,145, 
and in 1903 it was 34,211 short tons, valued at $22,521. 
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Phosphate rock.—The total commercial production of phosphate 
rock reported to the Survey in 1906 amounted to 2,080,957 long tons, 
valued at $8,579,437, as compared with 1,947,190 long tons, valued 
at $6,763,403, in 1905; with 1,874,428 long tons, valued at 
$6,580,875, in 1904, and with 1,581,576 long tons, valued at 
$5,319,294, in 1903. The total quantity of phosphate rock reported 
as mined ae | 1906 was 2,001,394 long tons, as against 2,138,309 
long tons mined in 1905 and 1,991,169 long tons mined in 1904. 

Salt.—The salt product includes salt in the form of brine used in 
large quantities for the manufacture of soda ash, sodium bicarbonate, 
caustic soda, and other sodium salts. The domestic production of 
salt in 1906 amounted to 28,172,380 barrels of 280 pounds, valued at 
$6,658,350, as compared with 25,966,122 barrels, valued at $6,095,922, 
in 1905; with 22,030,002 barrels, valued at $6,021,222, in 1904; with 
18,968,089 barrels, valued at $5,286,988, in 1903, and with 23,849,231 
barrels, valued at $5,668,636, in 1902. 

Sulphur and pyrite.—The domestic production of sulphur in 1906 
was 294,153 long tons, valued at $5,096,678; the production of 
pyrite was 261,422 long tons, valued at $931,305. The combined 
production in 1906 of sulphur and pyrite for the manufacture of sul- 
phuric acid amounted to 555,575 long tons, valued at $6,027,983, as 
compared with 434,677 long tons, valued at $4,645,052, in 1905; with 
334,373 long tons, valued at $3,478,568, in 1904; with 233,127 lon 
tons, valued at $1,109,818, in 1903, and with 207,874 long tons, value 
at $947,089, in 1902. 


PIGMENTS. 


Barytes.—The production of crude barytes in 1906 was 50,231 
short tons, valued at $160,367, as compared with 48,235 short tons, 
valued at $148,803, in 1905; with 65,727 short tons, valued at 
$174,958, in 1904; with 50,397 short tons, valued at $152,150, in 
1903, and with 61,668 short tons, valued at $203,154, in 1902. 

Cobalt oxide.—There was no production of cobalt oxide reported in 
1905 and 1906. In 1904 it was 22,000 pounds, valued at $42,600; in 
1903 it was 120,000 pounds, valued at $228,000; in 1902 it was 3,730 

ounds, valued at $6,714. All the cobalt oxide was obtained as a 

y- roduct in smelting lead ores at Mine La Motte, Missouri, 

vneral paints.—The commercial production of mineral paints in 
1906 amounted to 49,921 short tons, valued at $521,729, as com- 
pared with 56,599 short tons, valued at $724,933, in 1905; with 
52,336 short tons, valued at $493,434, in 1904; with 56,262 short 
tons, valued at $500,922, in 1903; with 60,191 short tons, valued at 
$745,227, in 1902. 

Zinc white.—The production of zinc white in 1906 amounted to 
74,680 short tons, valued at $5,999,375, as compared with 68,603 
short tons, valued at $5,520,240, in 1905; with 63,363 short tons, 
valued at $4,808,482, in 1904; with 62,962 short tons, valued at 
$4,801,718, in 1903, and with 52,645 short tons, valued at $4,016,499, 
in 1902. 


MISCELLANEOUS. 


Asbestos.—The asbestos commercially produced in the United 
States in 1906 was obtained chiefly from deposits in Georgia, Vir- 
ginia, and Wyoming, with small quantities from Arizona, California, 
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and Massachusetts. The total commercial production was 1,695 
short tons, valued at $28,565, as against 3,109 short tons, valued at 
$42,975, in 1905; against 1,480 short tons, valued at $25,740, in 1904, 
and 887 short tons, valued at $16,760, in 1903. 

Asphalt.—Under this title are included the various bitumens or 
hydrocarbons not discussed elsewhere under the heading ''Petro- 
leum.” The commercial production in 1906 was 138,059 short tons, 
valued at $1,290,340, as against 115,267 short tons, valued at 
$758,153, in 1905; 108,572 short tons, valued at $879,836, in 1904; 
101,255 short tons, valued at $1,005,446, in 1903, and 105,458 short 
tons, valued at $765,048, in 1902. 

Feldspar.—The production of feldspar in 1906 was 75,656 short 
tons, valued at $401,531, as against 35,419 short tons, valued at 
$226,157, in 1905; 45,188 short tons, valued at $266,326, in 1904; 
41,891 short tons, valued at $256,733, in 1903, and 45,287 short tons 
valued at $250,424, in 1902. 

Fibrous talc.—This variety of talc, or soapstone, occurs in but one 
locality in the United States—Gouverneur, St. Lawrence County, 
N. Y. It is used principally as makeweight in the manufacture of 
paper. In 1906 the production was 61,672 short tons, valued at 
$557,200, as against 56,500 short tons, valued at $445,000, in 1905; 
64,005 short tons, valued at $507,400, in 1904; 60,230 short tons, 
valued at $421,600, in 1903, and 71,100 short tons, valued at $615,350, 
in 1902. 

Fuller s earth.—As reported to the Survey, the production of fuller’s 
earth in 1906 was 32,040 short tons, valued at $265,400, as against 
25,178 short tons, valued at $214,497, in 1905; 29,480 short tons, 
valued at $168,500, in 1904, and 20,693 short tons, valued at $190,277, 
in 1903. The imports in 1906 were valued at $108,695, as against 
$105,997 in 1905. 

Glass sand.—The production of glass sand in 1906 was 1,089,430 
short tons, valued at $1,208,788, as against 1,060,334 short tons, 
valued at $1,107,730, in 1905; 858,719 short tons, valued at $796,492, 
in 1904, and 823,044 short tons, valued at $855,828, in 1903. 

Graphite.—The commercial production of crystalline graphite dur- 
ing 1906 amounted to 5,887,982 pounds, valued at $238,064, as com- 
pared with 6,036,567 pounds, valued at $237,572, in 1905; with 
5,681,177 pounds, valued at $238,447, in 1904, and with 4,538,155 
pounds, valued at $154,170, in 1903. The production of amorphous 
graphite in 1906 was 16,853 short tons, valued at $102,175, as com- 
pared with 21,953 short tons, valued at $80,639, in 1905; with 16,927 
short tons, valued at $82,925, in 1904, and with 16,591 short tons, 
valued at $71,384, in 1903. The production of artificial graphite in 
1906 was 5,074,757 pounds, valued at $337,204, the average price 
being 6.64 cents per pound, as compared with 4,591,550 pounds, 
valued at $313,980, the average price being 6.83 cents per pound, in 
1905; with 3,248,000 pounds, valued at $217,790, the average price 
being 6.71 cents per pound, in 1904; with 2,620,000 pounds, valued 
at $178,670, in 1903, when the average price was 6.82 cents per 
pound, and with 2,358,828 pounds, valued at $110,700, in 1902, when 
the average price was 4.69 cents per pound. 

Magnesite.—The production of magnesite in the United States con- 
tinues to be limited to California. During the year 1906 the commer- 
cial production reported was 7,805 short tons, valued at $23,415, as 
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compared with 3,933 short tons, valued at $15,221, in 1905; with 
2,850 short tons, valued at $9,298, in 1904; and with 3,744 short tons, 
valued at $10,595, in 1903. 

Mica.—The total production of mica in 1906 was 1,423,100 pounds 
of sheet mica, valued at $252,248, and 1,489 short tons of scrap mica, 
valued at $22,742, as against 924,875 pounds of sheet mica, valued at 
$160,732, and 1,126 short tons of scrap mica, valued at $17,856, in 
1905; and 668,358 pounds of sheet mica, valued at $109,462, and 
1,096 short tons of scrap mica, valued at $10,854, in 1904. 

Mineral waters.—The total production of mineral waters in 1906 
was 51,407,668 gallons, valued at $8,559,650, as compared with 
47,590,081 gallons, valued at $6,811,611, in 1905; with 50,723,500 
gallons, valued at $7,198,450, in 1904; and with 51,242,757 gallons, 
valued at $9,041,078, in 1903. 

Monazite and zircon.—The production of monazite is confined ex- 
clusively to North Carolina and South Carolina, about five-sixths 
being obtained from the former State. In 1906 the production was 
847,275 pounds of concentrates, valued at $152,560. In 1905 the 
production (including small quantities of zircon and columbite) 
amounted to 1,352,418 pounds, valued at $163,908, as compared with 
745,999 pounds (including small quantities of zircon, columbite, and 
gadolinite), valued at $85,038, in 1904; with 865,000 pounds, valued 
at $65,200 (including 3,000 pounds of zircon, valued at $570), in 1903; 
and with 802,000 pounds of monazite, valued at $64,160, in 1902. 

Peat.—There was no commercial production of peat in 1906. Con- 
siderable experimental work has been done in the production of peat 
bricks for use as fuel under boilers, and in the practical tests of ma- 
chine peat. 

Potassium salts.—There was no production of potassium salts in 
the United States in 1906; the imports amounted to 226,859,750 
pounds, valued at $5,941,217. 

Precious stones.—The value of the gems and precious stones found 
in the United States in 1906 was reported as $208,000, as against 
$326,350 in 1905, $324,300 in 1904, $307,900 in 1903, and $328,450 in 
1902. There has been a great advance in the lapidary industry in the 
United States since 1894. The cutting of our native gems has grown 
to the proportions of an industry. 

Quartz (flint).—The production of flint in 1906 was 66,697 short 
tons, valued at $243,012, as against 51,145 short tons, valued at 
$104,109, in 1905; 52,270 short tons, valued at $100,590, in 1904; 
55,233 short tons, valued at $156,947, in 1903; and 36,365 short tons, 
valued at 144,209, in 1902. 

Sand and gravel.—The production of sand for molding, building, 
engine, furnace, and other purposes, and of gravel, reported in 1906, 
was 31,842,572 short tons, valued at $11,489,420, as against 22,144,633 
short tons valued at $10,115,915, in 1905; and 9,821,009 short tons, 
valued at $4,951,607, in 1904. 

Selenium.—There was a small production of selenium in 1906 in the 
electrolytic refining of copper. 

Talc and soapstone.—Exclusive of the production of fibrous tale 
from Gouverneur, N. Y., the production of talc and soapstone in 1906 
amounted to 58,972 short tons, valued at $874,356, as compared with 
40,134 short tons, valued at $637,062, in 1905; with 27,184 short tons, 
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valued at $433,331, in 1904; with 26,671 short tons, valued at 
$418,460, in 1903; and with 26,854 short tons, valued at $525,157, in 
1902. 

Cadmium.—Cadmium is being produced by the Grasselli Chemical 
Company, of Cleveland, Ohio, and the product is shipped to Ger- 
many. It is noteworthy that cadmium is now exported from the 
United States rather than imported, as has heretofore been the case. 

No information is at hand as to the source of the ores nor as to 
the process used in reducing the metal. 
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MINERAL PRODUCTS OF THE UNITED STATES IN 1905 
AND 1906. | 


The two following sets of tables should be sharply discriminated. 
From the tabular statement headed “ Mineral products of the United 
States in 1905 and 1906,” including also the tables for the years 
1880 to 1906, all unnecessary duplication has been excluded. The 
manufactured coke product, amounting in 1906 to 36,401,217 short 
tons and valued at $91,608,034, is excluded, as the quantity and value 
of the coal used in its manufacture are included in the statistics of coal 

roduction. Similarly, white lead, red lead, sublimed lead, zinc lead, 
itharge, and orange mineral, whose average aggregate value for the 
last ten years has Jar ely exceeded $10,000,000, are not given in the 
table, the base from which they are made being included in the output 
of pig lead. Zinc white or zinc oxide, on the other hand, made directly 
from the ores and consequently not included in spelter production, 1s 
tabulated. The production of pig iron and its value are given in the 
table as the best means of presenting the statisties of the production of 
iron in the first marketable condition, the value of iron ores being 
excluded. Similarly, the value of the products of the clay industries 
is given as being the first marketable condition of the greater part of 
the clay produced, although the production and value of the clay 
mined and sold in the raw state by clay miners to manufacturers of 
clav are elsewhere shown separately, but are not included in the tabular 
statement, in order to avoid duplication. 

In the second large tabular statement, however, under the headin 
“Output and value, by States and Territories, of mineral products O 
the United States in the calendar years 1905 and 1906,” raw clay, 
iron ores, lead paints, and the coal products are included under the 
respective producing States. 

t will be seen that the two tabular statements differ materially. 
They both give the value of the mineral products in the years 1905 
and 1906; but the first gives the net value of the mineral products 
of the whole country in their first marketable form and the second 
gives the value of these products and, in addition, the value of some 
of their raw materials or derivatives in their first marketable condi- 
tion. The first table avoids duplication; the second does not. 

The figures for gold and silver for 1905 and 1906 in the first table 
are the official figures agreed upon by the United States Geological 
Survev and the Director of the Mint. 
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Mineral products of the United 


—— € ae — domom wmm € "n A A A A a oM oo 


| | 1905. 
| Product 
¡ Quantity | Value 
i 
METALLIC 
l| Pig iron,a spot value o>... oo... eee clong tons... 22,992, 380 $382, 450,000 
2 | ver, commercial Valued............ 0.2... eee eee troy ounces.. 56, 101,600 34,221,976 
34 Gold, coining value € 3 ccm cick aa do....! 4,265,742 S5, 180, 700 | 
4 Copper, value at New York City.........ooo.ooooooooo... pounds. j| 901,907, 843 139, 795,716 
5 | Lead, / value at New York City......................short tons.. 302,000 28, 690, 000 
6 | Zinc. value at New York Clio rd do.... 203, 849 24,054,182 
7 | Quicksilver, value at San Franciseo..................... 9 flasks... 30,451 1,103,120 
8 | Aluminum, value at Pittsburg.................. eese pounds..! 411,347,000 3, 246, 300 
9: Antimony,f value at San Francisco.................. short tons... 3,2 705,787 , 
10 | Nickel, j value at Philadelphia... o rx e e: (n 
IL Ebert rie cepe CEA RU Sd da rb d et dO uo Aui piedad ues 
12 | Pliiivun: value (crude) at New York City ......... troy ounces 318 5,320 
13 Total value of metallic products.................Luuuuuuu.us. EAE A | 702,453, 101 ` 
NONMETALLIC (SPOT VALUES). | 
14 | Bituminous Coal... ......oooocconccooocrcornmooooo» short tons.. 315,062,785 | 334, 658,294 | 
15 Pennsylvania anthracite... 0... eee eee long tons... 69, 339, 152 141,879, 000 
CA lek AO 41,562,855 ' 
17- a EM foc dts inl n ek rue ard icicu Odo oe perta fox qu peut 5 barrels. .' 134, 717,580 | 84,157,399 
18: Clay products da e E su Aq uA RR s GP VM babe Rd 149,697, 18S | 
Dp COTO A E aig © p barrels.. 40, 102, 308 35,931,533 
20, Lime... 0... eee eee eee ee eee cere eee reese ee Short tons. . 2,984, 100 10,941,680 | 
21. Sand-lime DEOR. aded yes ck a cheeses dad A NS 912,064 
PP AEE E E a hic rece eta alin Mee EE Rcu Enel cei due todos tds plo dude e pL, 5,496, 207 
23 | SUOUC A A A A O D ee prt dE rene pee rete 63, 79%, 745 
24 | Corundum and emery... .. 0.0.0.0 ec cee eee short tons. -| 2,126 61, 464 
25 | Crystalline QUATEZ a og ois ad ds Ale wala wre idence do...., 19,039 88,118 ; 
26 Garnet for abrasive purposes.......... 2.000. do....! 5,050 148,095 : 
A cone die 5 Job ta ua A ed eh ee a ad eee emaes 777,606 | 
28 Infusorial earth and tripoli.........22.00..0......0.. short tons.. 10,977 64,037 | 
As unie Bie tsa deat wae A A eet dcin 37,074 
30 Oilstones, O i ant us ans MCA 244,546 | 
31 | Arsenious oxide.............-..-- sees "S pounds... 1,507,386 35,210 | 
32. Borax (crude)........... TE Np short tons... 46,334 1,019,154 | 
JJ | HEOIDIO A A see pounds. .! 1, 192, 758 178,914 
E Saou wee ere LATUR ERI ETOILE E d eR short tons.. 57,385 362,488 | 
A A eoi ud do... = 1,043, 202 3,029,227 
36 | Lithium minerals. cooiseeienxe val ohm a eda eee do.. 79 1,412 
A RR do... 38, 026 16, 494 
38 . Phosphate TOCK inma a ee long tons 1,947,190 6,763, 403 
BON | auc; A oes hx wa om eee ae do....! 253, 000 938, 492 
40: | SUPE re RP nC do 181,677 3, 706, 560 
ME SOA A E A AS rbarrels..| 25,966,122 6,095, 922 
42 | Barytes COTA ra o a ce short tons. .! 48,235 148, 803 
43 | Cobalt oxide....... —— A M——— —— à pounds..!................ (k) 
44 | Mineral paints? .. 0.0... ee cece eee eee short tons.. 56, 599 724,933 
45 | Zine WII lA A iio do.... 68, 603 5,520,240 
40] ASDOSLON ot at tes sr... d0... 5, 109 42,075 
420 ASD AN eka eae oh ete hala ed ete D mi eeu ER E SE do.... 115,267 758,153 
AS IU XIUB S eerta iet tss tes teme eios buda long tons... 48, 129 240, 292 
49 | Chromiec iron OTP vac secede in e ean es tena eee nde do.. ZI 22 375 ' 
A eda Retos QS EE et EESE short tons.. : 35,419 226,157 | 
aT b PAD FOSA O ds uat ooo ed Rs 6 Cretae e Deka d bx Ct AE ee aes 0... 56, 500 445,000 ! 
02 Fuler sea th o does ene beater Ii e eC Re Ra RE a SURE S eie n RR do.... 25,178 214,497 ' 
(ML Ru RTT do.. 1,060, 334 1 ,107, 730 
54 forani (CAER a a wach are ra ace a pounds.. 6,036,567 Y 318.211 
. Graphite (amorphous)... ...........22.-.---2---6---- Short tons.. 21,953 J y- 
MUP CSIC uated bu utah eei dd pa toad exp wa Ud tle oars do.... 3,933 | 15,221 


a Production of iron ore— 1897: 17,518,046 long tons; value at mines, $18,953,221. 1898: 19,433,716 long 
tons; Value at mines, $22,060,887. 1x99: 24.683,17 3long tons; Value at mines, $34,999,077. oa 27,003,161 
long tons; value at mines, $66,590,004. 1901: 28,887,479 long tons; value at mines, $49,256,245. 1902: 
35,554,135 long tons; value at mines, $65,412,950. 1903: 35,019,308 long tons; value at mines, ace 328, 415. 
1904: 27.644,380 long tons; value at mines, $43,186,741. 1905: 42,526,133 long tons; value at mines, 
$75,165,604. 1006: 47,749,728 long tons: value at mines, $100,597,106. Statistics for iron ore are col- 
lected by the Survey; statistics for pig iron are furnished by the American Iron and Steel Association. 

b By “spot” value is meant Value at the point of production. 

c Long tons are tons of 2,240 avoirdupois pounds; short tons are tons of 2,000 avoirdupois pounds. 

d Average price per troy ounce in 1906 was 67 cents. 

e Prior to 1905, coining value, $20.6718 per troy ounce; in 1905, coining value, $20.671834; in 1906, coin- 
ing value, $20.67 1834625323. 

/ The produet from domestic ores only. 

9 Of 76) avoirdupois pounds net; of 75 avoirdupois pounds net since June, 1904. 

à Consumption in 1904, 1905, and 1906. 

i Includes antimony smelted from imported ores and antimony contained in hard lead. 

J Including nickel in copper-nickel alloy and in exported ore and matte. 
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1906 | Increase (+) or decrease (—) in | Percentage of increase (+ 
Pen | 1906. or decrease (—) in 1906. | 
| 
Quantity. Value. | Quantity. Value. Quantity. Value. 
| | 
25,307,191 | $505, 700, 000 + 2,314,811 | + $123, 250, 000 + 10.07 + 32.93] 1 
56,517,900 38, 256, 400 + 416,300| + 4,034,424 + 74 + 11.79| 2 
| 4, 565, 333 | 94,373,800 | + 299,590] | + 6,193,100 + 7.02 + 7.02! 3 
017,805,682 | 177,505, 888 + 15,897,839 | + 37,800,172 | $ 1.76 + 27.04 4 
350,153 | 39, 917,442 + 48,153 + 11,227,442 + 15.94 + 39.13 5 
199, 694 | 24,362,668 -~ 4,155 + 308, 486 — 2.04 1. 28 5 
26,238 | 958,634 — 4,213 - 144, 486 — 13.84 | — 13.10 7 
^ 14,910,000 4,262,286 | + 3,563,000 + 1,015, 986 + 3l. 40 + 31.30 3 
1,766 602,949 |  — 1,474 | — 102,838 | — 45.49 - 1457 | 9 
ADOS (k) RE ee AR Pa mv I 10 
ASPE eee A MEA IR OE M THERE SEES Eh | 
1,439 45,189 ES 1,121 + 39,869 + 352. 52 +749.42 12 
E Un A AER NO sto RRA UR A + 183,657,755 |..--.--------- + 26.15 13 
342,874, 867 381,162,115 +-27 , 812,082 46,503,821 + R83 13.90 14 
63,645,010 | 131,917,694 — 5,694,142 — 9,961,306 - 8.21 — 7.02 15 
dor acid 46,873,932 PEE } 5,311,077 + 12.78 16 
126, 493,936 | 92,444,735 — 8,223,644 + 08,287,336 | — 6.10 E 9.85| 17 
dai dona ER. AO + 11,335,534 P 7.57 | 18 
51,000, 445 55,302,277 + 10,898,137 | + 19,370,744 + 27.18 KE 53, 9] 19 
3,197,754 | 12,480,653 + 213,654] + 1,538,973 + 7.16 + 14.07 20 
"EU a RO LAU OOO lirica aca + 3 LR diria E 20.36 | 21 
queo pt LR. DIO eee ES RU 4 172189 1: secare 3.13] 29 
T nd Lao Y Los EILE TEITE TIT TTL. 4 2,580,046 | 1.04 23 
1,160 44,310 — 966 — 17,154 | 15. 44 27.01 2 
4.082 121,671 4 j, 043 + 33,553 | "6. 49 + 38.08 25 
4,650 157,000 — 400 + 8,905 7. 92 E 601 26 
Ud Un dRS PV Ea 144,894 |..... bs -- 2,712 ESL I 
8,099 | 72,108 — 2,878 EE 7,471 | — 26.22 + 11.56 | 28 
CIA 48,590 | MEC RUNE 4 OR, ql NE + 27.% 29 
AD o Y AAA e x»2cive 4 23, 524 +t 962 30 
1,474,000 | 63, 460 | — 33,386 + 28,250 - 2.21 + 80.23 | 31 
58,173 | 1,182,410 | + 11,839 + 163,256 + 25.55 + 1602 32 
1,283,250 | 165, 204 90, 492 — 13,710 | 7. 59 7.66 33 
40,796 | 244,025 _ 16, 589 — 118, 463 28. 9] 2.68 34 
1,540,585 | 3,837,975 407 , 383 t $08,748 + 47.68 + 26.70 35 
383 7,411 304 | 4 5,999 | + 384, 8] + 424.86 36 
19,104 7,341 - 18,922 = 0.153 49. 76 55.49 | 37 
2,080,057 | 8,579, 437 4 133,767 y 1,816,034 + 6, 87 ^. R5 38 
261,422 | 931,305 b 8, 422 - 7,187 | + 3.33 - 7 39 
294,153 5,096,678 | + 112, 476 + 1,390,118 + 61.01 7.50 40 
28,172,380 | 0, 658, 350 + 2,206,258 | + 562. 428 + 8.50 0.93 4] 
50,231 | 160,367 + 1,9096 4- 11,564 1.14 1.77 | 42 
sana RAM (£) AAN 1 EXE 13 
49,921 521,729 — 6,678 — 203, 204 | 11. 80 - 28.03 44 
74,680 5,909,375 7" 6,077 4- 479,135 FP 8.860 + 8.68 45 
1,605 28,565 - 1,414 - 14,410 | 15. 48 - 33. 53 45 
128,059 1,290,340 - 22,792 + 032, 187 + 19.77 + 70.20 | 47 
| 75,332 | 368,311 = 27 , 203 + 128,019 + 56. 52 + 53. 28 14 
| 107 | 1,800 4 85 + 1,425 + 386. 36 + 380. 00 19 
75,656 401,531 | + 40,237 + 175,374 + 113. 60 + 77.55 | 50 
61,672 | 557, 200 | H 5,172 4- 112,200 + 9.15 + 25.21 | 51 
32,040 | 265, 400 + 6,862 + 50,903 + 27.25 + 23.73 | 52 
1,089, 430 | 1,208,788 + 29,006 | + 101,058 + 2.74| + 9.12, 53 
f 5, 887, 082 238,064 — 148,585 Y , 2 ma lí — 2.46 1 6.92) 54 
| 16,853 102,175 — 5,100 | FTT | - 23.23 |j x 
7,5805 23,415 4 3.872 4 R, 194 OS. 45 53. 83 55 


k Including nitrate of soda, carbonate of soda, sulphate of soda, and alum clays used 


by paper 


manufacturers, and bismuth, molybdenum, nickel and cobalt, tantalum, titanium, uranium, and 
vanadium, valued together at $48,300. 
i Nineteen short tons of high-grade concentrates shipped to England from South Carolina in 1903. 


In 1904 about 142 short tons of concentrates from Sout 
In 1905 no production. 


to England. 


Carolina, 


from Álaska, and 14 short tons of concentrates from North Carolina and South Carolina. 
- ddp i prowa coal and lignite, and anthracite mined elsewhere than in Pennsylvania. Coke— 


1902: 25,401 


* Of 42 gallons. 


e Value of clay mined and sold as unmanufactured clay. 1897: $978,448. 
sus returns, $1,045,328. 


$2,320, 162. 
P Of 380 


short tons; value at ovens, $63,339,167. 
$66,498,664. 1904: 23,061,106 short tons; value at ovens, $46,144,941. 
at ovens, $72,476,196. 


1906: 36,401,217 short tons; value at ovens, $01,608,034. 


1900: $1,840,377. 
1905: $2,768,006. 1906: $3,245,256. 
unds net. 


1901: $2,576,932. 


1902: 


4 Including limestone for iron flux, but not including grindstones. 


r Of 280 
e Includ 


$2,061,072. 


unds net. Value is for net product exclusive of cost of packages. 
metallic paint, ocher, umber, mortar colors, sienna, and ground. slate. 


1808: $1.384,766. 
1908: $2,504,042. 


uth Dakota, and Alaska shipped 
In 1906, 2,500 pounds of metallic tin, 55 short tons of concentrates 


1903: 25,274,281 short tons; value at ovens, 
1905: 32,231,129 short tons; value 


1809: Cen- 
1904: 
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Mineral products of the United 


1905. 
Product. | E = Sao 
| Quantity. | Value. 
| - —— 
| NONMETALLIC (SPOT VALUES) -continued. | 

56 oras |j DDR" "CET long T 4,118 | $36,214 
i Manganiferous iron ores ..................-2.-.22-00-e eens dac a sce Seca eta ees oaks 
5 (Min CA oos recurs ccd Leh cet doyle wae mead aN t pounds. .| 924,875 160,732 
MICA (SOFAD) coo. E short tons.. 1,126 17,856 
58 | Mineral WAalors. e. ois rt ros gallons sold.. 47,590,081 6,811,611 
59 | Monazite and zircon.................uLuuuuuullllleeeusese pounds.. 1,352,418 163, 908 
60| PTECIOUS/SEOTÓB AA IAS bc amen koi eat OL tee swat ; 
61l | Pumice SLONG E short tons. .! 1,832 5,540 
id riw Me CUNO) m do.... 51,145 104, 109 

TCU MM EL Cp E UM A UN 
64 | Sand, molding, building, etc., ana gravel............ short tons.. 22,144,033 10,115,915 
65 | Tale and soapstone.......................eeesseeee ener do.... 40, 134 637 , 062 
O6- | "TUBESÍIOH nee esse sed T ERE ahs os USE REUS do.... 803 268,676 
67 | Uranium and vanadium. .................... 2.020000 eee eee do.... 4 375 | 
68 Total value of nonmetallic mineral products............... eee en ee 921,075,619 
69 Total value of metallic products............................ itte 702,453, 101 
7 Estimated value of mineral products unspecified a.......... Ue tetas ce | 400,000 
71 Grand A n eee errr 1,623, 928,720 ` 


a Including nitrate of soda, carbonate of soda, sulphate of soda, and aluin clays used by paper 
manufacturers; and bismuth, molybdenum, nickel and cobalt, tantalum, titanium, uranium, and 
vanadium, valued together at $48,300. 


a 
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States in 1905 and 1906—Continued. 


1906 | Increase (+) or decrease ( —) in | Percentage of increase (4-) | 

: 1906. or decrease (—) in 1906. | 

Quantity. ` Value. Quantity. Value. Quantity. | Value | 

KA A UN [ue cs HE Ie LEM DD LM 

| | | 
6,921 ! $88,132 4 2,803 | + $51,918 + 68.07 + 143. 36 E 

41, 300 122400. 15.5 Pees eee O eR exa ehemals RR E bur 
1,423,100 252,248 + 498,25| + 91,516 + 53.87 + 56.94 Ls 

1, 489 22,742 + ) + 4, + 32.24 + 27.36 | 
31, 407 , 668 8,559, 650 + 3,817,587 + 1,748,039 + 8.02 + 25.66 | 58 
847,275 152,560 |.................- = SOAR E tata | — 6.92| 50 
kai eee 208,000 ou re cans a Ra Rt - 118,350 |.............. — 36.26 | 60 
12.200 16,750 + 10,368 + 11,210 + 565. 94 + 202.35 | 61 
66,097 243,012 + 15, 552 + , + 30.41 +133. 42 02 

TES ai. oes Neem erectile paesi <a Siig nive c cox us due aca e icu E e 
31,842,572 11,489, 420 + 9,697,939 + 1,373,505 + 43.79 + 13.58 | 64 
58, 972 i 874, + 18, 838 + i + 46.94 + 37.25 | 65 
928 | 348, 867 + 125 + 80,191 + 15.57 + 29.85 | 66 
T CD ccc Km PCI mo ERAN 67 
Tom . 1,016,206,709 |..................| + 95,131,090 |.............. 4- 10.33 | 68 
duse dns 886,110,856 .................. + 183,657,755 Joo. le. + 26.15 | 69 
NO O urea nes or d ER — 200.000 osse mel 50.00 | 70 
postali oce ^— 1,9 2,517,565 eee + 278,588,845 l.............. + 17.15 | 71 
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MINERAL RESOURCES. 


Mineral products of the United States 


1880. 
Product. 
Quantity. Value 
METALLIC. 
Pig iron, value at Philadelphi”..............ooooooo....- long tons.. 3,375,912 315,569 
Silver, commercial value............ooooooooooomoo...» troy ounces.. 30; 318, 700 | 717,000 
Gold, coining Vall... sora buts waddle db Oe Ae eee ee SEE do.... 1,741,500 000, 000 
, Copper, value at New York City..........oooooooooonooo.. pounds..! 60,480,000 491, 200 
Lead, value at New York Citv........o..oooooooooooo.... short tons.. 97,825 782, é 
Zinc, value at New York City... 0.00. eee eee do.... 23, 239 277,432 
uicksilver, value at San FranciscoO........ooooooooommmmoo... flasks 59, 926 791,780 
ickel, value at Philadelphia..................LLuuluuu.... pounds.. , 893 257,282 
Aluminum, value at Pittsburg....................eceeeseeee. A A A 
Antimony, value at San Francisco........ooooommomom.. short tons.. 90 | 10,000 | 
Platinum (crude) value at San Francisco............. troy ounces.. 100 400 ' 
Total value of metallic products... 2.2... 2... ccc cee elec e cence neces 185,649, 163 
NONMETALLIC (SPOT VALUES). 
Bituminous COMM i320. Jeune ts ate AAA DX short tons 38, 242,641 53, 443,718 
Pennsylvania anthracite... 2.0.00... cece eee long tons 25,580, 189 42,196,678 
A E TETTE DS 18, 356, 055 
POEPOIGUM A et eee Met A oes barrels 26 , 286, 123 24,153, 233 
pn mr A ee cumin do....| 28,000,000 19, 000, 000 
Nabural EAS tw ont cot x ou D uere n deis acu ra cL ton sce dde der ea Ni sparsa sue n TIU, 
uu MEET NET barrels.. 2,072,043 852, 707 
Bp amr cel US A A i tate teed cache aera Citas aes do.... 5,961,060 829, 566 
| Phosphate Tocina iaa wicca long tons.. 211,377 123,823 
Limestone for iron Mu: dene ur Rea Ee» do.... 4,500, 000 800, 000 
Mineral WATTS A A E gallons sold. . 2,000,000 500, 000 
Zinc white. ............-.- A errr Tree short tons... 10, 107 763, 738 
Fottërs Mul osas A te lia do.... 28,877 200, 457 
Mineral paints.. copa bo a enla iS do.... 3,004 135, 840 
OTR ice Coat eras ése lee ane rece e pe Lec eters db ding pounds. z 3,692,443 2i 
RPS PSU AA O ghort tons.. 90,000 400, 000 
Grindstone A A AA 500, 000 
Fibroüs tales dearena UON ERad euo Ebr as short tons.. 4,210 54,7 
PVE EN long tons.. 2,000 5,000 
Sonpstone..........suselsssseeessee eres Short tons.. 8, 441 66,665 
RID CR gl RM (—————————ro m long tons.. 5,761 86,415 
EN ET short tons.. 444 4,440 
lid LEGI M A A O A O 100, 000 
E A A UL OE Lees pounds.. 404,690 114,752 
COFPTUÜDOGONHE: oda short tons.. 1,044 29, 280 
A A cota Raat wexeuwwaet-d do... 20,000 80, 000 
Gra plille. uc weeks a RENE Nee salia pounds. .|.............. 49, 800 
A oc hu Se poe tei Fag Meu ET ee BE cs en es athe Lean 200, 000 
Oilstones, OG Os fos haere ie cease ores Oke eles e gad wack pounds.. 420, 000 8,000 
A Ge i as Sahl A a ue ode dE E short tons.. 1,000,000 500, 000 
igi or long tons.. 20, 000 80, 000 
IT MEER DT "—-—V—-—-——— m short tons.. 4,000 16,000 
Chromic iron OT. coo esaereseoerq aee pd en bot een be e T long tons.. 2,288 27,808 
INTUSOMALCATIO cepe p ca Db es short tons.. 1,833 45,0660 
Aig a ATH qooqoe long tons.. 12,500 60, 000 
MICH. 5o ef tes s once ulus nequc OUI Pe DL. pounds 81,669 127,825 
Cobalt Oxide esde qase tov pte miles dud exe d Sede deen d do.... 7,251 24,000 
Slate ground as a pigment.............. 0... eee eee ee short tons.. 1,000 10,000 | 
SUP UT Oc do.... 600 21,000 
INDOOR A ea qus MEE E Lg id. do.... 150 4,312 
iq PP -———— es pounds. ; 100 400 
Lithographic stone. PP" "----—-—-——-—XX———— short TONS.) os cota dacs was Sa 
Total value of nonmetallic mineral products. ..........0. 02... [ ee eee eee eee 173, 279, 135 
Total value of metallic products. . 2... cece ec elec ecw ence ence 185, 649, 163 
Estimated value of mineral products unspeciflod.............[.........o..... , 
Grand Lolli op de ld 364, 928, 208 | 


a Prior to 1889 quantity and v alice are „for rough stone quarried: since 1890 they are for finished product. 
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32 | MINERAL RESOURCES. | 

Mineral products of the United States for 
| 1884. 
Product. 
| Quantity. Value 
| 
METALLIC 
1 | Pig iron, value at Philadelphia.......................... long tons.. 4, 097, 868 $73,761, 624 
2 | Silver, commercial Value........oooocccoococcccncoco.> troy ounces..| 37,743,800 41,921,300 
3 | Gold, COMING VALUE soii a ss do.... 1, 489, 950 30, 800, 000 
4 | Copper, value at New York City .......................... pounds. .| 145,221, 934 17, 789, 687 
5| Lead, value at New York City..........0.0........20.. short tons.. 139, 897 10, 537, 042 
6 | Zinc. 'value at New York Citt DRM TOFU EUH DE Mn URERO do.... 38, 544 3, 422, 707 
7 Na value at San Fràáncisco..................--ss- flasks.. 31, 913 936, 327 
8 ickel, value at Philadelphia ...........ooooooocorrorooo.. pounds.. 64, 550 48, 412 
9 | Aluminum, value at Pittsburg. .... 000000000000. eee eee do.... 150 1.350 
10 | Antimony, value at San Francisco. .........oooooooo-.. short tons.. 60 12, 000 
11 | Platinum (crude), value at San Francisco............ troy ounces... 150 450 
12 Total value of metallic products... 2.2.0.2... eee eee fence ee eee cence 179, 230, 899 
NONMETALLIC (SPOT VALUES). 
13 | Bituminous coal..................eeeleee cee eee ee eee short tons 73, 730, 539 77, 417, 066 
14 | Peansylvania anthracite... 2.0.2.0. ee ee eee long tons 33, 175, 756 66, 351, 512 
A A to hata O wel de SaaS NE gus tau et ara 19, 000, 000 
16 | Petroleum o oe ee oo 2c ven ad barrels..| 24,218. 438 20, 595, 966 
E AA er, We RLY Se PP ae aN S du mr do....! 37,000,000 18, 500. 000 
18 | Natural LARA al ta aa | oe 1, 460, 000 
19 | DICE UA A A A 
20 | Clay (all other than brick) ........ooooooccccccocncnono. short tons. -| 39. 200 270. 000 
jr V Cement osae aska AN A barrels.. 4, 000, 000 3, 720, 000 
22 | Salt................ AA IO A RP ANA do.... 6, 514, 937 4,197, 734 
521 Phosphate rock; 5b oo cck ce ees eu Som eee cwn cam eaa iua long tons.. 431,779 2,374, 784 
24 | Limestone for fron flux................ TD rS do.... 3, 401. 030 1, 700, 965 
95 | Minera] Waters. 1e leo a codo ves a Bids gallons sold..| 10,215,328 1, 459, 143 
26 | Zine ATIS S vee oo A A AN short tons.. 13, 000 910, 000 
27 | Mineral paints A a a ache ee at do.... 7,000 84, 000 
OR BOTA ia e RAV eye A SS EIU ESO ARA pounds. . 7,000, 000 490, 000 
20 | GYPSUM. 2... cece RA short tons.. 90, 000 390, 000 
2D: | TING SEO TION A week Seu ou pesar we aus cancel we eens mun i ary 570, 000 
3C E PIBFOUS CRI. ot pce rec ede tie ee els Galak whee oe short tons.. 10, 000 110, 000 7 

SA uult ePaper re a E Jong tons.. 35, 000 175, 000 
IT Soapstone cian wooed elena e Rud short tons.. 10, 000 , 000 
34 | Manganese ores.......... luas audent A tod long tons.. 10, 180 122, 160 
CB. dii os io es "—————Á——Á—— a short tons.. - 3,000 10. 500 
36 | Precious stoneB. ir A A ia a NA oct ee 222, 975 
27] BECOME dai A erp UON Tos ac eee ease ete pounds.. 281, 100 67, 464 
38 T-COFUTdUlIb sias cute e rhR a short tons.. 600 105, 000 
39 [-Harytes (Crude): oo curiae wine rss tenet os do.... 25, 000 100, 000 
40 | Graphite: veces usse er pee Reds Pre E dr R E b pounds oo A E Qe ih sho 

E S S A O hear teins Salas thue esatta ne ea si siue 150, 000 | 
LEES LL M Cte EE pounds.. 800, 000 12, 000 

Mara da NN HMM MAIDEN short tons.. 875, 000 437, 500 | 

44 |) CWI A A A A ee EET A ene ces long tons.. 30, 000 120, 000 | 
45 | Fluorspar..... 2.02... een RII short tons.. 4, 000 20, 000 
46 | Chromic iron OT seareciraris ere ed long tons.. 2, 000 35, 000 
47 | Intusofial Caren copii ocean rrr Rex R ex Rhe short tons.. 1, 000 5,000 
48 | FeldSpBT.. coe iie n Rn QURE Sats iL dC Ie 6 anh ee long tons.. 10, 900 55, 112 
4d | MIOR occ ett uU ER SEDI hA GP Um cx ede eni aes eee e Uu pounds.. 147, 410 368. 525 
50, | Colbalt-oxida sosser: rois dolo a islas oom aan TUA Te oe do.... 2, 000 5,100 
51 | Slate ground as a plgment................LLuuuuuuu.... short tons.. 2,000 20, 000 
52] BUIDDUE e eesces ca veridica bows haa wx a n AS uisa iust e REDE do.... 500 12, 000 
53 | ARDeSUOBR. cues desx vk eere hte ee doe ORE A a Dn do.... 1,000 30, 000 
O45 HUtlle sce sentir cen C HP EXE OI nea seen e IIR EE cs pounds. . 600 2, 000 

55 | Lithographic sténe.....2..eiloceeec ula deem ena Short tons: oh oes Sesso exo ea ect ue l 
56 Total value of nonmetallic mineral products. ........2..2 0.2.1 eee eee eee eee 221, 879, 506 
57 Total value of metallic products... 0.0... e elec ec ccc eeccee 179, 230, 899 
58 Estimated value of mineral products unspecified . . ...........1.............. 5,000, 000 
50 Mh. pado) TCR TER 406, 110, 405 


6 Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product. 
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SUMMARY. 


the calendar years 1880-1906—Continued. 
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MINERAL RESOURCES. 


Mineral products of the United States for 


1888. | 

Product. = sa AA 

Quantity. | Value. | 

== IA | | 

METALLIC. 

1 | Pig iron, value at Philadelphia...............oooooooo.o.. long tons.. 6, 489, 738 $107, 000, 000 
2 | Silver, commercial Value...........oo.ooooooooooooooo... troy ounces.. 45, 792,700 43,045, 100 
3 | Gold, Coming VEA a ERE RR RUE SI do.... 1,604, 478 33, 167, 500 
4 | Copper, value at New York City.......................... pounds..| 231,270,622 , 33, 833, 954 
5 | Lead, value at New York City ........ooo.oo.occcc.oonooo.. short tons.. 151,919 ' 13, 399, 256 
6 | Zine, value at New York City ........oooooccccccccccnonnnoc.. do.. 55, 903 | 5, 500, 855 
7 | Quicksilver, value at San Francisto........oo.oooocooomn.... flasks 33, 250 1,413, 125 

8 | Aluminum, value at Pittsburg........oooococooooococo.... pounds.. 19,000 65, 000 | 
9 | Antimony, value at San Francisco.....................short tons.. E 100 20, 000 
10 | Nickel, value at Philadelphia............o.o.oo.oooooooomoo.. pounds.. 204, 328 127, 632 
dur Dc PDT enone Ve jf eC RETE pU he 
12 Platinum (crude), value at San Franciseo............ troy ounces. .; 900 | 2, 000 
13 Total value of metallic products. 2.2.0.0... 000.0222 | ORDEN | 237,574, 422 

i NONMETAELIC (SPOT VALUES). | | 
14 | Bituminous coal... ooo short tons. | 102, 039, 838 | 101, 860, 529 
15 | Pennsylvania adthracite.........oooooooooocoonnmoomoo.o.. long tons. -l 41,624,611 | 89, 020, 483 
A A AS ON 25, 500, 000 
17 | Potrolenlike cuoio elves A A tele d eus adiac barrels.. 27,612,025 | 17, 947. 620 
18 , Natural Bas................-- D T RET PEPPER a PORE 22, 629, 875 
NBI cg) "A" -———————O—————— —— eet DR RENS ; 7, 500, 000 
20 | Clay (all other than brick)........ DOCE VET aa er ee short tons.. 41, 160 300, 000 
Ol, Comnen teora ET PLC m barrels.. 6, 503, 205 5.021, 139 
29 Mineral Water eve ES gallons sold.. 9,578, GAS 1,679, 302 
24. Phosphate rok-e scor uke oped IR ow eae wea. he Q4 he long tous.. 448, 567 2, 018, 552 
24 | Salbos cli. ou ues MULT IU. raat a8 TTC E barrels.. 8,055, 88] 4,374,203 
25 | Limestone for iron flux.................. tio long tons.. ^, 438, 000 2,719, 000 
2n Zine white....... T rp C POSEEN IER short tons... 20.000 1,600, 000 
27 | (RN PSUM O ERU do... 110,000 550, 000 
o ARA A A A rre dus LIDAR d ponnds.. 7,589,000 455, 340 
29 a eoeee tle a eka esta pha ateA short tons.. 26, 500 405, 000 
3O GLINGASTODOS A A A A A beg RT 281, 800 
31 | Fibrous tale................... P E E git ees cu ae short tons.. 20, 000 210, 000 
32 | Asphalt .o............... A E IA SR O do... 43, 800 331,500 
AN c a e ie do.... 15,000 250, 000 
O A AS 139, 550 
O A O ee diee long tons.. 54,331 167, 658 
36 | Corundum............... — EL LOIS 580 91,620 
37 | Oilstones, ete. d. ia e E Ai pounds.. 1, 500, 000 18, 000 
38 | Mica...... Mdh eduobi m OD EIS Auer Rink Sie cited do.... 48, 000 70, 000 
307 Burytes COTO) adscitus es os short tons.. 20, 000 110, 000 
IO pounds.. 307, 386 95, 290 
SNB cci a S35 AA e short tons.. 6, 000 30, 000 
Boe Fel Sa cpt Ba OS ee AGG ep uda butt bx eee al long tons.. 8,700 50, 000 
43 | Manganese ORES <5 i336 dr oe ene ege tcr EE QUE Eos eee ee do... 29, 198 279, 571 
HU A od edem tun va E ee UE do.... 30, 000 127, 500 
BAG ED DIG ci onere O audeas Nude pcd pounds. . 400, 000 33, 000 
46 4. Bail AU ie eee nae ots TONE LODS ehe a ose sts e Rte edd obicit: 
4» BSÜUIpBUE osuere dtp un UR ted teres Moai ete SOLE TOS. cas eat WS 5 ce eX Ren Bead rue 
A8 MATIS os Senioren fec dioe edite caca Ei aaa s tees REO i pide E do.... 300, 000 150, 000 
49 | Infusorial earth A lee dé hoe Boise edens do.... 1,500 7,500 
SO) TOMELTSEOTIOS 6.6 cto AA a Bas khan a bla, A IIA 81, 000 
21 |) A A REESE long tons.. 1,500 ! 20, 000 
CODAE OXIdO Std ha eG ee a ed noes eel an eric any ee pounds.. 8, 491 15,7 

53:1 MAY ACUTE tt DEC Ed. ed A short AAA ds ce [exa Eo ac Gos 
A NAO SCOR. oie eds oie A ae pa ce ence V QE EEG do.... 100 3, 000 
MD RITE cS EPOD PRIN pounds.. 1.000 3, 000 
56 | Ozocerite (refined)... conosca su ur exec mr RR AE eT EX do... | 43. 500 3, 000 
57 Total value of nonmetallic mineral produets.................. ES 286, 150, 114 
5 Total value of metallic products. 2.0.2.0... ee eee eee eee caba d 20 237,574,422 

59 Estimated value of mineral products unspecilled............. | gga Sar deci. 900, 000 | 

AI O De eee 
60 Grund total NS PO eA SET 524, 624. 536 


9 Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product. 
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SUMMARY. 


the calendar years 1880—1906—Continued. 
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36 MINERAL RESOURCES. 


Mineral products of the United States for 


1882. 
Product. A D MER es 
Quantity. Value. 
METALLIC, 
1 | Pig iron, spot value............0.. 0. 0c cece cece cee cece ees long tons.. 9, 157,000 $131, 161,039 ' 
2 | Silver, commercial value........................eeseese- troy ounces.. 3,500, 55, 662, 500 
3 | Gold, coining value... 2... cc ccc cece cece eee e do.... 1,597, 098 33,015,000 ; 
4 | Copper, value at New York City.......................... pounds..: 352,971, 744 37,977, 142 
5 | Lead, value at New York City..............oooooooo.o.. short tons. .! 173, 654 13, 892, 320 
6 | Zine, value at New York Clty............. "pe do.... 87, 260 8,027,920 
7 | Quicksilver, value at San Francisco. .....................-- . flasks.. 27,993 1, 245, 689 
8 | Aluminum, value at PittshburB...........ooooooooooomoo... pounds.. 259, 885 172, 824 
9 | Antimony, value at San Francisto..........oo.ooooo.o.. short tons.. 1, 790 276, 416 | 
10 | Nickel, value at Philudelphia........0..00...00.0...2.0205- pounds.. 92, 252 50, 739 
d ed ANE RN RI TE N do.... 162, 000 32, 400 
12 | Platinum, value (crude) at San Francisco............ troy ounce a 590 . 
13 Total value of metallic products... 0.2.0... cee cee clic e ee eee rere | 281,514, 539 
NONMETALLIC (SPOT VALUES). 
I4 | Bituminous AMA REIR ux E Ry E short tons..| 126, 856, 567 125, 124, 381 
15 | Pennsylvania anthracite... 00.0.0... 0.00 0000.00.00. eee eee long tons..| 46,850, 450 82, 442, 000 
Ib A PEE ois ea ho oh Bs dae dle aes ee AN 14, 870, 714 
I7 TOPStTOID A A red Uic ee aoe eee barrels..| 50, 509, 136 26, 034, 196 
18 BACK A O 9, 000, 000 
CUM AA ione E A barrels.. 8,758, 621 7, 152, 750 
20 A A A A 48, 706, 625 
21 | Corundum and emery... 2.0... eee ee ees short tons.. 1,771 181,300 
22 | Crystalline quartZ..................... aga PAPE FERT A A eeu ewe SERA XE 
23 | Garnet for abrasive purposes. ooo dois c O eene A Md e CELL 
24. CETUS A cao ideae a buceo antes AA recto ace Su URS 272, 244 
25 | Infusorial earth and tripoli.........0000.2.......-0005 short tons. .|.............. 43, 655 
20^ MACONDO argent ec dea x e Xt exo aedes ale dais lee S Rote ue a 23,417 
2i OIJStOBDOS BOR eoi A eve Patito et tue gu ud au cU eer dle aoe D Up a d 146, 730 
28. | BOTAX.. oen eve pe ROO ee iid feet Henan E UNE pounds.. 13, ^00, 000 900, 000 
2 GBEIOIBITe: iocos lis ge "ON id de hate REM a ote ale do.... 379, 480 64, 502 
O oa o short tons.. 12, 250 89, 000 
SQUE OTN PRIM T ceased cited kee ws cee tele dk pie al ee ie ose do.... 256, 259 695, 402 
PA ol CRITIC mp do.... 125, 000 65, 000 
33 | Phosphate TOC: ride id long tons.. 681,571 3, 296, 227 
98:221: 7 UNE UU MEI A CRM COR MANDO do.... 109, 788 305, 191 
A0 MO Cece ictal as RC ——— oC ee barrels 11,695, 890 5,654,915 
36 | Sulphur. cuoi uae ken Ede Rn ier eed quiu pA c uA short tons.. 2, G&S ,640 
37 || RATS COS: o eeen Wee ""—--—-—--—-w TE do.... 32, 108 130, 025 
AS ACO DBE ON MIG. wi ono ears Sa hale wae cee td edem etes pounds.. 7, 869 15,738 
39 Mineral paints. c.c sees ces rs ed. be DOTE tons.. 51,704 767, 766 
MONZA COW NIC cor Bech keel O o SORS e Rec Ceara tens do.... 27,500 2, 200, 000 
os AS A AA do.... 104 6,416 
42): A A do.... 37,680 445, 375 
43 | Bauxite.................. MODE D QR o long tons.. 10,518 34, 183 
44 | Chromic iron ore... 0.200. cee eee eee do.... 1,500 25, 000 
45 | Clay (all other than brick)............ooooooooooocooo.... short tons.. 470, 400 1, 000, 000 
MO EeldsPA T. baca eateries BA ate Winey aera ecu me do.... 16, 800 75, 000 
ATA PAD EOUS A eee Ut eame dc eoe s eitao suere do.... 41,925 472, 485 
48 Do MK do.... 22, 400 80, 000 
404 EM MOT RLOHPU o doa EAE RP ER ette So aat Eat oa wee ea dO scs A tutes EE En Mo IDA a gae 
SO Graphite 5nd hoe saremo A ue Caste alana th de pounds. .|.............. 104, 000 | 
51 | Limestone for iron flux. oo... 0.0 cee ec ee eee long tons.. 5,172,114 3,620, 480 
Oe. Hh o E EAN A O a short tons.. 1,004 10, 040 
53 | Manganese ores ...... 0.0 cee cee eee eee aere long tons. . 13,613 129, 586 
A A A a a a A freies edits pounds.. 75,000 100, 000 
55 | -MIBDOFALWALOÍS: ou dd a EE ES gallons sold..| 21,876,604 4,905, 970 
BOS) E AAA tama dn O A A RON A AP rus col yet eEER ret 
57 Ozocerite (refined) 2.00.00 000 ccc cece eee ene do.... 60, 000 8, 000 
E A A A 312,050 
50- ~ A 22 oer e besa Enel ee aded short tons..|.......... Ps ut eae odes 
60h Rutile oid cs se oma et ce oid Sas op nce aan ia tee ui ats Me de pounds.. 100 | 300 
DNE. | 5.2. tee tientecu dca rahe rirni eee eee eas short tons.. 23,908 | 437, 449 
62 Total value of nonmetallic mineral products.................. ———— 340, 028, 842 | 
63 Total value of metallic produets.........ooooocoocccrcnononano leere 2K1,514, 539 | 
64 Estimated value of mineral products unspecified............. icon 1, 000, 000 
65 | Grand tótal CMT" X————— T oo oes 622, 543, 381 
| l 


a Including copper made from imported pyrites. 
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38 MINERAL RESOURCES. 


Mineral products of the United States for 


Product. 
Quantity. 


METALLIC. 
1 | Pig iron, spot Value..............ooooooonoomoonrrnnamos- long tona.. 8, 623, 127 $90, 250, 000 
2 | Silver, commercial value...........ooooo.oooooooooo...- troy ounces..| 58,834, 800 39, 654, 600 
3 | Gold, coining Valls. nico a A do.... 2,568, 132 53, 088, 000 
4 Copper, value at New York City.......................... pounds..| 460, 061, 430 49, 456, 603 
5 | Lead, value at New York City......................... Short tons.. 185, 000 10, 525, 000 
6 | Zinc, value at New York City.............LLuuuullellllseess. do.... 81, 499 6, 519, 920 
7 | Quicksilver, value at San Francisco..........oo.ooooooooo..... flasks.. 30,765 1,075, 449 
8 | Aluminum, value at Pittsburg................o....o...... pounds.. 1, 300, 000 520, 000 
9 | Antimony, value at San Francisco.................... «Short CONS.. 2,478 347,539 
10 | Nickel, value at Philadelphia............................-- pounds.. 17,170 4, 464 
LI A E E E E A O O A ic AA eee ndae aud 
12 | Platinum, value (crude) at New York Citv........... troy ounces. . 163 944 
13 Total value of metallic products... 0... ee cline eee e nr 251, 445, 519 
|! AAA AAN 
NONMETALLIC (SPOT VALUES) 
14 | Bituminous C0al.............oooooooocconccnnnocon ee short tons..| 137,640, 276 114, 891,515 
15 | Pennsylvania anthracite..............LLllllleseersnl en long tons..| 45,523,287 81, 748, 651 
16 | Natural aS ise oe ones A oe wee A T EE E OS ROPINEHOSE T 13, 002, 512 
17 ih Petroli: e bc Rise a ED ceo irte a opa barrels. . 00, 960, 361 58, 518, 709 
18 | Clay DIOGUCES 2 corr vro Ones cd a IR es teen SRM AN A NO 63, 110, 408 
LINEA ae barrels.. 9, 513, 473 6, 473, 213 
"Sei dE e e aul Secu A eE O 6, 327, 900 
A "ECT In ur 2, 746, 205 
A ee cco St Gk etme Gees A E ELA sll AATAS TE 23, 965, 229 
23 | Corundum and emery..........................Luulll.. short tons.. 2,120 113, 246 
24 | Crystalline Quartz... ee re bons Ra LEA A ees do.... 6, 000 18, 000 
25 | Garnet for abrasive purposes...........Lulllullllse 022 ee eee do.... 2, 686 68,877 
26 | Grindstones....... "owe "ucc mr 326, 826 
27 | Infusorial earth and tripoli............................short tons.. 3, 846 26, 792 
28 | MIISÉOTIOS Cored tect toate ed eek ds E Bouse dolum dread Once ieee 22, 567 
29" OS CONCA OU S s rur seen eT A Vi esee 127, 098 
a AAA itu hor reine hs its AO ....peunds..| 13,508, 000 675, 400 
LSU AAA uos eer sano E Dele do.... 546, 58U 144,501 
A AAA A nme ctt R ome ce eee short tons.. 6, 500 52, 000 
Pot AS DSN es wc aid nope eh yee ta peed ene pe RERUM oe BE do.... 224,254 573,344 
34 | MAINS oe chews cue dacandees reese A OE EET ey nN do.... 60, 000 30, 000 
35 | Phosphate rock.................... E A ees long tons.. 930,779 2, 803. 372 
JO T :PSTIUO S su E. opos es ea a ce ale ut ate aa ERR ie EE VV eq is do.... 115, 483 320, 163 
AAA ste aute tst E pa ti apto ie a a Me Lp barrels.. 13, 850, 726 4, 040, 839 
AAA A bee nwead short tons.. 5.200 87, 200 
39 | Barytes (crude)................ A T tede do.... 17, 068 46, 513 
40 | Cobalt oxide...............-..... E FORAS pounds.. 10, 700 15, 301 
41 MING FA paints: MT p "——— short tons.. 43, 804 459, 089 
42 V Line NI AMETE" EDITT" do.... 20, 000 1, 400, 000 
43 | Asbestos... cassie O bate Pace Sate O T RUNS do.... 504 6. 100 
ME n AE E do.... RO, 503 577, 503 
45 Bauxite c c oru eser ehe eet EC e octane sas long tons 18, 364 47,338 
40 | Chromic iron ore.... 2.0.0.2 ee eee EE do.... 786 6, 667 
A A A rao ura Wines short tons.. 10, 203 35, 200 
48i) PIBROUS Tale: lt aia do.... 46, 089 399, 443 
49 | Fuller AAA A ds wat E wat Ee xn do.... 9,872 59, 360 
50 | Graphite (crystalline)... 2.000 ee eee ee ee eee pounds.. 535, R58 48. 460 
51 | Graphite (amorphous).....................eeeesee eese short tons.. 760 | 4 
52 | MURUUSILG sowie Shades e exc rr eii EE ded do.... 1, 500 11.000 
53 | Manganese Ores... 2.2... AN long tons.. 10, 088 90, 727 
54 | A A raw Ere. rog e RIA bise pounds.. 49,156 65, 441 
55 | Mica (scrap) .........00...0..0 0. cee enn rc ¿SO rt tons... 222 1,750 
56 | Mineral waters. ......0.000000000 0000 0c eee sns gallons sold.. 25,795,312 4, 136, 192 
A AAA A O ES. pounds.. 30, 000 „ò 
58 | Ozoverite (refined) ...0.. 000.00 e nec ee sese ¡A AA NAS vd N 
59 E Li eie decet eu man's A e eire ct tas tius 97,850 
60 | Pumice stone... 2.2.2... ccc cece cece ce rr s Short TONS. Loo colo loc 
Ob) Quartz (Ulli). re cx ero edd xix er RUIT one cles do.... 12, 455 24, 226 
602 Rutile ees Sates ae ene eis ee ca at ee IE es pounds.. 100 
63 | BOR pstont sss Gna cee A ER DR RAE RET bak ae short tons.. 22,183 354, 065 
64 Total value of nonmetallic mineral products... lc 388, 098, 702 
65 Total value of metallic products.....0000 000000000 eee eee no. A ree 251, 445, 519 
66 Estimated value of mineral products unspecified. ......2.....(....0...00.0-- 1,000, 
67 OTRDO-TOIDBT S e ours pel vor ER Db E pq e) 640, 544, 221 
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MINERAL RESOURCES. 


Mineral products of the United States for 


Product. 
Quantity. Value. 
METALLIC. 
1 | Pig iron, value at Philadelphia.......................... long tons.. 13, 789, 242 $259, 944, 000 
2 | Silver, commercial value..............o.oooocooooooco.. troy ounces.. 57,647,000 35, 741, 100 
3 | Gold, coining VADO. cdta ice eked cae wees do.... , 829, 897 79,171,000 
4 | Copper, value at New York City.............oooooooooo...- pounds. -| 606,117, 166 98, 494, 039 
5 | Lead, value at New York City......................... short tons.. 270, 824 23, 561, 688 
6 | Zinc, ‘value at New York Cl Ba i eats tale i ha aa dal do.... 123, 886 10, 654, 196 
7 Quicksilv er, value at San Francisco. .................2.2285- flasks.. 28,317 1,302, 586 
8 | Aluminum, value at Pittsburg............o.o.cococcooccooo..- pounds.. 1,150,000 1, 920, 000 
9 Antimony, value at San Francisco. ..........2......-.-- short tons.. 4, 226 837, 896 
10 | Nickel, value at Philadelphia..................... ANE pounds.. 9,715 3, 886 
Ilo A cc oet tu aah Get ED Dc AA dO. E Ss isdem Eni ets 
12 | Platinum, value (crude) at New York City........... troy ounces 400 2, 500 
13 Total value of metallic products... 2.0.0.0... 0.2 beeen eee eens 511, 632, 891 
NONMETALLIC (SPOT VALUES). 
14 | Bituminous coal......0....00 022 ce cee eee ee ee eee short tons..| 212,316,112 220, 930, 313 
15 | Pennsylvania anthracite... 0.0.0.0... eee ee eee long tons.. 1, 221, 353 85, 757,851 
MB Natüral A we ans cae wa eee ewes Seow eee este eae 23,698, 674 
17 1 Eetrolci rca laa cede reli eee aa E DOE barrels..| 63,620,529 75, 489, 313 
18 i CIBVDEOGUOUS. A la ai etre 96, 212, 345 
19 lene pre ERREUR Ptr ME barrels 17,231,150 13, 283, 581 
"BEP se oa i Saas belie xc eas clare 6, 797, 496 
21 Sandlimo o A o Hc A O 
DO ac pr DET Rn m 4, 240, 466 
LAS MT Mec RC Iu C RD 36, 910, TTT 
24 | Corundum and emery..........-...0.-- 22 eee eee eee eee short tons.. 4, 305 102, 715 
25 | Crystalline quartz..............uuueeeee eese zuo ges 14, 461 40, 705 
26 | Garnet for abrasive purposes.............0.0 00.02 ce eee eee do.. 3, 185 123, 475 
2i |i AV TVG MEA O alia ah dt alan tas 710, 026 
28 | Infusorial earth and tripoli...........oooooocooccorno... short tons.. 3,615 24, 207 
29:1- A A DEED eeticexkxedePrECcersem| steep Pc 32, 858 
30 COUSTONCS fuse re A erage tend Bowes 174, 087 
31 | Arsenious OXide. ....--..--ceeccceecceccecceceureeeesseeees pounds. .|....... TUE. oe 
| is , 
o AA A A A short tons { 24 225 848, 215 
A A II pac atenta dA UE pounds.. 521,444 140, 790 
34]. FIUOTSPaT. io so IAE EE e eE short tons.. 18, 450 94, 500 
35 | GYPSUM «idisse eene rre a xit dese cat en do.... 504, 402 1,627, 203 
36: LAIA gsi eot tI uted EET havea e peces oa eere ced: do.... 520: [cur Lars et 
37 | MATIS 68 iosecec hbro Da Neg e EDS CDU TERT do.... 60, 000 30, 000 
38 | Phosphate TOC Keel etes Reim eni e tl aod ire long tons.. 1, 491,216 5, 350, 248 
OOF A ES. do.... 204,615 749, 991 
40. BUIDEUE: osos ees eue du esie d istud tuor ton can short tons.. 3,525 88, 100 
REC D MEME CORNER ena ER RU SO barrels..| 20,860,342 6,944, 603 
42 '"Barytes (Crude ise coenssncierA ERR SR SS ERIAm UC EEEEE short tons.. 67,680 188, 089 
43:1 Cobalt OX: acces icu 1o tet ote ie bene rtr OS pounds.. 6, 471 11, 648 
44 | Mineral pains yoo ero ed e epe Senta Eee short tons.. 57,426 644, 089 
45. Zine WHite usua atl ae ee En E ile dia gieneke dati O 48, 840 3,667, 210 
40 E 0 TIE do 1,054 16,310 
AT | ASDA S. us Russe ce cate Cee ceed tate ee A tbe Du bte ats do.. 54, 389 415, 958 
48 | TRUCOS cos eoe lee By oc a ES TS USES bea Re long tons 23, 184 89, 676 
49 | Chromic iron ore...................Lsuuuuu.. pube Lie ei Ones 140 1, 400 
O 2B A ata ocn gama e bu ta ended aet ten short tons. . 24,821 180, 97 
5i A knee bats re catia ere Mu S al do.... 63, 500 499, 500 
92 A O do.... 9, 698 1,935 
53 | -Glass BRI e psc cte utet Sos MES cd el coc eb as dO e blots E chs crt Salou eras Skeet iade 
54 | Graphite (crystalline) 20... eee ee pounds.. 5, 507, 855 197.57 
55 | Graphite (amorphous) ..............002.0 00000 cece cece o short tons.. 611 uid 
WIM Uu c M CEN do... 2,252 19, 333 
57 | Manganese OFeB.. ue ovs A E TEE long tons.. 11,771 100, 280 
58 | Mica CSIWOD) 5. oals axe elite vee RE EMI RE HERE sat as pounds.. 456, : 92, 758 
50 | Mica (SCrA PD)... 2 a6 62 decay a Ree een cue EMO tons.. 5, 497 55, 
60 | Mineral Waterss ioe ose nce te gallons sold.. 47,558, 784 6,245, 172 
61 | Monazite and zircon................ullllllelllllll eere pounds.. 908, 48, 805 
62- Precious SUONCS coco de Si edt ev ad did So eS A 233, 170 
63 | dulcior P"-E--—-—-————— SHOFU TONS A A 
641) Quartz (MiNt) sooo co ta age ad do.... 32, 495 86, 351 
65 A O A O A a pounds, i 300 1, 300 
66 | Talc and soapstone..............uuullllleeeese essa short tons.. 27,943 283, 541 
Ne IA oe es Led DU os SM itor tS proe drea do.... 11,040 
68 | Uranium and vanadium......................eeeeeeeee eese Os hist A AA 
69 Total value of nonmetallic mineral proquets.......ooooocococofenonrorocicon. 594, 398, 501 
7 Total value of metallic products. 2.2... ee ee eee oca loro 511,032, 89] 
71 Estimated value of mineral products unspecified........ooooocfoccooon....... 1,000, 000 
72 Grand totals as a di a TSE 1,107,031, 392 
1 . 


a No metallic tin; about 20 tons of high-grade concentrates shipped to England from South Carolina. 
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49 MINERAL RESOURCES. 


Mineral products of the United States for the calendar years 1880-1906—Continued. 


1904. 1905. 
Product. | ——— —— 
Quantity. | Value Quantity. | Value. 
METALLIC. | | 
Pig iron (spot value).............. long tons..| 16,497,033 | $233, 025, 000 22,902,380 | $382, 450, 000 
Silver, commercial value. ....... troy ounces..| 55,999,864 | 32,035,378 56, 101, 600 34,221,976 
Gold, coining value..................... do.... 3,910,729 | — 80,835,648 4, 265, 742 88, 180, 700 
Copper, value at New York City....pounds..| 812,537,267 | 105,629,845 | 901,907,843 139, 795, 716 
, value at New York City ...short tons.. 307,000 : 26, 402, 000 302, 000 28, 690, 000 
Zinc, value at New York Clty.......... do.... 186,702 , 18,670,200 203, 849 24,054, 182 
Quicksilver, value at San Francisco.. .flasks. . 34, 570 | 1, 503, 795 30, 451 1, 103, 120 
Aluminum, value at Pittsburg...... unda.. 8, 600, 000 2, 477,000 11,347,000 3, 246, 300 
Antimony, value, San Francisco ..... sh.tons.. 3,057 505, 524 3, 240 705, 787 
Nickel, value at Philadelphia. ....... pounds.. 24,000 : 11,400]. Ses oos ELE e tors 
TITEL essa O at das dE "6 Lo A AAA IM DENM. None. '............. 
Platinum, value (crude) at New York City, 
o Lecce Rr EWEDA DR t ei 200 4,100 318 5,320 
Total value of metallic produets........].............. 501,099,950 |.............. 102, 453, 101 
NONMETALLIC (spot values). ac Hes 
Bituminous coal.................. short tons..| 278,659,680 305,397,001 | 315,062, 785 334, 658, 294 
Pennsylvania anthracite.......... long tons.. 65,318,480 | 138,974,020 69, 339, 152 141, 879, 000 
NRUUFAL PAS o atten ae dlls leia 38, 496, 760 |.............. 41, 562, 855 
Petroleum... A eo rrr barrels..| 117,080,960 | 101,175,455 | 134,717,580 84,157, 399 
A .2 sec enced ate ped ane a ira a lobes omer deana 131,023, 248 |.............. 149, 697, 188 
Cement... sacarla roda dore Dus barrels..| 31,075,257 26,031, 40, 102, 308 35, 931, 533 
TIMO Sy ee uber A al gu short tons.. 2, 707, 809 9, 951, 456 2, 984, 100 0, 941, 680 
Sand-linte Drick «6c. oe. oes A ERR RES 463,128 |.............. 972, 064 
BLAU A A A PA 5,617,195 |.............. 5, 496, 207 
A A A eed Sucre RE ae 58, 765, 715 |.............. 63, 798, 748 
Corundum and Snery Dosage PE short tons 1,916 56, 985 2,126 61, 464 
Crystalline quartz...................... o 31, 940 74, 850 19, 039 88, 118 
Garnet for abrasive purposes........... do > 117, 581 5,050 148, 095 
Ao A (whee Geo eee ens $81,527 l.............. 777, 606 
Infusorial earth and tripoli...... short tons.. 6, 274 44, 164 10, 977 64, 637 
MIJSLODOS AA A 37,338 A 37,974 
Ollstones, A [eR DE bua EN PRBS sick cete 244, 546 
Arsenious oxide..................... pounds.. 72, 413 2, 185 1, 507, 386 35, 210 
Borax (erude).................... short tons.. 45, 647 698, 810 46, 334 1,019, 154 
Bromine air obe s ges ced pounds.. 897, 100 269, 130 1, 192, 758 178, 914 
KIHOFBRDRE o eee n eL RES REA short tons.. 36, 452 234, 755 57,385 362, 488 
OPI Miss T ui iS do.... 940, 917 2, 784, 325 1,043, 202 3, 029, 227 
Lithium minerals....................... do.... 577 5,155 79 1,412 
Mat car eese ost ea aa do.... 18, 989 13, 145 38, 026 16, 494 
pore TOG Ks eh eck whe testes long Fre Ñ 1,874, 428 6, 580, 875 sett 6, th 3 
WIIG ecw ade pee ee erai ait, O. A ,4 
Sülphur | DU N do | 334,373 | 3,478,568 { 181,677 3, 706, 560 
(| E ANN barrels 22,030, 002 6, 021, 222 25, 966, 122 6, 095, 922 
Barytes (crude) .................. short tons.. 65, 727 174, 958 48, 235 148, 803 
Cobalt oxide...................uuuuu. pounds.. 22,000 (OOO ine Saka A eS S DERE 
Mineral paints.................... short tons.. 52, 336 493, 434 56, 599 724, 933 
Zine white. cooninconias or do.... 63, 363 4, 808, 482 68, 603 5, 520, 240 
ASDOSOS iio ia do 1, 480 25, 740 3,109 42,975 
?1.):1:1] dE do.... 108, 572 879, 836 115, 267 758, 153 
Bauxita <a hc eee ta long tons. . 47, 661 235, 704 48, 129 240, 292 
Chromic iron ore. ....................... do.... 123 1, 845 25 375 
Feold8pat c odrLee teorise short tons.. 45,188 266, 326 35, 419 226, 157 
Fibrous talc..............oooooocooooo.. o 64, 005 507, 400 56, 500 445, 
Fuller’s earth........................... do... 29, 480 168, 500 25, 178 214, 497 
pipes pana ere ee ac. - 2 2 Og 796, 492 oe 1, 107, 730 
raphite (crystalline)............... pounds.. , 681, , 036, 5 
Graphite (amorphous)..... SE short tons.. . 16,927 } 321,372 { 21, 953 } 318,211 
Magnesite. coccion aia do.... 2, 850 9, 298 3, 933 15, 221 
Manganese ores.................... long tons.. 3, 146 29, 466 4,118 36, 214 
Mica (sheet)..........0oooooooooooo.. pounds.. 668, 358 109, 462 924, 875 160, 732 
Mica (scrap)..........Luuuuuuu.... short tons.. 1, 096 10, 1,126 17,856 
Mineral waters.................. gallons sold.. 50, 723, 500 7,198, 450 47,590, 081 6,811,611 
Monazite and zircon................. pounds. . 745, 999 85, 1, 352, 418 163, 908 
Precious stones......................... cesse]. cece cece cess 324,300 |.............. 326, 
Pumice stone..................... short tons.. 1, 530 6, 421 1, 832 5, 540 
uartz CHING) 2c: ese esed exce ve eie do.... 52,270 100, 590 51, 145 104, 109 
WU Os eo uei ooh cueva S OS unds.- [isst mesa Uy OOO. Foon seti ak walrus ioc 
Sand, molding, etc., and gravel ...... .tons.. 9, 821, 009 $4, 951, 607 22, 144, 633 $10, 115, 915 
Talc and soapstone..................... do.... 27, 184 433, 331 , 134 637, 062 
TUnPBtéll... coco s cx EY IEEE do.. 140 184, 000 268, 676 
Uranium and vanadium................ do... 45 10, 600 4 375 
Total value of nonmetallic mineral 
produets........ PCM A E 850, 567, 604 |.............. 921,075, 619 
Total value of Weder go e A vou E ME NM 501,099,950 |.............. 702, 453, 101 
Estimated value of eral products 
ünapeclfied.... oo oe cese oe need A 400,000 |.............. 400, 000 
A Sees eed aes eee ees eee YR peers SA 1, 623, 928, 720 
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1906. 
Product. 
Quantity. Value. 
METALLIC. 

Fig iron (spot value) coo e des long tons.. 25, 307,191 $505, 700. 000 
Silver, commercial value... 2.2... ce eee eee troy ounces.. 56, 517,900 38, 256, 400 
Gold, coining Valve a tii Nace duree seis do.... 4, 565, 333 94, 373, S00 
Copper. value at New York City............oooooocooomoooo..- pounds.. 917, 805, 652 177, 595, 888 
Lead, value at New York City ..........oooooooooooomoo-- short tons.. 350. 153 39,917, 442 
Zinc, Value at New York City «2.02.00 cri ase Reiz do... 199, 694 24, 362, 608 
Quicksilver, value at San Francisco...........ooooooooooooo=... flasks.. 26. 238 958, 634 
Aluminum, value at PittsburB............oo..ooooononoooroo. pounds.. 14,910, 000 4, 262, 286 
Antimony, value at San Francisco.................-2.--+- short tons.. 1,766 602, 049 
Nickel, value at Philadelphia. ......0.0.000........0.022 22200 A AAA a ere ek 
(ME dU. 2o ELE eas 35. 600 
Platinum, value (crude) at New York City.............. troy ounces | 1, 430 45, 189 

Total value of metallic products.......ooooococcocnccoccccnnnoeo CRECEN E | RKG, 110,856 

NONMETALLIC (spot values). | 
Bituminous COBL. soot Ove on ss opi oM eu short tons.. 342, 874. 867 381.162, 115 
Pennsylvania anthracite....................ellulee ule long tons. | 63, 645, 010 131,917. 604 
Natural O TUE 46,873,932 
LOtrole ti as es barrels. . 126, 493, 936 92, 444, 735 
Clay Produeta. sicarios sa A rS 161, 082, 722 
dig MEME Rm barrels.. 51,000, 445 55, 302, 277 
Lime. ru e ee short tons.. 3,197,754 12, 480, 653 
AS AA ee eee ee teen ete e eee le nee e ee ee ee eeees 1, 170. 005 
s Ter EM m ACIE 5, 668, 346 
ONC za vns ta ————— ————————— a EE ee et S 3, 378.79 
Corundum and @Cmery 2... ees 25+ s 5 ees ends rh A EE RASTA short tons. . 1,160 o 
Crystalline quartz............ El e A iip aes ap ua ui rotas do.... 24,082 121,671 
Garnet for abrasive purposes... 2.0.0.0... 6. cece ee ee eee do.... 4,650 157, 000 
Grindstones............. UA KR OS A A MMW At LN EA 744, 504 
Infusorial earth and tripoli...........................-...- short tons.. 8, 000 72, 108 
MELSEDEIOS da is is eee ten rs dla 48. 500 
Dilstones, ete. ..................- NEM HUMAN OVEM pane NS: ae 268, 070 
Arno S Ord aae Di NA A ARA AA pounds.. 1, 474,000 63, 400 
Borax COFÜUIUY 2 seso tee es aos oe eiua Esa Dp duis short tons.. 08,173 1,182, 410 
A A A A denne pounds.. 1,283, 250 "165, 204 
SI A short tons.. 40. 706 244,025 
A O A OO be neta do.... 1, 540, 585 3,837,975 
Lat RO minerals. Lolo eee HELP a eft adus do.... JR "7411 
A O DDR ERE EE Ge E NRI CDM do.... 10, 14 7,341 
Phosphate TOCk............- esses sss sss sse sl sso. long tons.. 2, 080, 957 8,579, 437 
Bee a en ee ha eee UON LEE do.... "261, 422 ' 031, 205 
CULO ey dete Oe oben cn teas notation. Maat hun aus do.... 204, 153 5,096, 678 
NuIES oot our c eeu edu a NG SEM C eee Uu s E rue barrels.. 28, 172, 380 6, 658, 350 
Barvtes (orude).......ooo.m.oooo..- ei short tons.. 50, 231 "160, 367 
Cobalt OXJ oor se Tex A A wem ni du eu pounds..|........... HA A Y. 
Mineral DüITIUS. «oo ssueus et APR RES EAIRS UAE A cake eda short tons.. 40, 921 "521, 720 
Zinowhtez cs ce ipe lla Sika oa lee, c Ud. Ei ANE do.... 74, 680 5,900, 375 
AGDOSDOS. E Ue KE RMEELS E TO ORONECOP do.... 1,605 ' 28, 505 
¿O A Cte eR wed eave epee eee saws do.... 178, 050 1,290, 340 
PS EU WT A A iw alah Soke oe ten ated ou PR long tons.. 15,332 "368,311 
Chromic iron OFC. ai an tos do.... 107 1,800 
A ssepe p ERE iis Seca ic diss pls short tons.. 75, 656 401, 531 
Fibrous tale........ T M P E EP M NC E do.... 61,672 557, 200 
MIT MAMMA ENT IN nated cogent do.... 32. 040 265, 400 
Glass sand. "EE do.. e 1,084, 430 1,208,788 
~ : AAN Em ounde.. 5, 887, 082 238, 06 
Graphite Amorphous —Ó€— UT shart tons.. 16,853 102155 
Magnesite.................5- S EOM Mtn A RE do.... 7, N05 23. 415 
M IDEADCSC-OPeR. 2. oo esd seeks eta o p a long tons.. 6,021 88, 132 
Mn TONS A noon ccd A adeo ety do.... 41, 300 122. 400 
MC CU IN PO UN DEUM ME undas.. 1, 423, 100 252,2 

MG a tone í 1, 489 pe 
Mineral WMÜerR. 252: or beet cast esos ses qua CAM EE gallons sold.. 51, 407 , 668 8,550, 650 
Monazité-and TICO. is 4 e rr eISpEESGRA RA EE ERES pounds.. 847,215 "152, 560 
Precious stones................ rra PITE DNA 208, 000 
Punde stolt arcis ue ri piros cca nee tate ate Lo ume short tons. . 12, 200 16,750 
QUAFEZ (Es ioe ii oa ele do.... 66, 607 243.012 
RUI: E eub Lua dtu Apu A Mes au uu PEE OL S Gta pounds..|.......... : atte 
Sand. molding, ete., and gravel...........................-Short tons.. 31,842,572] OO 11, 480, 420 
Tale and soapstOnle....-.lo clus o ease ra m rapa nn eme pre a. do.... 58,972 ' 814, 356 
Tungsten........... RST ance A A URN c UM RN do.... O28 348, 867 
Uranium and vanadium................ 0.2.00. cece cence cece eee A A ea ete: : 

Total value of nonmetallic mineral products.................-.0.)cce-eeeeeee | i, 206,7 

Total value of metallic products. . pe ee NM DNA ME E KNEE oe ues "RC TIO tae 

Estimated value of mineral products unspecified............oo.oooloc........ ade ' 200,000 

Grand total as ri es oS ee NO pss qe 1,902,517, 565 


44 MINERAL RESOURCES. 


OUTPUT AND VALUE, BY STATES AND TERRITORIES, OF THE 
MINERAL PRODUCTS OF THE UNITED STATES IN THE CALEN- 
DAR YEARS 1905 AND 1906. 


In the following table are shown the quantity and the value, by 
States and Territories, of the mineral products of the United States in 
1905 and 1906, including both certain raw materials and also certain 
derivative materials in their first marketable condition, which do not 
Tee in the table of mineral products of the United States as a 
whole. For example, both pig iron and iron ores are included as 
important products entering into the commerce of certain States; 
and in like manner are included both pig lead and lead paints; 
both clay products and raw clay; both coal and its immediate deriva- 
tives, coke, gas coke, illuminating gas, ammonium sulphate, and coal 
tar; both bauxite and aluminum, and also alum and aluminum 
sulphate. 

hese derivatives and raw materials are here given, regardless of 
the consequent duplication of values, in response to a constant demand 
for this information thus arranged by States. Unfortunately, it has 
not been possible to give separately the values of all of the products 
under the respective States ecause of the necessity of preventing the 
disclosure of individual returns. These values will be found grouped 
together under the headings ''Other products” and ‘‘Miscellaneous,’’ 
except in those few cases in which the products of two or more States 
are combined. 

The values for gold and silver in 1905 and 1906 given under the 
different States are the values for the output reported to the United 
States Geological Survey directly from the producing mines as given 
in the respective sections of the chapter on gold and silver; the 
values for 1905 and 1906 in the preceding table are the official figures 
agreed upon by the United States Geological Survey and the Director 
of the Mint. The figures for copper, lead, and zinc are taken from 
their respective chapters and are based on smelter reports; they 
differ somewhat from the corresponding figures in the chapter on 
gold and silver, which are based on mines reports. The figures for 
the tonnage (not the value) of pig iron in 1905 and 1906 are taken 
from the annual reports prepared by Mr. James M. Swank, general 
manager of the American Iron and Steel Association.’ 

The total value of the output, raw materials and derivatives, by 
States, as shown in this statement for 1906 is $2,186,086,366, as 
against $1,853,874,155 in 1905, a gain in 1906 of $332,212,211. 


a Ann. Statist. Rept. Amer. Iron and Steel Association for the years 1905 and 1906. 
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Output and value, by States and Territories, of the mineral products of the United States 
in the calendar years 1905 and 1906. 


ALABAMA. 
1905. | 1908. 
Product. 
Quantity Value Quantity. Value. 
A Marea teat di tide aie short tons | 56,365 $22, 924 45,871 | $20, 564 
Cay products. ets tao ta eS Ue ia 1,392,871 |............ | , 688, 899 
p tado Soe tase short tons.. 11,866, 069 14,387,721 | 13,107,963 | 17,514,786 
CONG 5 oon tn eae eana seme ys O.... 2,576, 986 7,646,957 ' 3,034,501 8,477,899 
Ammonium sulphate............. pounds.. 207 a 253,453 |............ 
| Panne tte A stu eu allons.. 4,592,516 128,271 A b 2.166.480 
Gas, illuminating............... cubic feet..|  1,905,498,180 BIT A sunaan P279 
lg: ME short tons.. 394, 206 1,157,987 1... see 
CISMA eiii do.... 162 e PA A 
Gold (mines report)....... fine ounces (troy).. 2,009 41,530 1,20%. 51 24,921 
Iron ores. ccoo cion > long tons. . 3,782,831 4,257,155 | 3,995,098 | 5,123,539 
Iron; AA A canoe asco do.... 1,604, 062 22,680,000 | 1,674,848 | 528,450,000 
O A wee eee short tons.. 79, 973 292, 162 92, 402 341, 627 
ND waters................... gallons sold.. 57,260 23,704 65,450 26,075 
[ij qoe T CD mop m €) 
2 an fave a Ss short tons. .! 197,942 Se 216,037 129,916 
dme DICK AA A T T rl PIO (4) 
Silver (mines report)...... fine ounces (troy)..: 336 "n. o 124 i i 
Other product8................-c-sernnm mms i sss] 4199,444 ............| 4310,55 
Qi """"""—n———— 53,585,288 |............ 65,046, 153 
« Includes Geo 
> Estimated. = 
c Included under Texas. 


d Includes in 1905: Bauxite, cement, graphite, natural gas, and pyrite. Includes in 1906: Barytes, 
bauxite, Portland and slag cement, graphite, ocher, pyrite, sand-lime brick, sienna, Venetian red. 


ALASKA. 
| | 
C08]... oes ee Clee a oes short tons.. 3,774 $13, 250 ' 5,541 $17,974 
ay Aw A m pounds.. 4,900, 866 159, 634 8, 685, 646 1,676, 330 
Gold (mines report)...... fine ounces (troy).. 756, 101. 28 15,630,000 1, 066, 0.9.91 22,036, 794 
p REN" short tons. .!................. (a) i 8 912 
Silver (mines report)..... fine ounces (troy).. 132, 724 mum 166,088 110,200 
A A ade Saree ee CRM M Ee RA (d) 
Other products.. .................0- 22 eee ee eee quaes ee ai CM b 28,379 
TOG) c esto A Bo a a s de Leer 16,483,759 ............. 23,871,655 
a Included under Miscellaneous. 
> Includes in 1906: Gypsum, marble, mineral waters. 
ARIZONA. 
Clay prodūnots. casino rr $90,436 :............ ,6 
Lieve eeabs Cr) A ERU pounds.. 235,908, 150 36,565,763 262,566,103 | 50,675,257 
(mines report) ....... fine ounces (troy).. 135,412 | — 2,799,214 | 143,416.55 | 2,904, 083 
p PREMISE: short tons.. 1,986 188,670 : 2,884 ,716 
B rd ise eee Net T do.... 5, 298 32,557 14,084 96, 470 
Silver (mines report)...... fine ounces (troy).. 2,606,712 1,573,850 , 3,026,438 ' 2,027,714 
SLODB A A ed asi E 09,393 |............ 65, 
"cm short tons. .;.............. eee] 64 7, 808 
Other Prod A TM a 26,251 AAA '  a]06,256 
joco ors 41,346,134 ............ | 56,365,889 


e Includes in 1905: Asbestos, clay mor cas mineral waters, sand-lime brick, and tungsten. 
Ineludes in 1906: Asbestos, clay, Portlan cement, mineral waters, precious stones, tungsten. 
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Output and value, by States and Territories, of the mineral products of the United States 
Y the calendar years 1905 and 1906—Continued. 


ARKANSAS. 
1905. 1906 
Product. === SS eee 
Quantity. Value. Quantity. Value. 

Asphalt A AN short tons. .: 1,000 | $3,000 900 $5, 400 
Bauxite: 6 ocedacleb idees long tons. .| 32,956 | 164, 780 50, 267 242, 876 
clay Products. A ea E O e E he | 643,959 |............ 532,194 
spa du E QM DE Lcd EE eS Le short tons 1,934, 673 2,880,738 | 1,864,268 3, 000, 339 

Coal TU. o rs etn 4 e EE E allons.. 66, 900 3:077 (eee ae 
Gas, illuminating............... cubic feet... 51,914, 400 12,026-|... e oto a 101,145 

Gas coke.. a...n annann nen short tons.. 3,894 16,247 |............ 
AAA A des dnt do.... 29, 424 114, 846 30, 348 121,953 

Manganese ores..................... long tons. .l...... uec e ROTEN eee 62 

Manganiferous iron ores................ En EE ondas 8, 900 24, 800 
Mineral Watora A gallons sold.. 474, 005 50, 501 727,765 105, 286 
Natural ga8............................ esee red lia ube oh atacand m O aS alum tae b 34, 500 
Sand an ecl BR dah Mien Sat short tons. .' 122, 364 50, 485 214, 425 104, 212 
Släta- sia a id E Sati oss Be PE E 10,000 |............ | 5, 000 
A A A toe Mq DIEM Us Ie 304,291 |............ , 350 
"An MET short tons... cose cone oet 1,801 | 219, 722 
Other producta. MS bets to dixe wads c 168, 587 |............ c 195, 832 
MO A SN a | 4, 483, 137 | DM 4, 933, 899 


a Estimated. 

b Includes wyoming. 

c Includes in 1905: Iron ores, natural gas, oilstones, and sand-lime brick. Includes in 1906: Fuller’s 
carth, oilstones, phosphate rock, sand-lime brick, slate and shale. 


CALIFORNIA. 

ANDO: rra .. Short tons 91,076 $568, 403 91,957 $758, 579 
BORBX. a rocss A tete Cose O.... 46, 334 1,019, 154 58, 173 1,182, 
Cement, Portland..................... barrels. . 1, 225, 429 1,671,816 | 1,310, 435 2, 110, 294 
Chromife o. cod bes ere tome: long tons.. 22 37 107 1, 800 
Clics che NND cies short tons.. 50, 850 50, 290 57, 413 67, 418 
C Clay products Pp E 3,865,147 |............ 4, 364, 230 

ORI Doc cue tee sia short tons 71,050 382, 725 25, 290 60, 710 

Coal CHI: en osos ete ee see allons.. 27, 220 2.212 MA 

Gas, illuminating............... cubic feet.. 30, 474, 033 47,793 |............ a73,027 

Gas COKC.........ooooooooooo... short tons.. 1,710 16,384 |............ 
Copper........ —————— AM pounds.. 16, 697, 480 2,588, 111 | 28, 153, 202 5, 433, 568 
Glass sand......................... short tons 9,257 8,1 7,324 6, 124 
Gold (mines report)....... fine ounces (troy).. 914, 217. 14 18,898, 545 | 906, 182.36 | 18, 732, 452 
Leld. oed rA aA M RU. short tons.. 110 10, 450 432 49, 248 
DAI S eene esr X a do.... 67, 476 535, 157 73,941 601, 557 
Lithium minerals. ....................... do.... 21 208 T. sS ets ee e 
Magnesite. ................ cece cece eee do.. 3, 933 15, 221 7,805 , 415 
Manganese ores..................... long tons.. 1 1r T Say dea (^) 
Mineral waters................... gallons sold.. 1,934, 784 675,214 | 1,487,975 520, 515 
AE AA "rr 133,696 |............ 134, 560 
UA ise ee ntl ake short tons.. 780 5,900 500 4, 470 
PObTOlCU darte eee barrels.. 33, 427, 473 8, 201,846 | 33, 008, 598 9, 553, 430 
Platinum................ crude ounces (troy)..|................. 3,0920. EA (b) 
Precious tones. ou core pex A A e emu e Vu 121, 600 
Pyrite OE long tons.. 61,748 247,712 52,926 236, 867 
Quicksilver... cs eoi Rs asks . 24, 635 886, 081 20, 310 730, 808 
A hie eas barrels. . 664, 099 188, 330 806, 788 291,528 
Sand and gravel................... short tons.. 141, 636 | 62, 985 228, 050 103, 300 
Sand-lime DICK. os fii a io 34,689 ............ 61, 189 
Silver (mines report)....... fino ounces (troy). 1,076, 174 : 650,009 | 1,220,641 817, 830 
Slate A ew wun s ES squares.. 5,000 40, 000 10, 000 80, 000 
BUONO A D C uate ÓN l 2,531,928 1... ee 2, 254, 626 
A ÓN | 664,386 |........... | 51,661,854 

S nhs oc at paws II, BREREOREEENE 43,406, 258 | AO 50, 037, 409 


a Estimated. 

b Includes in 1905. Asbestos, gypsum, infusorial earth, metallic paint, talc, and tungsten. Includes 
in 1906: Arsenic, asbestos, fuller’s earth, gypsum, infusorial earth and tripoli, litharge. lithium min- 
pral manganese ore, metallic paint, orange mineral, platinum, tungsten, red iead, white lead, zinc 
ea 
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Output and value, by States and Territories, of the mineral products of the United States 
tn the calendar years 1905 and 1906—Continued. 


COLORADO. 
1905. 1906. 
Product. SSS 
Quantity. Value Quantity. Value. 
Bismuth AA pounds 2, 288 $4, 187 8, 334 $12,500 
(o X — M € en short tons 41,317 42, 669 71,796 70, 597 
Clay OTC CUS sos os ees Peru ir ands saa UAE As 1, 633, 231 |............ 1, 831, 088 
A A ae hansen short tons.. 8, 826, 429 10,810,078 | 10,111,218 ¡ 12,735,616 
|). pP DTE 0... 1,378,824 | 94,157,517 b | (5) 
Ammonium sulphate............. pounds.. 243, 756 €9,289 |...... ccs 
Coal takoo as dee cesta sees ons. . 698, 527 26,758 verte cae’ la 880. 028 
Gas, illuminating............... cubic feet.. 496, 695, 079 556,917 |............ , 
Gas coke....................... short tons 35, 089 140,673 |. evene 
o A eerie en eee pounds.. 9, 404, 830 1,457,749 | 7,427,253 1, 433, 460 
FIUOTSDAT a ie short tons.. 1, 156 8,200 daa (¢) 
Glass sand.....................000005- O 1, 500 1,875 750 938 
Gold (mines report)....... fine ounces (troy).. 1, 210, 534 73 25, 023,973 |1, 122,814.17; 23,210, 629 
os A ees long tons.. 133, 471 398, 14, 078 22,525 
A A xus: A A — + AO PA (b) 
Lead oo narnia Ve a a EDDA short tons 53, 5,111,570 50, 497 5, 756, 658 
|f NORMA do.... 10, 115 ; 6, 595 32, 
Manganiferous iron ores ........... o E MA eee besten cous 32, 400 97,600 
Mineral waters................... gallons sold.. 903, 600 130, 623 829, 850 116, 366 
Natural PRÉ... siet pex A caus apud ac its 20.192. toa 22, 800 
Petroleum. usa eo e ox eo eee barreis 376, 238 337, 327,582 202, 675 
Precios STONES v Son baw ese lo vom con MIA A harao eaa 2, 000 
Band and gravel................... short tons 21,295 12, 870 41, 456 19, 589 
Silver (mines report)...... fine ounces (troy) 11, 499, 307 6,945, 581 | 12, 216, 830 8,185,276 
|o PD ner IS E AEE T 816,751 |............ 125, 124 
Uranium and vanadium........... short tons 4 375 eee (b) 
A E anes do.. 6, 599 778, 682 32, 456 3,959, 632 
Other prod Wete A eri Psha EEn qoa EM EE oan b 804,959 |............ , 010, 457, 460 
TOU) eh tsi on A IAEA 59, 280,944 |............ 69, 834, 581 


e Includes Utah. 


3 Includes in 1905: Cement, grephite, mica, sand-lime brick, and tungsten. 


Includes in 1906: Cement, 


coke, fuller’s earth, graphite, gypsum. mica, pig iron, sand-lime brick, tantalum, tungsten, uranium, 


a Washingto 
€ Inciu yas n. 
d Estimated. 
* Included under Kentucky. 
f Included under miscellaneous. 


CONNECTICUT. 
Clay Products isc. ches ete sha eee ee een Sade Se Sas a $1, 608, 578 |............ a $1,747,205 
Coal producta: 
Ammonium sulphate............. pounds. .|................. O eer (b) 
Coal AT II ec fe ee eit lons.. 712, 328 35,980 |............ 
Gas, illuminating............... cubio feet.. 527, 103, 580 570.553 een or ae c 823, 834 
Gas coke...................... short tons 37, 958 133, 407 |............ 
bi rp. v gem cp eee ese es do. 19, 541 4 107,536 |............ (e) 
Flint. oaan E C AE t dO S EITE A E: (€) 
iron, DIE oorr oti uates long tons 12, 521 e 220,000 |............ (€) 
A E E te Sareea eos short tons.. 70, 558 261, 509 90, 457 411, 853 
Mineral waters................... gallons sold.. 205,115 , 362 453, 473 76, 827 
Precious SLODEÉS A A A A eee E ES 200 
Sand and gravel................... short tons.. 12,821 6,958 14, 633 5, 466 
E A ee ache rm, TIAE p 1,014,064 |............ 1, 386, 540 
Other DIOQUOUM AA O diese te ane Coe e 107, 678 pe e2,217,363 
(uoc: O aaa E 4,098,625 |............ 6,669, 288 


e Includes Rhode Island. 

b Included under Rhode Island. 
€ Estimated. 

€ Includes Maine and New York. 


e Includes in 1905: Clav, crystalline quartz, infusorial earth, and iron ores. 


feldspar, infusorial earth, iron ores, metallic paint, mica 


sandstone. 


21650—s R 1906——4 


Includes in 1906: Clay, 


, pig iron, crystalline quartz, quartz (flint), 
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DELAWARE. 


1905. | 1906. 


Product. a ee ARE ENT 
Quantity. | Value. Quantity.| Value. 


pi o PME $227,064 |............ $237, 768 
products: 
Ammonium sulphate............. pounds..|................. (0) o oasa (a) 
Coal CBr A es allons.. 76, 606 2.129 re ee 
Gas, illuminating............... cubic feet. . 60, 690, 000 61,226 |............ b 84,360 
Gas cok6........ eoe ron short tons.. 4, 128 TAO 5L coe ce we 
Sand and gravel......................... do.... 160, 881 65, 181 84,871 35, 191 
BLONG ir e LES 178, 428 sao aus 146, 346 
Other products........... ncc TS Pr €215, 580 1............ c 310, 461 
A A a A ci LE d Et DILE 762, 944 | e 814, 126 


9 Included under Maryland. 

b Estimated. 

¢ Includes in 1905: Clay, pigments (unclassified), and sand-lime brick. Includes in 1906: Clay, litho- 
phone, sand-lime brick. 


DISTRICT OF COLUMBIA. 


Clay products...........2..ceccceecccececeeeees IA $317,021 [............ $335, 139 
Coal products: | 
Ammonium sulphate............. ¡A i estes cases a O AA (a) 
A MERE allons.. tae dnd O ee peed a 
Gas, illuminating............... cubic feet.. coco (Hj): anaes (a) 

BS COKO... leve VeIrAE short TOMA. ista A eveawaedcas (a) 
Mineral waters.................. gallons sold.. ................. p». qe ct aus iux 
Other products. ..............Leseeeeeeeseeeee e RIAM | (b) AA c 26, 900 

Tol ernen ce etes: ROREM ! — 317,021 | pni 362, 039 

| | 
@ Included under Maryland. b Included under Miscellaneous. 
€ Includes in 1906: Mineral waters, pottery. 
FLORIDA. 

Clay Products AA O mode Ra EE MM Rr $329,738 |............ $289, 644 
Coal products: 

A dv aw EE ex BONS does ex CR s (d)... Oe eee nates (a) 

Gas, illuminating............... cubic feet..|........ooooo.... (0) O PO renee’ (a) 

ad E CILE DE ERA short e EE E ts ance (a) ^. Meee tees ari se (4) 

———————— —n— 10,719 63, 950 18, 362 71, 382 
Mineral waters............eeeeee gallons acid. 140. 920 28, 170 71, 494 22, 049 
Phosphate rock..................... long tons.. 1, 194, 106 4,251,845 ¡ 1,304,505 5, 585, 578 
o lüne DIOE A A ie hee es Pg ica 89, 306 
E E ee N b149, 280 [............| 336,416 

TOCA o iacu o RA Mes A bns sem EE 4,828,783 | NA 6, 395, 825 


s Included under Louisiana. 
b Includes in 1905: Pottery, sand and gravel, and sand-lime brick. Includes in 1906: Clay, tuller’ 8 earth, 
pottery, and sand and gravel. 


GEORGIA. 
bd natural...................... barrels.. 89, 167 $51,040 180, 500 $98, 075 
Clay sod oscura dade ceu. short tons.. 29, 028 102, 467 38, 979 156, 690 
Clay DFOQUCUB. ar cc a ance d'actes 2,119,746 1.55 on. 2, 400, 624 
COB a ak soe A cand E xe short tons.. 353, 548 a 456, 184 332, 107 424, 004 
CORD tad do.... 70, 593 224, 260 70, 280 277,921 
Ammonium sulphate............. pounds. .|.............---- (2 NEC OE 
COs n AI gallons.. 712,799 24,604 l............ c 678, 615 
Gas, illuminating............... cubic feet.. 468, 572, $50 491,138 ............ ! 
Gas coke....................... short tons.. 34, 120 101,181 |............ 
A A II tiie ETE dua A seed ote oce iren nada ato ted 17, 182 3, 316 
Glass sand......................... short tons.. 4, 500 4,050 6, 000 6, 000 
Gold (mines report)........ fine ounces (troy).. 4, 688 96, 010 1,502.05 31, 050 
Iron ores........................... long tons.. 200, 842 296, 561 411, 230 734, 780 


9 Includes North Carolina. b Included under Alabama. € Estimated. 
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GEORGIA—Continued. 
1905. | 1906 
Product. ¿( _ IMG cri d Macr EM 
Quantity. | Value. Quantity. | Value. 
Iron Di. eso ates EX DERAS long ton8..!................. Lo MEN TOU TP (5) 

IB a so osé xau A E short tons.. 16, 200 $49, 580 18, 903 $72, 840 
Manganese ores..................... long tons.. 150 U00 Lo iret eos NE 
Mineral waters................... gallons sold.. 270, 249 37,619 130, 900 14, 535 
OCh A T us USE Per short tons.. 4, 209 43. 481 5, 550 58, 350 
Sand and gravel......................... do.... 80, 503 37, 203 329, 797 111,516 
Silver (mines report)....... fine ounces (troy).. 1,040 628 | 599 402 
Slate A A cnn awe 8quares.. 1, 500 7,900 | 1, 000 5, 000 
lig MOMENT TD Hm 1:454.784. 12292029 1,727,713 
Other producta E A | 8607,376 ....LLuuuuu. | 62,125, 630 

A asee secu b dipinti 6,597,215 ............ 8, 927, 361 


e Included under Miscellaneous. 

$ Includes in 1905: Asbestos, bauxite, Portland cement. graphite, infusorial earth, iron ores, mica, 
pyrite. and talc. Includes in 1906: Asbestos, asphalt, bauxite, Portland cement, fuller's earth. graphite, 
nfusorial earth, pig iron, pyrite, sand-lime brick, talc, and soapstone. 


IDAHO. 

Clay DIOCESE AA ond Eee D pa $212, 780 l............ (a) 
COM canada cri o seed 6 short tons.. 5, 882 b 17, 846 5,305 $18, 538 
COMA sic ected. EUER eens allons... |... deere ew das A c) 
Gas, illuminating............... cubice feet... |... oso (er Neate tales (¢) 

Gas coke................... ees short tons. .1................. o TENE PRE | (€) 
Copper ——————————MÁ er pounds.. 7,321,585 1,134,846 | 8,578,046 ' 1,655,563 
Gold (mines report)........fine ounces (troy).. 52, 033 1,075,618 | 55,587.73 1, 149, 100 
ROG iss eat ce eee en usdeteees short tous.. 94,076 8,937,125 117,117 13,351, 338 
E A A eve Pees do.... 6, 694 44,73 5, 932 39, 840 
Precious Stones MOMENT 400 

i MT DU short tons. .|................. (di. o A E tee ed 
. I) Tp PN RENE TN A esse cael eee eeous tee et 1,574 1, 867 
Silver (mines report)....... fine ounces (troy).. 8, 679, 093 5,242,172 | 9,018,815 | 6,042, 606 
A ts ha E Soe A eee cae cade eae 37,870 lirica l 24, 009 
"AVI cece CR short tons.. ................. (e) 573 | 69, 906 
Other DIOdUCUB. A aiaenlew ancien ecees tude: 265,865 A / a 367,047 

Total. vue A te ole eee AS 16, 768,855 |............ 22, 721,174 


e Includes in 1905: Clay. mineral waters. and salt. Includes in 1906: Antimony, clay, clay products, 
raica, mineral waters, phosphate rock, sand-lime brick. 
5 Includes Nevada. 


€ Included under Utah. 
4 Included under Nebraska. 
« Included under Miscellaneous. 
ILLINOIS. 
| 
Cement, natural...................... barrels. .' 368,645 $116,549 365,843 , $118,221 
Cement, Portiland....................... do.... 1,545, 500 1,741,150 | 1,855,403 2, 461, 404 
CABS ec cto ctetu sca d a arae dee short tons... 127,7: 120, 410 | 139,704 131,272 
Clay PTOÍUCtS...ooocccccocccconconor eee Dist o R 12,361,786 00000002008. 12,634, 181 
SS TRECE E short ton e] 38,434,363 | 40,577,302 | 41,480,104 44,763,062 
9 A a e EER AT do.... 10, 307 27,08] | 268, 603 1,205, 462 
Ammonium sulphate............. pounds.. 312,926 22. UU» usan es 
Coal tat- a be rusos allons.. 2,415,023 49.714 ............ a 2.720.641 
Gas, illuminating............... cubic feet..! — 1,768,186, 332 1,912.868 ........LL. UE 
Gas COER8.... ened eoe e e o een short tons. .: 129, 564 ANTI e 
FIUOfBDaI....... 2 2 ec porre tees do...., 33,275 220,206 28, 268 160,623 
Glass SaDdd.........ooooooocccoococnrono.. do.... 234, 391 146, 005 238, 178 156,654 
Iron. pig... oo Dr eet long tons 2,034,483 | a 37,040,000 | 2,106,866 ! a 47, 128,000 
¡Y A A va eyes eves: short tons. .|................. (è) 572 65, 208 
Bus uu p M do.... 98,907 421,580 | 121,546 | — 514,118 
Mineral waters................... gallons sold.. 425,750 47,995 574,453 | 77,287 
Natural A A eaten s aue e A | 87,211 
Petroleum... A barrels.. 181,084 116,561 4,397,050 | 3,274,818 
Sand and gravel................... short tons.. 1,393,012 547,167 , 2,419,381 | 856,357 
nion NONSE A UC HOREOU TUN 3,541,005 |............ 2,961,456 
A ou ee short tons.. 46, 606 5, 499, 508 282 | 34, 404 
Other Products). jccce ethos rorkre avo Y Eau di rds €.50. AM c 1,787,807 
nT enses see sc siii | ONCE | 105,065, 567 | KORR | 121,188, 306 
s Estimated. 


b Included under Miscellaneous. 
c Includes in 1905: Slag, cement, and sand-lime brick. Includesin 1906: Alum and aluminum sulphate, 
slag cement, infusorial earth, sand-lime brick, Venetian red, and white lead. 
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1906. 


7,158,234 


, 158, 23 
12,092,560 | 13,116,261 


a 1,694,141 


3,756,305 


34,472,776 


$18, 451 


wearer enone 


INDIANA. 
1905. 
Product. d qe 
Quantity. Value. Quantity. | Value. 
Cement, natural...................... barrels.. 527 , 600 | $211,040 600,000 
Cement, Portiland....................... do.... 3,127,042 3,134,219 ' 3,951,836 
A RS short tons.. 76,951 79,945 ! 63,279 
Clay DroduclB. A A dl bsesseeuseesscsee 6,499,573 |............ 
A nre ker REM E EEEAE EXE short tons.. 11,895,252 12,492,255 
Ammonium sulphate............. pounds.. , 760 22,030 laa xe 
COS UT o coe ap ds allons.. 1,712,397 44,198 |............ 
Gas, illuminating............... cubic feet..|  1,210,172,974 1,169,947 |............, 
GAR COKE. cooenuroeiu ER e pen short tons.. 90, 927 303,354 |............ 
Glass SANG MEET re) 1,640 2,169 38,940 
NO ove aa E RCRUM PER, bud esas T 106, 408 366, 866 114,819 
Mineral waters................... gallons sol 897,175 435, 182 à 
Nátüral s eee oae A RARE E S T MERE 3,094,134 |............ 
Oilstones IA ee os Sa Se S S Resa esas eau ape adum E ara (D)'— s. os Eee NOS 
Petroleum............................ barrels.. 10, 964, 247 9,404,909 | 7,673,477 
PVT siete td Bion a eth po RR RS long tons.. 3, 11,491 2,579 
Sand and gravel................... short tons.. 3,148,543 1,239,181 | 6,182,835 
S£nd-11M0 brick ce oh A AE HA S ew oes 65,905 PA 
A Pees | PEU PAIR ET 3,204,680 '............ 
"Tobálcucue eos scat us eo hia EET | roO 41,781,678 ............ | 
a Estimated. > Included under Miscellaneous. 
INDIAN TERRITORY. 
ASDNAIC +. rss short tons.. 2,936 $27,790 2,690 
Clay A AAA eIR nene Ee Leer Eze 374,235 |. eene 
PORN cere stew ena estote tae eee short tons.. 2,924, 427 5,145,358 | 2,860,200 
CORO swesec sheen as do... 54,78 190, 424 49,782 
COR LT, sabs allons.. 54, a 3, 323 E AA 
Gas, illuminating............... cubic feet.. 52, 194,000 855.700 1... sl canvass 
Oa5SCOKO.... eee ohne Rs short tons.. 3, 636 416,55] hoe secs ee wens 
| Pp, [Oc RE do.... 100 650 510 
Mineral waters................... gallons sold. .|................. O PR 
Natüral ROR ia la sees a 130,137 l............. 
POUPOICUIN irrita ne e DAFTOIS |. osse oov CO)” nw TEE | 
DUONG x rosso coss cade vesc D PRAE eub cds ulace daa awe eens 9,510 oco 
Other producti oc oes seule A aci CURE ei et ber slo reu Peu pies 
gut: A — ————— "ien 5,962,770 


a Includes Oklahoma. 
b Estimated. 
€ Included under Miscellaneous. 


IOWA 
Clay uu ded Dens Sutera etie ine short TONS. ane c T 
MESA A has ine Losin ewe es ek ETEEE E es $3,302,1 
Coal......... eese eese Short tons.. 6,798,609 ^ 10,586,381 
COBLTtBE a a a años allons 633, 598 14, 
Gas, illuminating............... cubic feet 534, 747, 650 633, 557 
Gas COKG. corral ae short tons.. 39, 369 179, 533 
(FV A sidere ERE Ehe die AA EN 589,055 
TAA A Gone Aone Reena OS ae ous Scu sea ase. (^) 
Lilie i sei ue aaa haved worse ues cede P dus do.... 19,360 76,904 
Mineral waters................... gallons sold.. 303, 500 31,300 
Sand and gravel................... short tons.. 325, 882 ,287 
Sand-lime DICES S er A oS Ete bs ES 38,652 
it ho. os cao Washes eon nde en ES 461, 126 
DING ENTE short (ONS A Ro ERRARE eee 
Other pFOdUOCDu.: co oor o owe cese bites owe quinte d ea a ud c 2,336 
A ee uuo abis d ob eva OEUVRES taie seeded e eee 16,098,028 
o Estimated. 


b Included under Miscellaneous. 
€ Includes in 1905: Clay, iron ores, and ocher. 


d Includes in 1906: Clay, mineral waters. 
e Included under Kansas. 
J Included under Oklahoma. 


co. n..n.oann.oa ao 


e. oe.or.n....o o 


e..o.oeo.n.. o. ooa 


"9c 


"^": A 


"eet: 


$1,910 ` 
3, 469,027 
11,619, 455 


a 910,651 


Includes in 1906: Ocher, shale, Venetian red. 


— ma — e a 
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KANSAS. 
| 1905. 
Product pe 
Quantity. 
ij 
Cement, natural....................0- barrels. .' 230, 686 | 
Clay proguces AA heed eta eee ia Gt Sh aa ta Da 
I PM DEEP EAE: short tona. .| 6, 423, 97 
CORP A A E ARE M AN do.... 4,425 
Cosl AA ee it etl diss allons.. 205, 690 
Gas, illuminating............... cubic feet.. 151,847 , 400 
E ooi oso A SEE short tons.. 9,749 
opum EOL ie a -| OPES 
dua d v cesa tecla REPE IA ie cer hat des mc AAE E E 
ar E T aunt see do....! 2,795 
Mineral waters................... gallons sold.. 213,050 
Natü mil oic rgtet cuu bo men cc n AIR 
POLO sd e usc lA XU EST barrels. ., 12,013, 495 
l| MTM th 8 cue Rene ane aunts do... 2,098, 585 
Sand and gravel................... short tons | 70, 988 
O i tata ie A A Alt ie 
ClO ey ise koe Sods se eee ee ee short tons | 114,287 
Other products. ................... Hee wale Cea pua sede E 
i 
Total S un ovd e ett OB peewee eee Sako ee 


a Includes Texas. 
è Portland cement. 

€ Estimated. 

d Included under Miscellaneous. 


¢ Includes Indian Territory and Oklahoma. 


J Included under Oklahoma. 


$ Includes in 1905: Portland cement, pottery, and sand-lime brick. 


emery, pottery, sand-lime brick, zinc lead, zinc white. 


| 1906. 
Value. ` Quantity., Value. 
a $110,750 1^ 3,020,862 , $3,908, 708 
1,906,360 |............ 2, 432,371 
9,350,542 | 6,024,775 | 8,979,553 
13,818 | 1,698 | 4,101 
10,898 ............ 
194,310 |............ if “264,514 
35,260 |............ 
150,402 |............ 247,572 
(d) 1,932 220,248 
17,242 1,560 10,217 
47,708 305,957 89, 807 
2,261,836 |............ 4,010,986 
e 6,546,398 |............ (N 
576,139 | 2,198,837 681, 322 
21, 552 293,918 | 66, 762 
1,003,006 |............ 892,012 
13, 485, 866 3,902 ' 476,044 
92,349,861 |............ 9 299, 859 
38,081,948 


Includes in 1906: Natural cement, 


KENTUCKY. 
AAA ec pos eredi tos short tons.. 8, 834 $66. 420 4,172 | $31, 488 
vanis ce ere EE a ar RUN UE SEEN A ED O IA a 
Cement, natural...................... barrels 207, 500 83,000 |............ b) 
Clay...... ENE REO AT short tons 43, 536 57, 090 45, 910 59, 780 
Clay prOdUCLS. -ss eri A Mauls s uam uec se 2, 400,350 |............ 2, 592, 423 
lake ed gta MIU EUM, IESU short tons. 8, 432, 523 8,385,232 | 9,653, 647 9, 809, 938 
CORB oy e rre LA i eet ah e LET O... 79, 487 159, 659 74, 064 169, 846 
Ammonium sulphate............. pounds.. 310, 934 15,495 |... ess 
Coal A er rei allons. 959, 293 17,942 1... ur d 831. 887 
Gas, illuminating............... cubic feet.. 596, 328, 520 539, 724 |... ecu: d 
Gas, COKB. 2.0... ee eee short tons.. 56, 328 183, 100 |............' 
PU AA debe EE Ph cue 0... 22, 694 132, 362 c 12, 528 83, 402 
Glass SANG > crios do.. 739 2, 400 2, 040 
Iron. Digo. ci ie tees long tons 63,735 | 4 1,120,000 98, 127 | d 2,077, 000 
,10ó*t —— ————— e short tons. .]................. (e) 44 5,016 
BASE oe, A IN uae eke do.... 9, 556 28, 393 9, 784 28, 081 
Mineral waters................... gallons sold.. 383, 760 42, 415 547, 605 76, 141 
IIS IE. A A AO f 237,590 |............ 287, 501 
a AAA barrels. . f 1,217, 337 f 943,211 | / 1,213, 548 | / 1,031, 629 
Precious AAA A IM sees 250 
Send and gravel................... short tons. 727, 131 282, 404 584, 477 291, 096 
BUG PCM MR. A AA 1,025, 044 |............ 920, 531 
(E MERCED a SO short tons...) A PA 40, 870 
Other product MA ON b 45, 840 |......-..... b 419, 978 
AA IS IA 15,771,811]... Lus. 18,758,897 


^ Included under Tennessee. 


* Includes in 1905: Cement, iron ores, and eand-lime brick. Includes in 1906: Barytes, cement (Port- 
and, natural, and slag), infusorial earth, iron ores, ocher, and sand-lime brick. 
€ Includes Colorado and Tennessee, 


4 Estimated. 
* Inciuded under Miscellaneous. 
/ Includes Tennessee. 
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LOUISIANA. 
1905. 1906. 
Product. 
Quantity Value Quantity. , Value 
Sa A A see e anea | $821,109 |............ $900, 607 
Coal products: 
Contato allons 87,226 a 5,710 |... sis 
Gas, illaminating............... cubic feet 67, 703, 000 a 90,989 |............ l b 135,313 
GAS COKE um short tons.. 6, 180 a 26,313 fice cae xus 
Mineral waters................... gallons sold 774, 652 62,106 |...........- A 
SA A A AA 1,500. IN | (e) 
AA A barrels 8, 910, 416 1,601,325 | 9,077,528 3,557,838 
Salto A AN do.... 1,055, 186 303,507 | 1,179,528 | 205,005 
Sand and gravel................... short tons.. 350, 669 180, 962 941, 734 448, 449 
Sulphur: 2676562 rer e e Sd E EE long tons.. 181,677 | 43,706,500 |............ HUP ETE 
Other o AA A eles Se eas 6,349]... es | 5,023, 728 
Tota ———'(C nr 6,815, 430 |............; 10,334,030 
| 
8 Includes Florida and Mississippi. c Included under Texas. 
b Estimated. .d Includes Nevada and Utah. 
MAINE. s 
Clay Produc ral | ads $619, 294 |............ $680, 370 
Coal products: | 
Ammonium sulphate............. pounds..'................. (0) .- A (a) 
Coal CEP tr ces owe allons. .! 212, 445 9,983 |............ 
Gas, illumninating............... cubic feet.. 154, 068, 475 212,287 | ooo trii b 300, 842 
Gas CORO... Lees uss ere da el short tons.. 10, 746 51,254. oss ern 
Copper. . a dt al o A A O A eat oat teed ce 
MPA rd short tons. .|................. L2 NT ecce (e) 
Lime Bee se Cala tne an LED e AE do.... 220, 927 971,305 228, 208 1, 066, 275 
Mineral waters................... gallons sold. . 1,167,787 246,159 | 1,127,928 258,585 
de AAA eate sduec cu A cis oe sucus tatis 6, 500 
Sii MAN MEER e: en PENDET 224.954 |. obs seks | 238, 681 
ir MESE COE P. A A PE 2121,29 E rez 2, 562, 02] 
OUNCE Products. -a entensa e a te A ae € 10,070 |............ e 113,948 
POCA A T T s E e 5, 065, 804 | NRI | 5,227,222 


a Included'under New Hampshire. 

b Estimated. 

€ Included under Miscellaneous. 

d Included under Connecticut. 

e Includes In 1905: Pottery, sand, and gravel. Includes in 1906: Feldspar, pottery, sand, and gravel. 


MARYLAND. 
Cement, natural...................... barrels 55,324 $28, 004 03, 350 $32,675 
boi ——-- PE short tons 12, 080 24, 405 18, 413 39, 078 
Cluy e A ences A ka eaaa 2,249,367 erue 2, 136, 539 
Bias Gel CI MO os short tons 5, 108, 539 5, 831, 760 | 5, 435, 453 6, 474, 793 

e sulphate............. pounds.. 2,234, 627 a 434, 385 |............ 

A oU asc Lesen veo Deren gallons.. 4, 155, 460 U 8/512 EEES f 2.697.773 

Gas, illuminating............... cubic feet..| 1,753,770, 009 b 596, 358 1... Erw 

GUS COKGs lo coc cuv I EUER edis short tons.. 406, 764 1,334, 266 |............ 
FeldsPA S 24. ats Dec eI E RESI RE [o 15, 878 € 118, 621 10, 229 34, 507 
A d do.... 12, 777 d 73,450 |. ........... (e) 
Glass A ee oe cedet vu do.. 17, 899 20, 108 10, 000 14, 000 
Gold (mines report)....... fine ounces (troy).. 717 14,821 AAA EAR ERAS 
IfOIbOTUS. 4... 052. eeketceoter ss long tons.. 8, 269 14,201 [ioe een wes (e) 
Iron; DUE ooa eS IN di mos do.... 332, 096 f 5, 850, 000 386,709 | 78, 187,000 
Lii. O RA short tons.. 134, 431 360, 247 127, 883 350, 460 
Metallic paint and mortar colors........ do.... 1,174 3.812 A (e) 
Mineral waters................... gallons sold. . 456, 214 44, 627 593, 671 58, 334 
Sand and gravel................... short tons.. 447, 278 416, 720 604, 217 271, 797 


a Includes District of Columbia and Delaware. 

b Includes District of Columbia. 

€ Includes Pennsylvania. 

d Includes Pennsvivania and Connecticut. 

e Includes in 1905: Slag cement, coke, sand-lime brick, and 
coke, quartz (flint), infusorial carth, iron ores, metallic paint 
and Venetian red. 

/ Estimated. 


talc. Includes in 1906: Slag cement, 
and mortar colors, sand-lime brick, 
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| 1905. 1906. 
Product. losen e e e SSS SSS SSS SSS 
| Quantity. Value. Quantity. Value. 


Silver (mines report)...... fine ounces (troy).. E AAA E 
A A C SIE E ¡1 1n $130, 960 
2): MED ERO MT AS ee hey aca dais 1,257,838 |............ 1, 239, 955 
Talc and soapstone................ short tons. |... Ase A 2, 956 23, 310 
id dem" rer a 1,135,704 |............ e 1,245, 704 
Total eoo las eater ous ee S Reed teat nad 20,048,257 |............ 22, 930, 894 


e Includes in 1905: Slag cement, coke, sand-lime brick, and talc. Includes in 1906: Slag cement, 
coke, quartz (flint), infusorial earth, iron ores, metallic paint and mortar colors, sand-lime brick, 


Venetian red. 
MASSACHUSETTS. 

A tds Sta ee uxE short tons. .|................. PM 4,411 $6, 442 
Clay products- ile oc rai setae e RAE $2,050, 457 |............ 2, 172, 733 
Coal products: 

Ammonium sulphate............. pounds.. 774,715 377 200 AAA 

Coal TRE. LLLI eI oer xr e gallons.. 10,017,517 285,606 |............ a 7,132,527 

Gas, illuminating............... cubic feet.. 4,975, 461, 725 3004 10 as d ! 

Gas coke...................... short tons.. 670, 542 2,245074 1... cv 
Copper o ooo RU EU Eun cu eS pounds: p uoce ee en os e 3 ENS E ES 9, 744 1,881 
Glass BaDd.....ooooooooocoonoonooo. short tons.. 4, 600 12,000 6, 829 31, 738 
ITON, Pig <= caw cece ee hee os long tons.. 3, 46 660,000 |............ (d) 
Lime cs a short tons.. 84, 380 304, 326 119,207 563, 100 
Mineral waters................... gallons sold. . 4, 202, 203 208,419 | 3,857,955 210, 152 
Precious stones.. oor o ER V bU ESO em occa ea FS Soak Cole pee eee cr Lei A 500 
Sand and gravel................... short tons.. 180, 422 118, 086 106, 824 61,354 
A o ona epe IINE oles du ee i as Pele ora ttn diary iade ae 4,204,058 1... 2 2632. 4, 333, 616 
Other products. ......eooecolli e eere ed) wa eye eee Ee b1, 432,738 |............ b 2, 556, 518 

Total Ree e ees Guat 14,024,200 |............ 16,770,561 
i 
a Estimated 


b Includes in 1905: Asbestos, clay, coke, emery, infusorial earth, iron ores, pyrite, salt, and talc. 
Includes in 1906: Alum and aluminum sulphate, asbestos, coke, corundum and emery, fuller's earth, 
iron ores, litharge, pig iron, pyrite, red lead, salt, talc and soapstone, Venetian red, and white lead. 


MICHIGAN. 

Bromine A E EXPE MATES PEE unds. 1, 192, 758 a $178,914 |............ (d) 
Cement, Portland ..................... ) arrels. . 2,713, 283 | 2,921.507 | 3,747,525 | $4,814,965 
CNA cle seio ree E qd short tons.. 951 . 3, 354 1, 989 5, 455 
Clay products. ecce enean terere e Lem e | 1,765,707 l...a... 1,844, 477 
COR] dt short tons.. 1, 473,211 | 2,512,697 | 1,346, 338 2, 427, 404 

Ammonium sulphate. ............ pounds.. 2,654,323 | 2/0 NSS: copia eeeeeees 

pv. ETT ——————— ENEE pun 5, 958, 602 116,809 oes os ees c 4, 736. 349 

Gas, illuminating.......... «....Cubic feet..| 3,263,603, 050 P-A PA vir QU eR IM | PS 

Gas coke....................... short tons.. 470, 718 | 1; 2A Il sek 

DOE A recede tee ve Paus pounds.. 230, 287,992 | 35,094,639 229, 685, 730 | 44,790,667 
(ETE A A in. Gerd S REDE u Rae s 600 3, 000 
o o.c i o ep. CR ew eek A 111,500. |... cz ez (b) 
GVpsul.. sedeo ei ees se DAE RI T ste Le e esiaeg e aiea | 634, 434 ]............ 753, 878 
Iron OIé68....- lvo e Rr EPEDRIS long tons.. 10,885,902 |, 23,367,233 | 11,822, 874 | 31,145,087 
TrOd: AA air e cee se: do.... 288,704 | 65,750,000 369,456 | €8,841.000 
Lines saae er ERU EE short tons.. 4R, 089 192, 844 68, 133 281, 465 
Mineral waters................... gallons sold 2,684,800 , 277,188 902, 528 73,357 
Balbo eros deeuo xev RE REP eieeweee barrels.. 9, 492,173 1,851,332 9, 936, 802 2,018, 760 
Sand and gravel................... short tons.. 414, 509 ' 210, 609 597, 189 194, 699 
Sand-lime DECRE ioco dee eae meds ee ed eee Ire acie teu Sees 160.3021 AAA 174,921 
Silver (mines report) ...... fine ounces (troy).. 253, 011 152.819 , d244,113 163, 556 
SA SeS os ao A ee AA AAA 721,664 
dio: AA oe sche su Xe beveda ss Rer Us 500,413. ences tie b 1, 433, 844 

A A AAA || S81 760,141 5. is ds 104, 424, 548 


e Includes Ohio and West Virginia. 

3 Includes in 1905: Asbestos, coke, graphite, petroleum, and whetstones. Includes in 1906: Alumi- 
num salts, bromine, coke, graphite, grindstones, and whetstones. 

e Estimated. 

d From smelter reporta. 
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MINNESOTA. 
1905. 1906. 
Product. SS eS A AA AS 
Quantity. Value. Quantity.| Value. 
Clay productis. coso ld e| $1,499,386 |...........- $1, 003, 279 
Coal products: 
Ammonium sulphate............. pounds.. 771, 900 50,724 [icon 
Coal nr PR llons.. 2, 111, 083 54,823 1... esse a 1.679.821 
Gas, illuminating............... cubic feet.. 834, 691, 210 842,599 |............ aded: 
GAS CORO, e cdi da short tons.. 134, 670 569,964 |............ 
ITON OOS + 2. Ges dut ce Rs he long tons.. 21, 735, 182 35,895,001 | 25,364,077 | 51, 799, 256 
ATOM, A Ooo eases DUE C0 io NA A E (Vu. A c 
Lille socer Serta ett d eda short tons.. 18,977 81,003 19, 920 93, 555 
Mineral watersS..........oooo...o- gallons sold.. 7,681,650 132,970 | 8,621,979 175,677 
Sand and gravel................... short tons.. 109, 576 71,375 145, 020 71,941 
SEONG P ERNEUT AO A 1,331,949 |............ 1,543,817 
Other ap coud ose vos cs Pyme o n mesulos deatwos bccteuce c 766, 491 |............ c 3, 892, 104 
A ena den tete ara euaad end cp etes cereus 41,305,375 |............ 60, 865, 450 
a Estimated. 


b Included under Miscellaneous. 
c Inciudes in 1905: Cement, coke, feldspar, pottery, and sand-lime brick. Includes in 1906: Natural 
cement, coke, corundum, feldspar, pig iron, pottery, and sand-lime brick. 


MISSISSIPPI. 
| 
Clay products A A UE EE ee Ys $818,807 |............ $851, 080 
Coal products: | 

COST AAT seg cee in iUad ts AMONIO ds (D. —— Luise (a) 

Gas, illuminating.. osos G LO TU A arts sas (8)- PR (a) 

Gas COKE 2352444 orar short tons. .|................. ¿IA (8) 
Mineral waters................... gallons sold.. 306, 000 53,347 254, 279 52, 820 
Sand and gravel................... short tons.. 6, 320 2,035 68, 563 33, 260 
MOI AP A A E A AA 
O AM A A roca 17, 309 


a Included under Louisiana. b Included under Miscellaneous. 

MISSOURI. 
nS 
a euer oe eee lose tows short tons.. 26, 761 $84, 005 28, 869 $93, 479 
UBUV cenicero eel do.... 172, 724 322, 425 165, 258 365, 7 
Clay products. A A A 6,203, 411 |............ 6, 696, 275 
Coal s aaa peu ae es Ege des: short tons.. 3, " 378 6, 201,661 | 3,758,008 6, 118, 733 

COKG cru obuiEA tadas do.... 1, 580 4,072 esae x Mes 

Ammonium sulphate............. pounds. s; 784, 433 56, 597 lisis 

A Soe he kira“ allons.. 2, 486. 575 86, 515 A a 2, 353, 063 

Gas, illuminating............... cubic feet.. 1,672, 955, 701 AS AA 

Gas COKO i.e como coracaciscrsia os short tons.. 124, 886 439,920 |............ 
E AE A een qi pues PONS. lecnociinscsan dass (5 54, 347 10, 489 
Glass sand... cc eee eee cc eee short tons.. 123, 467 66, 401 101, 862 393 
o ood seal ee Rcx long tons 113, 012 161, 878 80, 910 158, 109 
LEON UIE A A NIME FN (Oy O T c 
LAU acr ewes c E dees een short tons vu curare ca us ba quts (d) 111,075 | 12, 662, 550 
Lie o 186, 173 787, 089 207, 334 16, 
Mineral water8................... gallons sold 470, 750 11, 480 618, 400 96, 545 
Natural gusce ect O samo e WERE a RE a 7,390 |............ 7,210 
A O iu eect ec kee nd ded o Ru A AAA AA eae Xa aid d 3, 500 4, 890 
Sand and gravel.................. short tons.. 1, 961, 873 668,153 | 2,962, 796 970, 985 
suo so oa D E fine ounces (troy).. e 12, 900 7,869 e 31, 268 20, 850 
A A DES o kai aae ss QE da 2, 446,429 |............ 2,150, 204 
Sublimed white lead ............... o SEN NONE II 7, 988 058, 440 
ZI sn aa a Ba ews RN Dunedin a eas O 11,844 1, 397, 592 130,348 | 15,902, 456 
A A AAA e2, 378, 684 |... les c 5,934, 970 

TOUT cna ctu cene qa e co ERE ws tua seca fed eae Ve 23,043,768 |............ 55, 496, 317 
a Estimated. 


b Included under Miscellaneous. 

e Includes in 1905: Cement, grindstones, Infusorial earth, petroleum, a (unclassified), and zinc 
white. Includes in 1906: Portland cement, grindstones, infusorial eart litharge, pig iron, red lead, 
Venetian red, white lead, zinc lead, and zinc white. 

d Includes Michigan. 

e From smelter reports. 
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MONTANA. 
1905. | 1906. 
Product. "x cc --—-— A cx C A EE KM TEM I 
Quantity. Value. - | Quantity.| Value. 

CIAY occ ce ec cccceeccececccceececess short tons. | 5, 546 $33, 983 1,615 $3. 508 
Du POQUER cla 313,006 |............ 297, 299 
Ur PNE e short tons.. 1, 643, 832 2,823,350 | 1,829,021 | 3,240,357 
CORB. oo Ded Rie Gh pecus edi do.... 31, 482 211,351 38, 182 266, 024 

COAL taf. Ludos ea E ex IIeu o So Locos roh er enl (B) " J..osasve sia (a) 

Gas, illuminating............... cubic feet. | a | AA i 

Gas coke............. cese ee. short tons..'.............uuu. i (ayo. - A a) 
Copper MSN TE E E ALI: pounds.. 314, 750, 582 48, 786,340 294,701,252 | 56,877,341 
Gold (mines report) ....... fine ounces (troy).. | 213,913. 75 4,794,083 | 216,188.58 | — 4, 460,014 
[PC ARMOR DOR MEN SEINS short tons. .| 2, 097 199, 215 2, 485 283, 290 
¡A A A do.... 4,073 22, 436 4,745 30, 088 

Sand and gravel......................... A A cr j 
Silver (mines report) ...... fine ounces (troy).. 13, 231, 300 7,991, 705 11, 980, 705 8,027,072 
A on c cado dedo cpu cuui eee roule Du Bee Lei die 274, 669 uisu E 292, 549 
PANG is 54 2a CREER short tons..!................. b 1, 415 172, 630 
Other producta..............---- serene nenne NAILS UEM cas €50,911 ............. c 166, 395 
Tota A ria | 65, 501, 049 | eae eee 74, 126, 567 
| 


a Included under Nevada. 

9 Included under Miscellaneous. 

¢ Includes in 1905: Abrasive corundum, grindstones, gypsum, iron ores, mineral waters, moly de bde- 
num, pottery, and tungsten. Includes in 1906: Arsenic, grindstones, gypsum, iron ores, min 
waters, molybdenum, pottery, precious stones, and tungsten. 


NEBRASKA. 
Clay Products: 22054. tcc Pose Ded avos A uc ERR $1, 006, 743 [VR $990, 708 
Coal products: . | 
Coal t8T...l lou ioc sas ike allons.. 82, 393 2. 490. o Isole Gl ot mae he uL 
Gas, illuminating............... cubic feet.. 65, 553, 100 83,503 ............ 
RS COKG: RNC short tons 4,916 20 doi @ 123, 336 
Pümice.. llo eke Ge eek hr e pae E RES ws 0... 1, 832 65,540 |............ 
Sand and or. NOCHE DINE do 12, 900 , 200 177,417 38, 308 
Sand-lime Prick. hie erroe a RR Eus (€). .— ate A 
Stone ioci ode ote A a toe ide tolo Nos A LAS 225,290 E Loue sos. 283, 280 
Other DrodUCls....oo loo ver is Res EE RP PIS thee esa det tein oed oe ads E d 617, 468 
SI SERM NORTON E O MN | 1, 357, 846 | CPU 2,053, 100 


a Estimated. 

b Includes Idaho and South Dakota. 

€ Included under Miscellaneous. 

4 Includes in 1906: Litharge, mineral waters, pumice, red lead, sand-lime brick, and whlte lead. 


NEVADA. 

a A de ORE E ERU Rein short tons..]................. (a) 
Coal taf oue o ro ad allons.. 89, 226 b $3, 496 
Gas, illuminating............... cubic feet..| 62,522, 700 b 114,953 
Gas CORO. eos soucis vv eus short tons.. 4,017 b 26, 348 

CODDOT cc oou tuse RES ota teed pounds.. 413, 292 64, 000 

(mines report)....... fine ounces (troy).. 254,027.51 5,209, R19 

Leal. oux immer ERRARE short tons.. 2, 096 199, 025 

Lim. eer m VINE bakes ede O A RE IsQE RE MSS aa 

Salt. A A dint barrels. .]................. MCN T 

ae (mines report)....... fine ounces (troy) 6, 482, O81 3,915, 177 

LODS. hee wales uae oh ta A AN AAA , 

SUIDO UL cc. pop n Lomo Io REY aL A (d) 

DO a de da ax A AA AAA 

Other products... ocolos ey serez lees ca leek calaineaywotces e 279, 007 

OCR) rU ano eed oie s 9, 873, 385 


s Included under Idaho. 

b Includes Montana and New Mexico. 

e Estimated. 

d Included under Louisiana. 

e Includes in 1905: Clay products, graphite, gypsum, iron ores, and salt. Includes in 1906: Antimony, 
clay products, graphite, gypsum, iron ores, sulphur, tungsten. 
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NEW HAMPSHIRE. 


1905. 
Product. Pas te N 
Quantity. Value. 
Clay products... 2.2.2... 0 ccc cee cece ees | hs esa ga Lu eue $554, 734 |............ 
Coal products: 

Ammonium sulphate............. pounds.. 69, 586. @3,578 |............ 
Coal tar...................... eee gallons.. 265, 556 d 13,177 loción ios 
Gas, illuminating............... cubic feet.. 190, 765, 514 b 255, 540 |............ 
: CAS CO miradas short tons.. 14, 095 b 74, 863 |............ 
v c" cc mite past tree eed raat 

Mineral waters................... gallons sold.. 813, 050 197, 350 
A lesa OI E E oes Ta ae wan Main Meee pd 838,371 |............ 
Other products. coria A reote ve aaa na 491,025 |............ 
TOU A coal seines ace ts Rue €— 2, 028, 638 |............ 


a Includes Maine. 

b Includes Vermont. 

c Estimated. 

d Includes in 1905: Mica, pottery, and whetstones. Includes In 1906: Pottery, precious stones, whet- 
Btones. i 


NEW JERSEY. 


Cement, Portland..................... barrels.. 3, 654, 777 $2,775,768 | 3,423,648 | $4, 445, 364 
A sows A Dd Mu Es short tons.. 440, 645 616, 459 470, 174 680, 999 
Clay DEOQUCUS A A eee dal edu s dh 16, 609, 525 |............ 17, 362, 268 
Coal products: 

Ammonium sulphate............. pounds.. 1, 165, 550 96,752 susi: 

Coal taf. A ert des et ones allons.. 2, 774, 725 84,243 |............ a 2. 651, 728 

Gas, illuminating............... cubic feet..| 1, 483, 032, 012 1, 585, 683 |............ I 

Gas COR EE short tons.. 191, 824 043,984 |............. 
Glass BANG 35 irure caer hh Rx e do.... 65, 673 54, 005 102, 658 83, 031 
Iron OFC os ruv e esses p Rr EE long tons.. 526, 271 1, 209, 374 542, 518 1, 570,578 
LYON; DIE ceo ruv drea Odds do.... 311,039 | 25,150,000 ,390 | a 7,542, 
A A wees eme short tons.. 40, 659 168, 775 42,714 187,978 
DID cdas at in ala o.. 38, 026 d 16, 494 19, 104 , 341 
Mineral waters................... gullons sold.. 394, 060 45, 397 585,215 237,137 
Sand and gravel................... short tons.. 1, 236, 870 749,344 | 1,516,804 875, 284 
DIAG O es op oask ecw las eee A AAA eases need 
BUONO os cede ooa A A lense ccr M Sed 
(A A A seve uek 
Other prod o A A A A 

OUR A A awed new ea dd Oa 


a Estimated. 

b Includes Virginia. 

c Included under Miscellaneous. 

d Includes in 1905: Slag cement, coke, metallic paint, pigmegts oran pyrite, sand-lime 
brick, tale. Includes in 1906: Slag cement, coke, lithophone, quartz (flint), sand-lime brick, talc and 
soapstone, white lead. 


NEW MEXICO. 


Clay Prod Uan li ai $152, 509 
COR Le eek ern short tons.. 9,93 2, 638, 986 
CORA a dia do.... 442, 712 
Gas, illuminating............... cubic feet... cosi bas ee eru P 
88 CORO... aisi see ce EE n o short tons..|................. E 
COPDOR A eene er cute ceil ak pounds.. 1, 370, 270 
Gold (mines report)........fine ounces (troy).. 293, 019 
A E E T short tons.. 72, 900 
DH esses A ea Te 9,975 
Mineral waters.................. gallons sold.. 17, 700 
Precious: Stones us vo see A esas une tees ol A dos aa 16, 000 
Sand and gravel................... short LOHN. AMA ert ut asus aoi itd 1,500 
Silver (mines report)....... fine ounces (troy).. 329, 055 
A ce sies cubic itus dau cr auae oases ced E d 168, 567 
FAL TC SPORE A M NE wate A short tons. .|................. 
Other Produce sick oct "-———— ——— 
TOURS sce sata raise nt ee dete et beni eats aoe bte sie 


4 Included under Nevada. 

b Included under Miscellaneous. 

¢ Includes in 1905: Gypsum, iron ores, mica, and salt. Includes in 1906: Clay, gypsum, iron ores, mica, 
salt, tungsten. 
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NEW YORK. 
1905. 1906. 
Product. ee lA AA 
Quantity. | Value. Quantity. Value. 
Cement, natural...................... barrels 1, 926, 837 $1,332,809 | 1,515,866 | $1,055, 785 
Portland. ..... dose rr ree en do.... 2,111, 411 2,044,253 | 2,414,362 | 2,725,144 
ClAy s uoo uova Cun MEE S short tons.. 8,056 18, 161 6, 864 
Clay; products... cs Sowa cel A ex NOE ERO CWR ES 14,486,347 |............ 13, 876, 607 
Coal products: 
Ammonium sulphate............. pounds.. 2,787,317 171,946 uo 
Coal tar. secs es ie endo ce allons.. 7,349, 569 89,866 |............ 27. 465,935 
Gas, illuminating............... cubic fcet..| — 5,004,607, 394 5,090,057 |............ ! TTA 
Gas coke....................... short tons.. 423, 167 1,335,345 |............ 
Feldspar....................... sees ens dose cider toc A ances | (c) 
Flint S 2 e cosa ses OS dO..cuvilerita ENS. D (2 NN er (€) 
(GUISA Desicn crias irc do.... 3,165 | 3,115 1,500 1, 200 
OY DSUs coe de Fe hes US A eu 771, 138 |............ 749, 896 
NN ... 2.0... eee eee eee eee long tons.. 1, 139, 937 3,197,919 | 1,041,992 | 2, 635, 639 
BION, DIP ANH tsetse O eee O.... 198,068 | d 19,940,000 | 1,552,659 (d 31,022, 000 
NA es short tons.. 114,876 ,845 114, 620 519, 855 
Metallic paint and mortar colors........ do.... 7,159 76, 990 7,106 79, 060 
MIISCOOS dt La ea 25,915 AA 28, 848 
Mineral waters................... gallons sold. .' 5,619, 878 652,680 | 6,481,074 893, 476 
Natural: gas. bos Sern oi cock Rcx O EM LU E P= 623,251 ls pte cg aa eins 672, 795 
PetroleUMD.....o.oocooococonmommmmmm... barrels.. 1,117, 582 1,557,630 | 1,243, 517 1,995, 377 
A A Uer S EE long tons.. 11, 935 ,883 | 25, 616 76,516 
Ball... or ero eere Fee tard Rai ont barrels.. 8,359, 121 2, 167,931 | 8,978,630 2, 098, 686 
Sand and Wel A Gerad ect short tons.. 3, 587, 590 1,703,431 | 4,077, 985 1,371, 969 
Band-lime- DFICE oe eae a os oh Se al Seki Sade Ea da 123, 104 AA 191, 32) 
BAG ses. a soi 66,646 |............ 72, 360 
0 A A A 364,222 gi oe saw nats , 596, 053 
Tale, fibrous....................... short tons.. 56, 500 445, 000 61, 672 | 557, 
Other products.............. oa AA e 3,137,803 l............ ' €19,174, 650 
TO oa e eem 65, 056, 287 | duet er. | 92, 870, 905 


a Included under Connecticut. 

6 Included under North Carolina. 

e Includes in 1905: Aluminum, slag cement, coke, emery, abrasive garnet, graphite, infusorial earth, 
shale, and sienna. Includes in 1906: Aluminum, aiuminum salts, slag cement, coke, emery, feldspar, 
fuller’s earth, abrasive garnet, graphite, infusorial earth, litharge, orange mineral, quartz (flint), 
red lead, sandstone, shale, sienna, and white lead. 


4 Estimated. 
NORTH CAROLINA. 
a RP heehee cere ci ee snced short tons. . 5, 519 $21, 545 (a) (a) 
A O ade towne do.... 11, 095 86, 141 12,010 $90, 358 
A AAA II A Va Ec dio s 1,020,161 |............ 1, 182, 338 
COM PE rasa short tons..|................. A es weed c adis 
Coal NAR oi idee dust eewtskuns llons.. 74, 503 4/405 le sta iex ése 
Gas, illuminating............... cubic feet.. 58, 848, 230 86,011 |............ b 131, 580 
Gas coke. ...................... short tons.. 5, 373 29,253 li 
CODppet. i olicywe iae ae eR EPEE RGS JN A c) 582, 209 112, 366 
A A A A short tons.. 38, 368 30,659 |............ (e) 
Gold (mines report)...... fine ounces (troy)... 6, 080 125, 685 3, 973. 16 82, 131 
Iron AAA ee Y nha long tons.. 56, 282 13, 540 56, 057 75, 638 
EAMG ME short tons 1,792 7, 980 5, 596 41, 468 
ANC 2 ia Vu RECS 43e bd. basa bxxd tel oraque Gow seek BS 275 oa cadre cues 217, 696 
A O A e eve lve Wee De EE EN O E 
Mineral waters................... gailons sold 181, 000 33,744 156, 352 31, 413 
Monazite and zircon.................. pounds 1, 352, 418 f 163, 908 608, 375 125, 758 
Piu Fide WD M" EE , 
Sand-lime DICK. va eae ea ds V OPES ews wate ds 20. 10S iia 2 32, 975 
Silver (mines report) ...... fine ounces (troy) 20, 230 12,219 30, 769 20, 615 
LODS. cohol ea eic Tad core d Fo dedu d ond Mis Rp qu. 585, 561 |............ 812, 961 
Talc and soapstone................ short tons.. (a) (a) 4, 009 66, 729 
Other PrOQUCUS.. cri li cae e 158,941 |............ e33, 821 
Total Oi cies ecu ees 2, 486,063 |............ 3, 062, 847 


s Included under Georgia. 

b Estimated. 

cInciuded under Miscellaneous. 

d Includes New York. 

«Includes in 1905: Abrasive corundum and garnet, graphite, iron ores, sand and gravel, and talc. 
Includes in 1906: Barytes, graphite, quartz (flint), millstones, sand, and gravel. 

J Includes South Carolina and South Dakota. 
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NORTH DAKOTA. 


1905. 1906 
Product. E A aca Ere E eS 
| Quantity. | Value Quantity. | Value. 

Clay Products. ......... 0... cece ee eeceeeeeeees ae $232, 492 |............ | $269, 873 
Coa. en e uui cn Lu M LA ML LE E short torna 317, 542 | 424,778 305, 089 as 

a | EPS EEEE ER AT ni gis ee allons... A (9) xe uoa ale a) 

Gas, llluminating............... eubie feet. loc. ccc. cece wee | (Gj. Hie eats | (a) 

z TETTE short tons..'............600-- | (y: r.c ioa opas (a) 
SAE O A cU EA Gotha nb A ices tes elena 1:055 ascen 44 
Other DIOGUCES ose fas de tossed e rans scr estesa d VRAC oe IA REN b 10, 506 
Total: T A e 665, 480 |............ 731, 805 

| 


a Included under Utah. 


b includes in 1905: Cement, clay, and mineral waters. Includes in 1906: Natural cement, clay, and 
mineral waters. 


OHIO. 
| 
Bromine... .......... 2. eee ee cece ee ounds..|............. Tig (a) O ete ce (b) 
ent Fortlatid. i4 pool LES arrels.. 1,312,977 $1, 390, 481 1, 22,901 $1,700,918 
Sep Sines d uus ees aa a short tons 239, 718 217, 302 248, 995 251,301 
Clay A sy ieee eu wore a a aa decens 28,303,039 l............ 31,014,165 
VETRO UNO MUNDO short tons.. 25, 552,950 | — 20,480, 740 | 27,731,640 | 30,346, 580 
A HT do.... 271,130 970, 897 293, 994 1,013, 248 
eee sulphate. ............ pounds. i 1, 117,271 RR, 243 Newco vues 
Coal iros nociones gallons.. 8, 479, E 270,325 ^. ........--- ¡Los 594. 184 
Gas, iilumiating m PEN cubic feet.. 4,128, 777,7 3.290,02 Vis sesh ciues | os 
Gas “coke A UI MP E short tons.. 497, one | 1,440,382. io 
¡CTE 22... cee eee eee ...do.... 76, 460 | 19, 909 71,329 | 71,246 
Grindstones and pulpstones..................0) cee eee eee eee 644,415 [............ 644, 720 
TORO a Quran ni Kade pane Tiaa long tons.. 19, 989 26, 624 17, 384 29, 706 
pou, DIE a e to oe coU IE do.... 4,586, 110 | ¢75, 530, 000 5,327,133 c105, 244, 000 
Dime oi ene anea eine eeepb iEn short tons.. 327, 373 1,056, 721 pA ,972 1, os 133 
Metailic paint and mortar colors........ do.... 1, 559 20, 360 
Mineral WateT8...........o....... gallons sold.. 943,114 117,733 | 1, 700, 767 164,007 
NBUUTBL RA ria LER o 5,121,402 15... | 7, 145, 809 
Oilstones and whetstones. . 2.2.2... elec ee cece par rr rl 46, 042 
Petroleum.....................eeeeee barrels.. 16, i 660 17,054,877 | 14,787,763 16,997,000 
lg o: MORTEM long tons.. K, 044 32,770 4,732 ' 14, 439 
A NN barrels.. 2: 520. : 508 565,046 | 3,236,785 789, 237 
Sand and gravela.........ooo.oooo.. short tons.. 2, 205, 379 1,033,763 | 2,352,045 1, 183, 196 
AIN RA Fe i cence caaileoateses CA Raro e as 14,058 1............ l 10, 184 
SLONG SE A A E eee aede E aioe avy Ree wale 4,505,265 A | 4, 451, 683 
Other producta...........oooooooocccococcnooconss pep CL b 255, 736 [creo etre res b 2, 156, 132 
A A Nave dies tie ee pia 169, 203, 710 | arco. 209, 976, 930 


a Included under Michigan. . 

b Includes in 1905: Cement, gypsum, and oilstones. Includes in 1906: Aluminum salts, bromine, 
gypsum, litharge, natural cement, metallic paint and mortar colors, orange mineral, red lead, slag ce- 
ment, and white lead. 


c Estimated. 
OKLAIIOMA. , E 
Clay o AAA OEC eS a a A $222,064 |............ $241,111 
Coal products: 
Coal TUE ov oc ser res allons. des ec ds otras (y — AS (a) 
Gas, illuminating............... cubic feet... l......ooooo.ooo.... (8.. O aia (a) 
QasCOke..........oooooooomoo... short tons... |................. (8) e Uo oocopesue IN (2) 
Deua okies aids pas ce CA ne ede ei Dx US do.... 400 4, 000 120 1, 500 
Natural. PAR. Cove cd col eee ost de dou (0). O EEEE 259, 862 
Petroleum. iiis cie to YES ERES RE barrels..l................. (b) 21,718,648 ; ¢ 9,615, 198 
A arent anata do.... (a) (a) 9, 893 | 4, 965 
BtONO oc sou o s ra VI Eques xu tent asas aL sp LUE 195, 248 AA 186, 454 
Other producta... ssaka iunea e epeei aa nr Pets d e G d 202,023 |............ | 4377, 150 
2007 T Riba ach een A AE | 623,333 |............ ' 10, 686, 240 


@ Included under Indian Territory. 

b Included under Kansas. 

c Includes Indian Territory and Kansas. 

d Includes in 1905: Gypsum, mineral waters, salt, and sand and gravel. Includes in 1006: Gypsum, 
mineral waters, and sand and gravel. 
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OREGON. 
1905. 1906. 
Product. A A LM A AAA A D c A 
Quantity. | Value. Quantity.| Value. 

Clay products... ........0.0...-ce eee eeececeeeees ee re ee $380,575 |............ $506, 192 
üBl oan eyed ache Osis dodi des: short tons.. 109, 641 282, 495 79, 731 212, 338 

Cortar eh ert ew ed ald te rut allons.. 21, 452 2,149. lucia enun 
Gas, illuminating..............- cubic feet.. 18, 131, 200 39,6075 o eee cenis | a 55, 842 

Gas COKE Lh e es dd short tons.. 1,327 8,946 |............ 
cop Du tid re eee O pounds. loo... o... (5) 545, 859 105, 351 
Gold (mines report)....... fine ounces (troy).. 67,978. 23 1,405,235 | 66,123.79 1, 366, 900 
77 CROCO DONNE short tons..|................. CO)? AA uelis 
LUNG oan ees cet RES XR AEn a do.... 7,886 14, 745 3, 934 32, 388 
Mineral waters................... gallons sol 33, 085 8, 107 30, 850 12, 523 
Platinum.................. fine ounces (roy) TN ETE deca EN A ae anaie 
Quicksilver.. an de cs en flasks 43 1,677 3 109 
Sand and gravel................... short LODS. ona haw eae bie e 246, 250 107, 644 
Silver (mines report) .................. ounces 90, 636 5A, 744 79, 346 53, 162 
AAL ET E or ee ote ae he erg A A 95,159 |............ 92, 391 
A AA A s S AETERNE | c 86,470 |............ c 95, 566 
217 A IN | 2,441,973 |............ 2, 640, 406 


¢ Estimated. 

è Included under Miscellaneous. 

t Includes in 1905: Gypsum, nickel ore, pottery, and sand-lime brick. Includes in 1906: Clay, gypsum, 
nickel and cobalt, platinum, and pottery. 


PENNSYLVANIA. 
Cement: | | 
Natural. cio. a eels barrels.. 748, 057 $306,555 744, 403 | $560, 534 
Portland................-.--. sess. do....| 13,813,487 | 11,195,940 | 18,645,015 | 18, 598, 
E ee ANA oe aes short tons.. ,510 406,388 | 386,038 | 572,331 
t > PIOGUCUS. 4... E A aaa a a d edu e aa A 19, 124, 553 !............ | 21, 774,011 
oal: 
Anthracite............. seule. long tons.. 69, 339, 152 141, 879, 000 | 63,645,010 | 131,917, 694 
Bituminous ................... short tons.. 118, 413,637 | 113,390, 507 ,129, 293,206 | 130, 290, 651 
|o A O E do.... 20,573, 736 42, 253, 178 | 23, 060, 511 54, 184, 531 
Ammonium sulphate ............. pounds . 5, 880, 172 620,068 |............ 
Con Bixee E pups allons. . 14, 219, 781 319, 201 |............ | e 7,822,518 
Gas, illuminating............... cubic feet..| 3,910, 669, 305 2,268,505 |............ 108 
¡CEET aa nnonnnannnnaa short tons.. 1,374,815 3,903,634 |............ 
iji EMEN ta donc corde Er ts (a 18, 467 132, 230 
BUDE l5 cate d ectetur Rd al de i es Cs RANG EIC ole CE ur MO mM Tes" b 
Glass sand. ......LLl s sslllleeeeeses sees do.... 361, 829 482, 937 342, 967 510, 910 
LOW OPV PONE O long tons.. 808, 717 1, 060, 162 949, 429 1, 246, 267 
Iron, Deere tc ag hes E do.... 10, 579, 127 | c 177,090, 000 | 11, 247, 869 |¢225, 970, 000 
De a ee ts atc eed short tons.. 620, 018 1, 672, 267 24, 060 1, 857, 754 
Metallic paint and mortar colors........ do.... 8, 596 123, 570 11,021 136, 086 
ML A haut ad oe en et ae Lr or. D35. nonsense ose gs 2, 624 
Mineral waters................... gallons sold.. 1, 322, 594 194,113 | 1,506, 286 280, 054 
Dil. E oo ta es AA. Nc SENE nae 19, 197, 336 |............ 18, 558, 245 
AN Aan eT I ne short tons.. -7, 789 : 8, 597 79, 244 
Petroleum... ll oc eos RE ROS barrels. 10, 437, 195 14, 653, 278 | 10, 256, 16, 596, 943 
Sand and Gravel ERA AA short tons.. 3,666, 975 1,753,372 | 4,889, 908 1, 969, 901 
Sand-lime A lesser esee 3996 1 c e ne a 62, 921 
A MEM ta, ton E RED a | 3,491,905 |............ 3, 522, 149 
i MEER RR ROME A a a a ah an a ye A do 956,177 e ee 8, 804, 776 
A SNOFE tons..1......... css | E CEI 10, 000 
O A A A | 56,339,386 l............ b 11,952, 337 
Toll roo coetu EL NO | 569, 828, 673 |....... s. 657, 413, 780 


s Included under Maryland. 

è Includes in 1905: Aluminum, slag cement, abrasive garnet, graphite, pigments (unclassified), crys- 
talline quartz. salt, shale, sienna, talc, and zinc white. Includes in 1906: Aluminum, aluminum salts, 
bromine, slag cement, abrasive garnet, graphite, litharge, lithophone, orange mineral, crystalline quartz, 
sor (flint), red lead, salt, shale, sienna, talc, Venetian red, white lead, zinc white. 

stimated. 


-* 
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RHODE ISLAND. 


1905. 1906. 
Product. A e ee 
Quantity. Value. Quantity.| Value. 
Clay products....................... A A E (a) PR ree (5) 
Coal products: 
Ammonium sulphate............. pounds.. 262, 786 c$8,868 |............ 
Coal tar: 1. s e esae exsEN allons.. 710, 069; 20,400 |............ d $784, 210 
Gas, illuminating............... cubic feet... 490, 466, 400 548,633 |...........- | dai 
Gas COke..........ooooooooo.o... short tons.. 34, 868 135,018 |........ e 
rni mE AA e (b) (b) 
TANG A rx canet bte daa short tons.. 6, 461 42, 743 ,003 54,569 
Mineral waters................... gallons sold.. 210, 830 15. 469 220, 770 16, 161 
Meo M Cc TIR IPTE 556,664 |............ 623, 490 
Other Products o ss deen eco perio LEX II eed coser dev eas amare rd b 237,179 
Total cuoio rap OE Eden puse 1,327,795 |. see de | 1, 715,609 
a Included under Connecticut. 
b Includes in 1906: Clay products, graphite, and talc. 
c Includes Connecticut. 
d Estimated. 
e Included under Miscellaneous. 
SOUTH CAROLINA. 
ra PPP short tons.. 45, 595 $146, 790 44, 685 $175, 351 
AA A loeeeedseeeee ues. 749, 835 1............ , 
Coal producta: 
Coal Ar: co. 05s tage a allons.. 158, 361 Dy Olds AAA 
Gas, illuminating............... cubic feet.. 116, 931, 170 159, 709 |............ '} @ 228,817 
Gas COKG i codo short tons.. 11, 823 42,992 |............ 
Gold (mines report)...... fine ounces (troy).. 4,601 95, 111 3,819. 63 78, 959 
LMG A IN eis short tons.. 7,955 34, 440 7,134 34,719 
Mineral waters............. bate Boas gallons sold.. 58, 830 78,837 | 1,458, 494 348, 744 
A eerie chase ends pounds. oS danas ose cme ees (5) 148, 900 26, 802 
Phosphate rock..................... long tons.. 270, 225 878, 169 223,075 817,068 
Bilver (mines report) ...... fine ounces (troy).. 111 67 92 62 
A P vA URSI a LIENS POE E Ed ONU EIE ER 207,284 A 258, 308 
Other products.................- esses nenne MN dM €5,908 |............ 707 
O C EE : REVUE | 2,494,457 |........ se. | 2, 800, 108 
o Estimated. 
b Included under North Carolina. 
c Includes in 1905: Sand and gravel and sand-lime brick. 
SOUTII DAKOTA. 
Clay DFOTQUCLB a ooo ere ee ne eee uou dA owe are es $58,271 |............ $58, 175 
CONIC su ies 2524 uerb O ete caus veas s eter N (d). oe t den races unco amore el inb 
Gold (mines report) ....... fine ounces (troy).. 335, 116. 70 6, 989, 492 | 330,956. 06 6, 841, 469 
TOGO Ss eat certc recs veda sid eus short tons. .|................. 1 MN Nc EE 
TANG sheesh seh cae «RC. ve SERE aet do.... 4, 165 26, 308 3, 066 23, 930 
NACUEAL gas as bou La Me en quis ee aud icio ied aus 15, 200 lucas 15, 4UU 
Precious Stones: Loco sucer ee Ox A nee ea te dees on sanee rena 4, 000 
Pmi ice Gen ok escis ees short tons..|................. CO) re oe E E Bh ade ee ere Nb eet adita 
Silver (mines report)...... fine ounces (troy).. 182, 749 110, 381 150, 875 101,086 
OB ea adds A Ai 200,001 1:22. n 145, 966 
Other prodüctS eode cocci Sue box a onc das es vo XGA AUR E cod d 171,860 |............ d 319, 881 
Total. cus wis as Saca edu ÓN 7,571,573 |e sexe eus 7,909, 907 


a Included under North Carolina. 

b Included under Miscellaneous. 

¢ Included under Nebraska. 

4 Includes in 1905: Cement, clay, copper, gypsum, mica, mineral waters, pyrite, sand-lime brick, 
and tungsten. Includes in 1906: Portland cement, clay, gypsum, lithium minerals, mica, mineral 
waters, sand-lime brick, and tantalum. 


SUMMARY. 61 


Output and value, by States and Territories, of the mineral products of the United States 
i 1n the calendar years 1905 and 1906—Continued. 


TENNESSEE. 
1905. 1906. 
Product. SSS EE ee 
Quantity. Value. Quantity.| Value. 
BAFYUSS coc A O short tons 69,487 | - $15,325 5,247 $8,782 
"nec T EE tees o 67,531 94, 201 58, 938 104, 397 
Clay DrOdUCUS... ob ac eee eo A one dA Spr metas 1,493,279 | ........... 1, 620, 226 
Sted sald doce eee au eL Mice e ates short tons.. 5, 766, 690 6,577,881 | 6,259,275 7,667, 415 
A RD UE ee do.... , 092 1, 184, 442 483, 428 ,350, 
Ammonium sulphate............. pounds.. 91, 794 5 135 herrernes 
E aa edge tee d lons.. 721,411 29,663 |............l d 665.836 
Gas, illuminating............... cubic feet. . 430, 175, 200 434,718 |............ 4 
Gas coke....................... short tons.. 39, 159 135,790 |............ 
COPDO bocce Ooo eo Eua ia pounds..|................. (*) 17, 809, 442 3, 437,222 
KEIUOFSDAT.. asocio a short tons.. 260 ¡EN APA (5) 
Gold (mines report)....... fine ounces (troy).. 211 4, 362 234. 06 4,838 
Iron OFO8 AAA c dee ae long tons. . 734, 770 918, 850 370, 734 1,307, 433 
Iron. DIG cidade na ci cda batido do.. 372, 692 | d 5, 260, 000 426,874 | 47,251,000 
e situ d s Pc short tons. |... uou A 11 1,254 
Linie. ees ene uses en ee .do.. 75, 667 252, 908 83, 047 307, 165 
pris Ta y POMPE REM long tons.. 20 1 300 
Metallic peints and mortar colors. .short tons.. 5,035 36,380 |............ (e) 
Mineral waters................... gallons sold.. 1, 254,018 135, 861 411, 698 58, 471 
Natural PRA uoo oio stood ou edid OMEN LLUL aot E A ereesxswe: 300 
A AA le cessed ess barrels. .|................. E MEN A c 
Phosphate rock..................... long tons. . 482, 859 1, 633, 389 547,677 2,147,991 
Sand and are vel Velo cate ease toes short tons.. 414, 478 157, 594 632, 006 259, 063 
Silver (End ed iia e (tea E (b [|..... Ga e m 
ver nes report)...... ne ounces (tro 95, 522 57,695 ,931 , 
Sta ce EU vc ME | 992,565 ....... n.. 1,131. 909 
Ale NR ORARE short tons. .|................. (>) 124 15, 
Other DFOdUCTA: eoo nd A AA A rapa PREFERRED e 67,210 
TOUR] zoo a a a aas oc os ote ene 19, 441,859 |............ 21, 444, 570 


@ Includes small production from Kentucky. 
3 Included under Miscellaneous. 


€ Included under Kentucky. 
d Estimated. 
e Includes in 1906: Metallic paint and mortar colors, sand-lime brick, and Venetian red. 
TEXAS. 
Asphalt ML O | E Sea ERE aac aes cu eue 24, 900 $306, 750 
CIAS-DFOQUODB AAA A sess ew ei umet $1,718,945 |............ 1, 969, 598 
QUAM o eoe oos aieea e aeae ie Short tons.. 1, 200, 684 1,968,558 | 1,312,873 2,178, 901 
Ae a ints Screed dci edu we es ons.. 236, 341 15,140 |............ 
Gas, illuminating............... cubic feet 166, 917, 672 253,566 |............ a 355, 560 
ll). A short tons k 54,531 |...........- 
o as A haben s 51,377 9, 916 
(mines report)....... fine ounces (troy).. 12 248 b 77 1, 
Iron OTS sos odo case aio eee long tons. .|................. e) 36, 660 36, 660 
Me Pig. ioi ouo oor Sees has DR RS dO. A SN (¢) 
mr short tons. ./................. d) vM eee ee 
O A eeu e dace DE 31, 984 142, 470 41,183 192, 527 
Mineral waters................... gallons sold 1, 526, 970 144,421 | 1,045,315 122, 085 
PGE RY st MEINEN E AO nw ne es | ene e 150, 695 
A ey barrels 28, 136, 189 7,552,262 | 12,567, 897 6, 565, 578 
Quickailver............................. flasks. ; 173, 362 ; 178, 829 
EEE E ate Lou cae i. S barrels 444, 832 142, 993 360, 733 170, 559 
Sand and gravel................... short tons 363, 085 146, 462 314.110 159, 367 
Silver (mines report) ...... fine ounces (troy) ,906 234, 054 301,772 202,187 
Sut mise CIA RUN E UN ENDE NA £221 22L [os 518, 719 
DADE ood ore nici aa homens a short tons. A eoe RAE Eh uncles 8 976 
Other o A daneshtenilerkóSere«sWmereess €778,013 |............ c 1, 630, 538 
pi. 42 A O II eke deena ns 13,752,346 |............ 14, 751,037 
« Estimated. 
è From smelter reports. 


¢ Includes in 1905: Cement, clay, gypsum, iron ores, natural gas, and sand-lime brick. Includes 
in 1906: Natural cement, Portland cement, clay, gypsum, pig iron, and sand-lime brick. 

4 Included under Miscellaneous. 

* Inctudes Alabama and Louisiana. 
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UTAH. 
1905. 1906. 
Product. SS a Se 
Quantity. Value. Quantity.| Value. 
| 
A —— — short tons.. 11, 421 $92, 540 12, 947 $159, 960 
[0175 ASSERERE GO sete edn dy oat eae oe raves ipis 4,713 11, 416 
Clay DIOGUCUS dm "rr 544,578 |............ 634, 444 
COB) o oo o ii d e odium as short tons.. 1, 332, 372 1,793,510 | 1,772,551 2, 408, 381 
AA DEL M E DI a eS A A NES A PEA (^) 
COB taf... ie a ERR EY gallons.. 85, 458 c6,830 |............ 
Gas, illuminating............... cubic feet.. 108, 204, 812 e 166,705 |............ | d 128, 103 
Gas coke....................... short tons.. 7,642 €42 093 E hot canta 
at a A Meee edie ete tes pounds.. 58, 153, 393 9,013,776 | 50,329,119 9,713,520 
Gold (mines report)....... fine ounces (troy).. 248, 692 5, 140, 920 | 252, 439. 42 5, 218, 386 
Lead c ona ole oo bbs short tons.. 42,746 4, 160, 870) 56, 260 6, 413.640 
DUO citas oe end se bee sk ad seca do.... 12, 765 69, 089 17, 461 86, 518 
Manganese ores .................... long CONS AAA mee s anh ceee eed 800 0, 
Precious A A A A atta da d 2, 500 
Quicksilver. eet ENS Rus flasks.. 1.050 42, 000 1.164 48, 888 
A EA E T, barrels.. 177, 342 135, 465 262, 212 160, 635 
Silver (mines report) ...... fine ounces (troy).. 11,036, 471 6, 666, 028 | 11,550, 634 7,738, 925 
A A whistle edat O i uud EE 290,728 |............ 292, 745 
BülpBüt st es A tee 3 EMO ot NS (b) 
Uranium and vanadium........... short tons..|................- AAA e amend 
A es ote ime dala otek Caine ^ PIS, AS O ,) 2, 449 298. 778 
Other producta: co. ott oaccte Moe Ee Sad HA |e eee seats wore ieius b 281,837 docs ve b 1,832, 652 
TOLSL. A A tae eer ee ee 28, 447,799 |............ 34, 998, 856 


a Included under Colorado. 

b Includes in 1905: Cement, gypsum. iron ores, pottery. und sand and gravel. Includes in 1906: 
Antimony, Portland cement, coke, gypsum,iron ores, mineral waters, sand and gravcl, and sulphur. 

€ Includes Idaho, North Dakota, and Wyoming. 

d Estimated. 

e Included under Louisiana. 

f Included under Miscellaneous. 


VERMONT. 
Clay MC EE short tons. | — — Ho (a) 5, 392 $37,325 
Clay products. cin al al ao deta mate $112,967 1. ceres 112, 368 
Coal products: 
OBL ta oco ieron ei hee ee eee NAAA (D. (è) 
Gas, illuminating............... cubic feet. .|......... ssl (0. .diissskce Sex (b) 
Gas coke....................... short to1is..|...... 2o cco sese (5^ Jules (5) 
gl AA ese y DeRTIA DAP re o A (¢) 11, 694 2, 257 
Lime. oii A A short tons.. 39. 620 188, 921 32, 755 167, 393 
Mineral waters................... gallons sold.. 73, 000 20, 550 77,500 22, 150 
Sand and gravel................... short tons.. 86, 527 10, 535 81, 587 11, 612 
Silver (mines report)...... fine ounces (troy)..1........ ........ eee ee eee eee 1,323 886 
rto cM A A ees — 1,:302:041 12er es 1, 441, 330 
[pts NEN ERE EE Nile Cae 6, 003, 765 |............ 7, 526, 466 
Talc and soapstone................ short tons. .|................. (a) 10, 413 101, 057 
Other producti. ice seek A eas RE E EA ye dee eed @118, 555 A a 29, 660 
A eee a RE e bares | 8,797,894 l............ | 9, 452, 504 


a Includes in 1905: Clay, ocher, talc, and whetstones. Includes in 1906: Metallic paint, ocher, whet- 
stones. 

b Included under New Hampshire. 

¢ Included under Miscellaneous. 
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Output and value, by States and Territories, of the mineral products of the United States 
tn the calendar years 1905 and 1906—Continued. 


VIRGINIA. 
1905. 1906. 
Product. SS a ee 
| Quantity. | Value. Quantity. | Value. 
————— —E —  — ———— —M ey pe  ——Ü 
APENE. A AA pounds..|................. o A AA a eee 
Bary eM short tons. 6, 468 $27, 838 11,775 $45, 336 
COBY m e da A A O 2, 903 24, 354 
Clay Prod A ate ee eee a 1,994,578 |............ 1, 966, 078 
A A deu ee ps short tons.. 4,275,271 3,777,325 | 4,254, 879 4, 183, 991 
qu) C MMC II ES do.... 1, 499, 481 2, 869, 452 1,577,659 3,611, 659 
Ammonium sulphate............. pounds. .]................. Lo MEM TOP m 
Coal Tap ss MEET allons. . 691, 530 21:159 | s oe Seay | 
Gas, illuminating............... cubic feet.. 420, 420, 478 485, 368 |............ c 685, 738 
T sees sseee- short tons.. 32, 422 116,879 |............ | , 
COPPER ai a aaa pounds. iia (d). 1. trees 
Gold (mines report) ....... fine ounces (troy).. 241 4, 982 717.50 14, 832 
es cover Lob PLI Mes long tons. .|................. (d) 828, 081 1, 579, 817 
Iron. pig xac e ote coh UICE aet cakes do.... 510, 210 € 7, 540, 000 483,525 | c8,591,000 
PIT MC oec short tons. .|................. O OA a a aS 
Limen ge ide eae O a ER O.... 114, 221 , 434 104, 486 382, 083 
Manganese ores..................... long tons.. 3, 947 35, 209 6, 028 71,522 
Malo ocesssads e Sew e deer aaa dins short tons. .|................. (6) t7 Meseceniesan e S EPUDAeUES 
A voe CX n or RO ax eie lw exis A aS 8, 186 Noes ote eee 15,611 
Mineral waters................... gallons sold. 2, 340, 287 549, 102 | 1,997,207 418, 908 
a REA AA A AA 
A Raw EE EES long tons.. 123, 183 : 426, 008 128, 794 431,388 
Sand and gravel................... short tons.. 351, 115 154, 580 335, 178 121,951 
Silver (mines report) ...... fine ounces (troy).. 177 107 250 168 
SIMO A A ac cred Oe ache Ga O EAE 146, 786 |............ 172, 857 
0 A "dr TIN 667,050 |............ 606, 343 
Talc and soapstone...............- short tons. .|................. (d) 23, 624 590, 800 
ar PE Rp A E E E QU oo dices IS 139. 446 
Uther prOQUC ts. «oisi edi cesa ec teo Eheu E | d 2,530,950 1............ d 990, 432 
Total pede tenia Ei A OA OAE N E | 21, 751, 986 | en aet 24, 650,814 


e Included under Miscellaneous. 

b Included under West Virginia. 

c Estimated. 

d Includes in 1905: Asbestos, cement, gypsum, iron ores, metallic paint, ocher, pottery, salt, sand- 
lime brick, talc, and titanium. Includes in 1906: Asbestos, natural cement, Portland cement, gyp- 
sum, mica, ocher, pot , quartz (flint), salt, sand-lime brick, titanium. 

«Included under New Jersey. 


WASHINGTON. 
nir.) POP ne r Aae a pounds..|................. d) — c. ipte epus | REN 
Clay Broducta. 22. .icco ren oes dane e pIe V |bocrsiqu ee re DEI $1,175,032 |............ | $1, 499, 884 
UT m mene A E short tons. 2, 864, 926 5,141,258 | 3,276,184 | 5,908,434 
COME ouo oan ke eins do.... 53, 137 251, 717 45, 642 226, 977 
Ammonium sulphate ............. pounds..|................. O A En 
COREE ic ote ee rane connie baer lions. . 465, 380 32, 268 (oc. cke cae 
Gas, illuminating..............- cubic feet. . 359, 180, 276 459, 103 |............ | c 660, 443 
Gas coke....................... short tons.. 28, 006 032 A 
nar E E S oda unds 223, 328 34, 616 290, 823 56, 129 
Gold (mines report) ....... fine ounces (troy).. 19, 595. 63 405,078 | 10,722.22 221, 648 
i, TREE I short tons.. 53 , 035 5, 244 
TN o oda dado tae do. 27, 935 160, 985 59, 094 347, 924 
Mineral waters................... gallons sold 30, 000 10, 101 39, 500 10, $00 
Sand and gravel................... short tons..|. 2.5 Ro rera hence as 293,571 144, 725 
Bilver (mines report) ...... fine ounces (troy).. 125, 376 75, 727 45, 878 30, 7: 
2 ne SHAKE QUU AGREE UNAM AR 919, 110 |............ 738, 652 
OE Pe oa epica eq c pe LL short tons. .|................. astute b S E 7 854 
Mher producta... ceke raeas eiea E er eg A 483,691 
EA PS IA ———Ó—á 
A hie O MUT | 8, 790, 544 | TERTE. | 9,936, 143 
TR AAN 
* Included under Miscellaneous. 
b Included under Colorado. 
© Estimated. 


Includes in 1905: Sand and : 
: gravel, sand-lime brick, and talc. Includes in 1906: Antimony, arsenic, 
cay, marble, molybdenum, platinum, tungsten. : 


21650—m rR 1906——5 
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Output and value, by States and Territories, of the mineral products of the United States 
in the calendar years 1905 and 1906—Continued. 


WEST VIRGINIA. 


1905. 
Product. 
Quantity. Value. 
Brominé.. out AeRREEN dee eee pounds... cuoi eiu (a) 
Ur sc "TTE short tons.. 81, 880 $52, 640 
Cláy-DEFOdQUCLA Loose esc ves ev O da ee 2, 018, 795 
OBL eee ee db se och eee a dies short tons.. 37, 791, 580 32, 341, 790 
COK: cr oo Do... 3, 400, 593 6, 518, 205 
Ammonium sulphate............. pounds.. 1, 002, 058 c 86, 530 
COBRE talon RE REA gullons.. 1, 766, 066 50, 542 
Gas, illuminating............... cubic feet.. 129, 935, 260 102, 855 
Gas A now short tons.. 119, 369 415, 468 
Glass sand.....................eeeeeeee e do.... 155, 052 225, 734 
ic uii O A l 
Iron, DE... ooo ree AA long tons.. 208,179 | d 5,250,000 
Lie. 0:52 A RE EE short tons.. 104, 156 255, 337 
Mineral waters................... gallons sold.. 90, 728 50, 063 
Natural gas... sl SU see eyes 10, 075, 804 
Petroletum esu cua e ex barrels.. 11, 578, 110 16, 132, 631 
I| PE do.... 202, 151 74, 
Sand and gravel................... short tons.. 135, 049 86, 161 
100 MH TIPO RN DES 842, 627 
FIDEOS cds seh cates PRI Dau a cg short tons8..l................. (¢) 
Other products A bn ve caos eee areis | b 122, 131 
E 
OUR Satire ase Abed se edere ute e ate Ny cista reete aU | 74,731,376 


a Included under Michigan. 


b Includes in 1905: Cement, grindstones, and iron ores. 


consonoonao noc oo 


1906. 
Quantity. Value. 
EROR POS (b) 
ae 2 ~~ 312 
"43,990,350 | 41,051,939 
3,713,514 | 8,192,956 
die d 720, 934 
"158,093. 227, 225 
21, 304 
304,534 | 46,447,000 
98, 447 257, 333 
122, 880 57, 460 
ene bd 13,735, 343 
10,120,935 | 16, 170, 293 
200, 055 57, 584 
238, 765 113, 149 
ado de 741,971 
e EAS b 80, 408 
ASES 90, 694, 588 


Includes in 1906: Bromine, Portland cement, 


iron ores. 
c Includes Virginia. 
d Estimated. 
e Included under Miscellaneous. 
WISCONSIN. 
Cement, natural...................... barrels.. 139, 128 $63,737 |... leere (a) 
Clay Products caos io ola 1,352,115 ]...........: $1,227,342 
Coal products: 
Ammonium sulphate............. pounds.. 1, 727, 733 121, 464 |............ 
Coal tär uod riori ri eh REST gallons.. 1,905, 217 94.305 |... 0.000000- b 3.352. 287 
Ges, iluminating............... cubic feet..| 2,126,338, 477 1,579,659 |............ disci: 
Gas COKE. coe et er eR RR short tons.. 293, 759 1,252,106 erectus 
o A RO Rer I EE long tons.. 859, 283 1, 718, 890 848, 133 2,033,217 
Iron. DIG ero eI ar Se DITE xod nr. Wen EN EE 65,510,000 |............ (a) 
¡E A see short tons. J.. e) 1,753 199, 842 
PANG soe hee acest wkd ted cuca abe 0... 214, 872 6, 071 225, 633 768, 808 
Mineral waters................... gallons sold.. 6, 6:6, 834 1,454,715 | 8,252,718 2, 422, 604 
Sand and gravel................... short tons.. 181, 946 96, 2: 301, 610 171, 474 
Band-lime AMA A A A na Suas as 36, 850 
AA A A A AA AA 1,791,447 |............ 1,871,945 
VAG pce EE EE ate oa atte short tons. .|................. (¢) 11, 057 1,348, 954 
Other DFOGUCta. o. ooo Co ao ln a 1,013,814 |............ a 8, 371,362 
dici "c mE 16,804, 611 |............ 21,805,775 


a Includes in 1905: Cement, clay, coke, graphite, metallic paint, crystalline quartz, sand-lime brick. 
Includes in 1906: Natural cement, clay, coke, graphite, metallie paint and mortar colors, pig iron, 


Sry talline quartz, zinc white. 
Estimated. 
e Included under Miscellaneous, 
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Output and value, by States and Territories, of the mineral products of the United States 
an the calendar years 1905 and 1906—Continued. 


WYOMING. 
1905. | 1906. 
Product. eS E SS 
Quantity. Value. | Quantity. Value. 
Clay aie A LO newer caees short COH. | esse cece sete opt IDR ey | 719 $3, 986 
Clay PEOG EA A 4 [swa eee Success $34,556 ............ 74, 321 

A T L haha short tons 5, 602, 021 7,336,951 | 6,133,994 8,013, 528 

Cono rad EAlIOHS. | ci NA (a) 

Gas, illuminating............... cubic feet ..1................. (0) —dox esce: (4) 

Gas COKE. MEM short tons. .|................. A oto (9) 
copper A E OS pounds.. 2, 530, 531 392, 232 106, 177 20, 492 
Gold (mines report)....... fine ounces (troy).. 1, 293. 81 26, 745 315. 46 6, 521 
A A esneagendocen aha 1,560 [ena daa (*) 
Lime A A ee aeaa short tons 262 3,099 396 4,265 
Petroleo naci barrels 8, 454 51,545 c 7,000 49, 000 
Precious AA A oe ee lean he wknd eae ae edie gia RA 1, 
Silver (mines report)...... fine ounces (troy) 3, 655 2, 208 136 91 

(uo MN ios A A wees eo EN 59,4831 eee ee 80, 098 
Other products AAA dees es eee kG kine epis b 678, 875 |............ b 810, 547 
A. DIO 8, 657, 202 | FER 9, 063, 849 


e Included under Utah. 
è Includes in 1905: Asbestos, clay, coke, grindstones, iron ores, mineral waters, natural gas, and 


sand and gravel. Includes in 1906: Asbestos, coke, grindstones, gypsum, iron ores, mineral waters, 
sand and gravel, and sulphur. 


c Estimated. 
MISCELLANEOUS PRODUCTS. 
| 
METALLIC. | | 
ANUIMODY A A duse kde | $705,787 AA n eruere 
E E E AS 2,345,919 |............ NORMEN 
lron. Dig ccc ue A A cete uM rd redi 8, 460, 000 AM A 
A PEENE E O E E E E um 9,890,640 |............ $280, 212 
A ER n ECCE TE 2, B92 534 A PP TRO 
A O RR RN ce ee ees | 24,294,880 |............ | 280,212 
NONMETALLIC. 
Alum and aluminum sulphate, arsenic .........]................. L 0985, A bee Lever 
Fuller's ORTA osos re eue oes ue ssec iub bid cse 214,407 A c 
Gas, coke, tar, ammonia, graphite, oilstones, 
and mineral Water8..............oooocoorcncolocconcnnnrno.o.. 39,163 |............ 36, 996 
Precious A ie Re cu cm Re cale e usua ser as 326,350 |........... eurer 
Salt and sand and gravel.......................]................. ¿NA ies eed peccet 
Sand-lime brick and 8tone.................... 0/000. eee ee ee eee rne RIA A 
MU A A rie ne Dow» easee DE dx 15,838,649 |. .........ooloccoonooo... 
Other lead A O O pO 5,564, 230 «saec Eo 
Total. -ossos A A cete een 24.061,202 |............ 36, 996 


IRON ORES, PIG IRON, AND STEEL. 


By Epwin C. EcKEL. 
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In connection with the data on the United States iron-ore indus- 
try during 1906 it seems desirable to present a brief summary of the 
bonepo facts relative to the American pig-iron and steel industries 

uring the same period. Unlike the iron-ore statistics, which are 
collected directly by the United States Geological Survey, the 
pig-iron and steel statistics are collected by a private agency, the 
American Iron and Steel Association. on n the courtesy of that 
association and of its secretary, Mr. James M. Swank, these statis- 
tics are available for the present publication. They have been 
rearranged slightly from the form in which they are given in the ` 
reports of the association. For any comments on these statistics, 
however, the present writer is solely responsible. 


INTRODUCTION. 


The year 1906 witnessed a steady growth in production in all 
branches of the iron industry, from ore to finished products, pre- 
vious records being broken in production of ore, pig iron, and steel. 
Coincident with increase in production came increase in prices, 
which rose steadily from the beginning to the end of the year, with 
the exception of a slight depression in June. These movements in 
output and price must be regarded as continuations of the growth 
shown during 1905, and their relations to the past history of the 
iron industry can be best noted on comparison of the records of the 


industry for & number of years preceding. 
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This recent remarkable growth in the American iron industry is 
strikingly brought out in fig. 1, which shows graphically the 
annual production of iron ores, pig iron, and Ef for the years 
1870 to 1906, inclusive. The figures on which this diagram are 
based are official, those for iron-ore production being collected 
directly by the United States Geological Survey, while those for pig 
iron and steel are collected by the American Pon and Steel Asso- 
ciation. The curves bring out clearly the great falling off in pro- 
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Fic. 1.—Curve showing the American production of iron ore, pig iron, and steel, 1870-1906. 


n in 1904 and the equally sharp upward movement of 1905 
and 1906. 

The chief factors in keeping prices down to a reasonable level 
have been, curiously ouen afe great iron and steel producing cor- 
poron Their attitude in this matter is not, of course, dictated 

y altruistic motives, but it affords a refreshing contrast to the 
method of procedure which a few years ago would have been con- 
sidered to p the immediate consequence of the consolidation of 
interests in any industry. Realizing that steady sales at reasonably 
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high profits are in the end better than a runaway market with its 
consequent great fluctuations in both prices and sales, all efforts 
have been made to steady the iron market so far as is possible, and 
until within a very recent period this policy was markedly successful. 
Toward the very close of the year, however, prices in several lines 
rose more sharply than is generally considered advisable, and it is 
doubtful as to how far control would be possible in 1907 in case 

nerally prosperous business conditions should maintain a high 
demand for iron and steel products. It is known, moreover, that 
heavy increases in production will be possible during the latter half 
of 1907 and in 1908, and the probabilities are therefore in favor of 
lower rather than of higher prices in the near future. 


IRON-ORE PRODUCTION OF THE UNITED STATES. 


PRODUCTION, BY STATES. 


The iron-ore production of the United States in 1906 amounted to 
47,749,728 long tons, valued at $100,597,106. As compared with 
1905, the most productive previous year, this was an increase of 
12.28 per cent in tonnage and of 33.83 per cent in value. The pro- 
duction for 1905 and 1906, by States, is given in the following table: 


Quantity and value of iron ore produced in the United States, 1905 and 1906, by States. 


Percentage of 
1905. 1906. pid EATA increase or de- 
uo) * | crease in 1906. 
State. 
Quantity, Quantity, Quantity, ete 
inlong | Value. | in long Value. in long Value. PS Value. 
tons. tons. tons. tons 
! | 
Alabama............ 3, 782, 831/$4, 257, 155, 3,995,008 $5,123, 530 --- 212, 267 + $866,384+ 5. ds 20.35 
Arkansas and Texas. 27,068 39,510| 436, 660; 36, 660 + 8, 902 — 2,850+ 32.50— 7.21 
Colorado...........- b133,471| 398,700 14,078 22, 525 — 119,393 — 376,175 — 89.45 — 94.35 
Connecticut and Mas- | | 
sachusetts......... 25, 931 77,278 31,343 94, 129 + 5, 412 + 16,851 + 20.87 + 21.81 
Georgia............. 200,842, 290,561 411,230 734,780 + 210,388 + 438,219 + 104.75 +147.77 
Kentucky, Mary- 
land, and West 
Virginia........... 44, 969) 59, 766 46, 940 58, 175 + 1,971 — 1,591 + 4.38— 2.66 
Michigan........... - 110, 885, 902 23, 367, 233,11, 822, 874) 31,145,087, + 936,972 4+ 7,777,854+ 8.61 + 33.29 
Minnesota........... 21, 735, 182 35, 895, 001,25, 364,077) 251, 799, 256; 4- 3, 625, 895 --15,904,255;-- 16.70 -- 44.31 
Missouri............. €113,112; 162,028 80, 910; 158, 109 — — 32,202 — 3,919 — 28.47 — 2.42 
Montana, Nevada, | | 
New Mexico, Utah, 
and Wyoming..... 690, 631| 1,090,585; 792,190: 946,551 + 101,559 —  144,0344+ 14.71/— 13.21 
New Jersey.......... 526, 271| 1,269, 374 542,518) 1,570,578; 16, 247 + 301, 204 + 3.09;+ 23.73 
New York........... 1,139,937| 3,197,919; 1,041,992, 2,635,039|— .— 97,945. — 562,280—  B8.59,— 17.58 
North Carolina...... 96, 282 13, 540 56, 057 75, 638| — 225 + 2,008 — .40+ 2.85 
ODO und ars 19, 989 26, 624 17, 384 29, 706| — 2,605 + 3,082,— 13.03 + 11.58 
Pennsylvania ....... ' 808, 717} 1,060,162, 949,429) 1,246, 26714 140,712+  186,105/4+ 17.40+ 17.55 
Tennessee........... 734,770; — 918,850, 70,734; 1,307,433-- 135,984 + 388,553 + 18.50 + 42.29 
Virginia............. 740,345| 1,256,428, $28,081) 1,579,817 +  87,7364+  323.3804- 11.854 25.74 
Wisconsin........... 859, 283| 1,718,890; 848,133, 2,033,217,—  11,150+ 314,327; — 1.3014 18.29 
Total.......... 42, 526, 133 75, 165, eot 749, dii ou 597, 106) + 5, 223, ed 25, 431,502 + 12.28 -- 33. 


a Production of Texas alone. 
d Includes the manganiferous and silver manganiferous iron ores. 
c Includes a small production from Iowa. 


RANK OF STATES AS ORE PRODUCERS. 


In the following two tables the various iron-ore producing States 
are arranged in rank according to their production in 1905 and 1906, 
respectively. On comparison of the tables it will be seen that no 
material change in this respect has taken place among the leading 
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States. A decrease during 1906 in the production of Wisconsin, 
which ranked fifth in 1905, coincident with a rather marked increase 
in the output of Pennsylvania and Tennessee, has permitted Penn- 
sylvania to assume fifth place and Tennessee sixth. Virginia also is 
passed by Tennessee. Georgia: though making no gain in rank, 
reports a production during 1906 double the output of 1905. 


Rank of tron-ore producing States in 1905 and 1906, with quantity and value of product 


and percentage of each. 
1905. 
Production. | Value. 
Percent- 
State. Quantity, : State. Percent- 
in lo age pda E Amount. [age of to- 
tons duction. | œ | 
1 | Minnesota............. 21, 735, 182 51.11 | 1 Minnesota............. sss 001 47.76 
2 | Michigan.............. 10, 885, 902 25.60 | 2 | Michigan.............. 23, 367, 233 31.09 
3 | Alabama.............. 3, 782, 831 8.90 | 3| Alabama..............' 4,257,155 5.66 
4 New York............. 1.139, 937 | 2.68 || 4| New York............. | 3,197,919 4.25 
5, Wisconsin............. 859, 283 2.02 5 | Wisconsin............. | 1,718, 890 2.29 
6 | Pennsylvania......... ! — 808,717 1.90 | 6 | New Jersey............ ! 1,260, 374 1.69 
7 Virginia oasis 740, 345 1.74 || 7 | Virginia............... | 1,256, 428 1.67 
8 | Tennessee............. 734,770 1.73 8 | Montana, Nevada, 
9 | Montana, Nevada, New Mexico, Utah, 
New Mexico, Utah, and Wyoming....... 1,090, 585 1.45 
and Wyoming....... 600, 631 1.62 | 9 | Pennsylvania......... ! 1,060, 162 1.41 
10 | New Jersey............ §26, 271 1.24 || 10 | Tennessee............. 918, 850 1.22 
11 | Georgla............... 200, 842 .47 | 11 | Colorado. ............. 398,700 -53 
12 | Colorado.............. 133, 471 31 | 12 | Georgla............... 296, 561 .39 
13 |! Missourl............... a 113, 112 | 13 Missouri............... 162, 028 .22 
14 , North Carolina........ 56, 282 13 | 14 | Connecticut and Mas- 
15 Kentucky, Maryland, sachusetts........... 77,278 .10 
and West Virginia... 44, 969 .11 | 15| North Carolina........ 13, 540 .10 
16 | Arkansas and Texas .. 27, 668 .06 | 16 | Kentucky, Maryland, 
17 | Connecticut and Mas- and West Virginia... 59,766 08 
sachusetts........... 25, 931 .06 | 17 | Arkansas and Texas .. 39, 510 . 05 
18 ODO. rita 19, 989 .05 | 18 | Ohlo................... 26,624 .04 
Total............ 42, 526, 133 100.00 | Total............ 75, 165, 604 100.00 
1906. 
WD Q^ PC EA 25, 364, 077 53.12 1 | Minnesota... ..... $51, 799, 256 | 51.49 
OB oo 0 ria ua coe 11,822,874 24.76 2 | Michigan..............| 31,145,087 30. 96 
DR O aer 3, 995, 098 8.37 ee 5, 123, 539 | 5.09 
4 New York... 24 1,041, 992 2.18 4| New York....... 2. 635, 639 2.02 
5 | Pennsylvania......... 949, 429 1.99 DI WISOODAID. sacocómomcnñs 2,033, 217 2.02 
6 | Tennessee......... 870, 734 1.82 VEL. 2 Seer ere 1, 579, 817 1.57 
he | nani 848, 133 1.78 7 | New Jerey............ 1, 570, 578 1.56 
B1-Viminia............--. 828, 081 1.73 8 | Tennes8ee............. 1, 307, 433 1.30 
9 Montana, Nevada, 9 | Pennsylvania......... 1,246, 267 1.24 
New Mexico, Utah, 10 | Montana, Nevada, 
and W yoming....... 792, 190 1.66 New Mexico, Utah, 
10 | New Jersey.......... 542, 518 1.14 and Wyoming....... 946, 551 | .94 
ll | Georgla.......... à 411, 230 .86 || 11 | Georgla............... 734, 780 7 
12 | Missoud.............. 80, 910 | 17 IM I O. ae ere oe 158, 109 .16 
13 | North Carolina. ...... 6, 057 12 | 13 | Connecticut and Mas- 
14 | Kentucky, Maryland, sachusetts........... | 94, 129 09 
and West Virginia. 46, 040 .10 || 14 | North Carolina........ 15, 638 08 
15 Arkansas and Texas b 36, 660 .07 15 Kentucky, Maryland, | 
16 | Connecticut and Mas- | and West Virginia. e «| 58,175 .06 
| sachusetts....... ; 31,343 | .06 || 16 | Arkansas and Texas 36, 660 .04 
A SETETE 17, 384 B| ARPA e a o 29, 706 03 
3b 0. rra 14, 078 .03 || 18 | Colorado. ............. 22, 525 02 
Total........ 47,749, 728 100.00 | Total... oca 100, 597,106 | 100.00 
a Includes a small production from Iowa. b Texas alone. 


VARIETIES OF IRON ORE PRODUCED. 


The iron minerals which are used as ores of that metal fall, when 
considered from the chemical point of view, into two classes—oxides 
and carbonates. The latter are relatively very unimportant in the 
United States, furnishing less than one twenty-fifth of 1 per cent of 
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the total output. The important group of oxides, moreover, is sepa- 
rable on both commercial and scientific grounds into three sub- 
groups, the ores of which differ in composition, grade, and geologic 
associations. 

The final grouping used in this report is, therefore, as follows, the 
varieties being named in order of their present productive importance: 


1. Red hematite: Including all the anhydrous sesquioxides 
known locally as red hematite, specular ore, fossil ore, 
oolitic ore, etc. 

2. Brown hematite: Including limonite, gothite, and other hy- 
drous sesquioxides known locally as brown iron ores, bog 
ores, etc. 2 

3. Magnetite: Including the magnetic oxides. 

4. Carbonate: Including the iron carbonates of various types. 


Production of tron ore in the United States in 1905 and 1906, by States and varieties, in 


long tons. 
1905. 
Brown Red : Total Total 
Btate. hematite. | hematite. | Magnetite./ Carbonate. quantity. | value. 
Alabama... oo eeu 781, 561 | a 3,001,270 AAA ortus eid 3,782,831 | $4,257,155 
Arkansas and Texas......... OIL CD. ae A RE 27, 668 39, 510 
o o 2s osos oic eres 131,317 2 194 aia oes woe OS 133, 471 398, 700 
Connecticut and Massachu- 

550 Mire PED 29:91] Sse dng AA 25, 931 71,218 
tas e eei euuwlC x EI RS 155, 434 LUE pH MH P 200, 296, 561 
Kentucky, Maryland, and 

West Virginia.............. 17, 959 25,000 eter 2,010 44, 969 $4, 766 
Michigan. A aces EN 10,885,902 O ASA 10,885,902 | 23,367, 233 
¡AAA A 21:439, 182. AA A 21,735,182 | 35,895, 001 
Missouri...................... b 34, 366 TE TAG A DEN 113, 112 162, 028 
Montana, Nevada, New 

Mexico, Utah, and Wyom- 

ING ES asi UE 14,174 557, 619 118, 838 |... ccc ce css 600, 631 1, 090, 585 
NUN e a A A ae brad ut tus 526,271 1 AA 526,271 1, 269, 374 
New York.......i ues ere 9, 266 806,020 | 1,050,651 | .......... 1, 139, 937 5, 197, 919 
North Carolina...............]............]............ Ar, 20 PR 56, 282 73, 540 
A AN IA A 19, 989 19, 989 26, 624 
Pennsylvania................ 166, 435 4, 425 637,857 |............ 808, 717 1, 060, 162 

sI 461,774 272,96 AA eee a a 734, 770 918, 850 
A A deed ou 704, 470 35, 357 11. A 740, 345 1, 256, 428 
Wisconsin.................... 16, 307 PP A rase ais ; 1,718, 890 

Total......... rica 2, 546, 662 | 37,567,055 | 2,390, 417 | 21, 999 | 42,526,133 | 75, 165, 604 
1906. 
Alabama AMA | 821,301 | 3,173,797 |............ | A | 3,995,098 | $5, 123, 539 
Arkansas and Texas......... | € 36,660 loc OPER ac, 36, 660 36, 660 
Colorado...........uuuuuu.uu. 14,078 '............ (Ded Mee den 14,078 22, 525 
Connecticut and Massachu- 

117 Meet PL JL d43 E odeur RD D sa areata 31, 343 94, 129 
EOI a LER ESAE 305, 624 105, 606 |............ a a 411, 230 734, 780 
Kentucky, Maryland, and 

West Virginia.............. 18, 895 27, 433 MA 612 46, 940 58, 175 
E A A 11,822,874 AAA ala ada dE ES 11,822,874 | 31, 145, 087 
A ee eee ee 25,364,077 |............ | bao 25,364,077 | 51,799,256 
Missouri..... 2.22... 41, 805 : 109.122 5222222 A 80,910 158, 100 
Montana, Nevada, New 

Mexico, Utah, and Wyom- | 

[u^ ee A A d 620, 635 171,555 A e 792, 190 946, 551 
New Jersey... cesso cin tees 20.6111. 5... seed 521.0047 | seus da 542,518 1,570, 578 
New VOTE l2 eines 1,000 128, 385 912,607 |............ 1,041, 992 2, 635. 639 
North Carolini... veo e| abs 56,057 |............ 56. 057 75, 638 
OMG MNT c e oon rU ED 17. 384 17,384 29, 706 
Pennsylvanig................ 134, 027 8, 854 806.548 |............ 949, 429 1, 246, 267 
TPDDPSSDB. tose cco rene cutee 590, 763 219.91] kesre sities AP 870, 734 1, 307, 433 

a A A 735, 204 92, 257 020 A 828, 081 1,579, 817 
Wisconsin.................... 29.752 818, SSL Veet PEOR TEREHCERONON 848, 133 2, 033, 217 

Total... zoo irem | 2, 781, 063 | 42, 481,375 | 2,469, 294 17,996 | 47,749,728 | 100,597. 106 


e Includes 26,857 tons of ‘‘ gray hematites," c Texas alone. 
or magnetic ores. d Includes a small quantity of brown hematite. 
> Includes a small production from Iowa. e Includes some ore used as smelter flux. 
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Production of tron ores in the United States, by varieties, 1889-1906, in long tons. 


Brown Red 
Year. hematite; | ‘hematite: Magnetite. Carbonate. Total. 

1889 eea a cee ae ES 2, 523, 087 9,056,288 | 2,506, 415 432,251 | 14,518, 041 
A A dri Mie 2,559,938 | 10,527,650 | 2,570, 838 377,617 | 16,036,043 
A E one 2,757, 564 9,327,398 | 2,317,108 189,108 | 14, 591,178 
E A O E E S o ud 2,485,101 | 11,646,619 | 1,971,965 192,981 | 16,296, 
A 1, 849, 272 8,272,637 | 1,330, 886 134,834 | 11,587,629 
A A A EEE E 1,472,748 9,347, 434 972,219 87,278 | 11,879,679 
A A A 2,102,358 | 12,513,995 | 1,268, 73,039 | 15,957, 614 
A EU 2,126,212 | 12,576,288 | 1,211, 526 91,423 | 16,005, 449 
A A ee MARS 1,961,954 | 14,413,318 | 1,059, 479 83,2 17, 518, 046 
| mE 1,989.681 | 16,150,684 | 1,237,978 55,373 | 19,433,716 
A decet n d 2,869, 785 | 320.004.399 | 1,727,430 81,550 | 24,083,173 
A A ERE none: 3,231,089 | 22,708,274 | 1,537,551 76,247 | 27,553, 161 
o —— (—  —" 3,016,715 | 24,006,025 | 1,813,076 51,663 | 28,887,479 
1902: 5. (esr RARE DA QUUM Li ta as 3,305,484 | 30,532,149 | 1,688,860 27,642 | 35,554,135 
1908... iee inaa and ut eae x S Rand 3,080,309 | 30,328,654 | 1,575,422 35, 019, 308 
A oe eat aces cd vade re pud eiu du 2,146,795 | 23,839,477 | 1,638,846 19,212 , 644, 330 
DI ————!— ——ÓÁ 2, 546,662 | 37,567,055 | 2,390,417 21, 42, 526, 133 
TUG oh a ae a EET 2,781,063 | 42,481,375 | 2,460,294 17,996 | 47,749,728 

Total 2 diodo 44,805,907 | 345, 299,719 | 31,287,532 | 2,048,350 | 423, 441, 508 
Percentage of totals for 18 years......... 10.6 81.5 7.4 ¡E AA - 
Percentage of total for 1906.............. 5.8 89.0 AA enu Satz eR 


VALUE OF IRON ORE PER TON. 


The following table presents data on the value per ton of the differ- 
ent varieties of iron ore in the various producing States. The values 
given are intended to represent value at the mouth of the mine, and 
are taken directly from the replies of the producers. It is probably 
unnecessary to caution the reader that any such table must be ac- 
cepted as merely a fair approximation to the truth. The element 
of inaccuracy arises from conditions in the iron-ore business and can 
not be readily overcome. By far the bulk of the iron ore produced 
in the United States is mined directly by pig-iron producers for use 
in their own furnaces, and the valuation which they place on such 
ore is therefore entirely a matter of accounting. In some cases the 
reports made to the Survey evidently include merely actual mining 
costs; in others they contain an allowance for sinking fund; and in 
still other instances the values given are obviously merely conven- 
ient prices to use in charging costs against the blast furnaces. 

It is to be noted, however, that the errors are almost entirely in 
one direction—that of undervaluing the ore rather than of over- 
valuing it. If all of the American iron ore were to be bought by iron 
furnaces in open market from an entirely distinct set of iron miners 
the average prices paid would probably be considerably in excess o 
those now reported. 
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Average value per long ton of iron ore in the United States in 1906, by States and varieties. 


State. Ratt ae Magnetite. | Carbonate. 

Ala "nc P 1.62 $119 AA m 
Arkansas and Texas.................................. 81.00 los eke A ee teca s das 
Colorado usos Esa denso ea be Soe wae RIDES JN AA oat xa p sos estesa pes nat 
Connecticut and Massachusetts ....................... rx dutem o onc ad d 
Kentucky, Maryland, and West Virginia . ............ 1.52 1.01 SEND Oe ERN $3.00 
TN RON ee EN AT Gl AN CARA 
MISSOQUE A. o0 rs ln oa 2. 01 1.90. AA A 
Montana, Nevada, New Mexico, Utah, and Wyoming.|............ 1.14 $1.39 |............ 
New J A A 2.46 1... ve 2.900 M EE 
New Y dor A o a a e Eai s 2. 40 2.055. |. ecxteSa vss 
North Carolina o oo ez AA exceeds ¡A 
Pee D" discs se ware a eae oe een arenas asl mr ee eae 2 eee iur 1.71 
Tenues | monu nos po 1.26 |........ A RERUM US 
O A fee a pid etes oM Nae 1.94 3.08 lisis 
hi La MCI oak ce we Seek os Tec 2. AT A APOT 
Total average ........ 0... cee ee eee enc eee 2.13 2.05 1.75 


a Texas alone. 
PRINCIPAL IRON MINES OF THE UNITED STATES. 


During 1906, 158 mines produced over 50,000 long tons of iron ore 
each, the maximum production of any one mine being 2,531,251 
tons from the Mountain Iron, of Minnesota. Permission has been 
obtained from the owners to publish the names and output of 135 
of these large producers, and this information is presented in the fol- 
lowing table: 


Iron-ore mines of the United States that produced more than 50,000 long tons each in 1906, 


Name of mine. | State. | Variety of ore.a Quantity. 
| C—— BÓ E uim 
Mountain Iron............2.2..eceeeeeeeee | Minnesota. .......... esee en 2,531,251 
mE MRN Oe oe esa ie A A , 809, 
Hull Rust... ...................-. eere METODO UEM e MA MUT 1,690, 311 
FOV al a oe A A aes dO. tints O box nee be ra qus 1,624, 243 
o] qM OT has hes ote ele Aqu do: Sabre Seagate E IE E E E, ura 
MANGOING 32553 eo hoes cerei EX X SERA Y SEE A EMEN A NA ,275, 
Red Mountain Group...................... Alabama. odo ote TORRE PAESI 1,270, 721 
Adama ..2- o envi ur kh tee eats ees Minnesota A eene ree 1,210, 514 
aoe p ne en ere a emir A A A xis do Dera mea arate ciao eM A ,014, 

i — ———— X — P Chigal- oil ; 
Biwa bik MODUM ata e at ata PONAM OR AA A ee 809, 
Cornwall Ore Bank Company ............. Pennsylvania.... Magnetite............ 804, 

O PEE PERI NADEL NUS Mi si E A E ate tw ore matu 
Lake Bupertor . ............................ O A rea teeni eS ENa ; 
rl ss psig Deal cae ee ee edie oe ae ted Minnesota MA erre rU eR e RERO Eia 660, 195 
ROSEO E CDU Aaah ES URL Wyoming... Jussu du da e ERI 590, 201 
Lake. TC eS Michigan. uocem ta) wenn uino aa 567, 904 
Monroe-Tener.......................... ees Minnesota............|]..............- eee eee eee 498, 480 
EDO sii Michigan A A 497, 465 
A O, ere a DO ie En HE 482, 020 
Penn Iron Mining Company............... | ue QO eee al Ds ects ate an ERES 420, 079 
A TN TET Os cia O E EE m Pu esu ea ead 416, 215 
Savoy-Sibley .............................- Minnesota. e 377,917 
om NEEDS, OO ooo ene O O 376, 144 
x NACE ERIE aren NUS Beet E Ohi ee cee he eee 356, 219 
Hartford A oe ee ewan es cance wake PA ra Ure PRA ads te 349, 871 
OR E LOONEY Ee A m B80l8 A ee Oe aa da cade 341, 000 
MM cR aco cane et Michigan .——— e oer cn hd ELE neo: 338, 158 
Great Western (including Lincoln) ........]..... O A M EE DERE SIE 321, 080 
Tobin and Genesee ........................|..... A EE Me - 315, 031 
A nes Er Dd. Minnesota AN A 314, 
QnNB. Loo odio oer EASIEST EVE erede AA A peor eR ERA 310, 596 


e . a nequa te exoept when specified. Some of the Michigan mines produce magnetite in subordinate 
quan 
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Production of iron ores in the United States, by varieties, 1889-1906, in long tons. 


Brown Red 
Year. | hematite | hematite: Magnetite. Carbonate, Total. 

o OPE OUR ERSTE RON | 2,523,087 9,056,288 | 2,5006.415 432,251 | 14.518,041 
ji: UTC 2,550,938 | 10,527,650 | 2,570,838 377,617 | 16,036,043 
TSO) oci Da 2,757, 564 9,327,398 | 2,317,108 189,108 | 14,591, 178 
LU a 2, 485, 101 11,646,619 | 1,971,965 192, 981 16, 296. 666 
IROS. E E EE ON sane paves eee 1, 849,272 8,272,037 | 1,330,886 134,834 | 11,587,629 
i.i. HL ese eee 1,472,748 9.347, 434 972,219 87,278 | 11,879,679 
bs CER 2,102,358 | 12,513,995 | 1,265,222 73,039 | 15,957,614 
ps —— ——— Ri 2,126,212 | 12,576,288 | 1,211,526 91,423 | 16,005, 449 
VSO saa voce deste scene Rd ee mek REESE 1,961,954 14,413.318 | 1,059, 470 83,295 | 17,518,046 
O A e 1,989, 681 16, 150, 684 1,237,978 55, 373 19, 433,716 
T5800 a AS eds Be etu eir 2,809,785 | 420,004, 399 1,727, 430 81,559 | 24,683,173 
1900-5. Sete rated E anid RR da f ah 3,231,089 | 22,708,274 | 1,537,551 76,247 | 27,553,161 
A A satis 3,016,715 | 24,006,025 | 1,813,076 51,663 | 28,887,479 
1902. 2 NEP Ra eA D BLA ad SE RUE EE 3,305, 484 | 30,532,149 1, 088, 860 27,642 | 35,554,135 
1903 D ace Xa Race Trans C Me ive Gane 3,080,399 | 30,328,654 | 1,575, 422 34,833 | 35,019,308 
(Di MB HN a Dee ewe | 2,146,795 | 23,839,477 | 1,638,846 19,212 | 27,644,330 
AUS cs hi esau A O agentes 2,546,662 | 37,567,055 | 2,390, 417 21,999 | 42, 526, 133 
A Stead es iara 2,781,063 | 42,481,375 | 2,469,294 17,996 | 47,749,728 

Total............ AA 44,805,907 | 345,209,719 | 31,287,532 | 2,048,350 | 423, 441, 508 
Percentage of totals for 18 years......... 10. 6 81.5]. ^ - hA OS lene susaee vs 
Percentage of total for 1906.............. 5.8 89.0 5.2 us usa lowes eae an 


VALUE OF IRON ORE PER TON. 


The following table presents data on the value per ton of the differ- 
ent varieties of iron ore in the various producing States. The values 
given are intended to represent value at the mouth of the mine, and 
are taken directly from the replies of the producers. It is probably 
unnecessary to caution the reader that any such table must be ac- 
cepted as merely a fair approximation to the truth. The element 
of inaccuracy arises from conditions in the iron-ore business and can 
not be readily overcome. By far the bulk of the iron ore produced 
in the United States is mined directly by pig-iron producers for use 
in their own furnaces, and the valuation which they place on such 
ore is therefore entirely & matter of accounting. In some cases the 
reports made to the Survey evidently include merely actual mining 
costs; in others they contain an allowance for sinking fund; and in 
still other instances the values given are obviously merely conven- 
lent prices to use in charging costs against the blast furnaces. 

It is to be noted, however, that the errors are almost entirely in 
one direction—that of undervaluing the ore rather than of over- 
valuing it. If all of the American iron ore were to be bought by iron 
furnaces in open market from an entirely distinct set of iron miners 
the average prices paid would probably be considerably in excess o 
those now reported. 


IRON ORES. 73 


Average value per long ton of iron ore in the United States in 1906, by States and varieties. 


Brown Red 
State. hematite. | hematite. | Ma8netite. Carbonate. 


Colorado. ........... PAARL SIT Rae A 
Connecticut and Massachusetts. ...................... 


2.6000... 00.500.299. 0.0... «<<. 5«<000600000.. <<... .<..<.o ono 


Kentucky, Maryland, and West Virginia . ............ . 
MICOISAD ¿ion A ree 


Loro oo nn. rn... nn... nn. rn. e0..EOÓCOAIACO Oo... ones. nen ne. e nn.n.. o 


c6A.- ano .o.o nens. aron..n.o rc. nn non. n ona ron... en... a encon ojo rene... no. r.n.n nea fons "jaa eM 


a Texas alone. 
PRINCIPAL IRON MINES OF THE UNITED STATES. 


During 1906, 158 mines produced over 50,000 long tons of iron ore 
each, the maximum production of any one mine being 2,531,251 
tons from the Mountain Iron, of Minnesota. Permission has been 
obtained from the owners to publish the names and output of 135 
of these large producers, and this information is presented in the fol- 
lowing table: 


Iron-ore mines of the United States that produced more than 50,000 long tons each in 1906, 


Name of mine State | Variety of ore.a Quantity. 
| ap ox ae 
Mountain Iron.................- eese | Minnesota............ |... nennen 2,531,251 
MN ne eee ERE URDU INE AA usen cde UL and ral ne esa E ,809, 
Hull RUM. oen AA oe A O A EST 1,690, 311 
A AA A eet och A in A A AE 1, 624, 243 
y tos DE RM re —— A eee cease uut. 
Mahoning........................... eese] Osh donis acoso sud uve desde see sedi EQ , 215, 
Red Mountain Group...................... Alabama. soo A enc REOS 1,270, 721 
¿A c ls tek ego eI abo Ce ET A 1,210,514 
Stevenson MI APRA A A cec Mp ie enews ,014, 
Chaplin e d ride Eck Michi vcra aC A O i 
(ME ED a ha A E qute Le E Minaesnta mere tite |S aa a 800, 
'Ornw re Bank Company ............. Pennsylvania.... agnetite............ 
o id Cis E ca Eco UE dt 
Lake Superior . ............................ Chikan vn A Rae idas ; 
ET AEE O PEE Minnesota............]................... eese 060, 195 
"——————Á————Á— omen Wyoming... li xoxo ue Use 500, 201 
Cleveland Lake............................ Michigan... ene or eIerioc hee 567,904 
Monroe-Tener............................. Minnesota ............]............ eese ree 498, 480 
d Na A A ie tacui sad ce aaue 497, 465 
pee a pup ee daa ense Praia eee cR eee nes ERAS 
n Mining Company..................... o REPETI we seo wen j 
Ad M o cc ed 416,215 
Savoy-Sibley A A AAA eh ee edes CREE ate 377,917 
ishbolm o A [eet oh RM E ate ieee UST 376, 144 
MS o oce roe uxore T AR EN ese 356, 219 
Hartioed A en sete isi oes Michigan ore esa eo t eR ReI ERE ne 349, 871 
ec EE PE ee gue "gs AA MEE RS 341, 000 
——— ——— A RI 338, 158 
Great Western (including Lincoln)........|..... ^ tU ce IMMER EPUM E 321, 080 
Tobin Ec In UNES dO. cetus. dautessuieesib ea he ws . 815,081 
Chndiep. o ooo da on irs oc Minneseota............]............-.- eren ere 314, 995 
QUNM Loo roe cse aes one paces cede wien Michigan ...... reins acd A Mu edt S des 310, 596 
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Iron-ore mines of the United States that Z 
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roduced more than 50,000 long tons each in 1906— 
ontinued. 


Name of mine. State Variety of ore. Quantity. 
Leetonis. oov eus CDS En aide ae e Minnesota............]............eeeee eere 309, 354 
Lyon Mountain......................... -..| New York............ Magnetite ............ 301, 903 
DAN COUN hos pee Ru a den ea ay modio o MA A tow EECUEKR 300, 000 
A cock ehh Dx EE Me Michigani O tae neveu E I tesa 295, 700 
PU WU coco 5b ra ca nr ete e Rte res a PA ei ewe gis emat re cix be tee 295, 107 
eis PPP NS OO MP REN 281,7 
jr da oie sp mp rr A II O 280, 566 
Take Angeline ........................ eese Michigan osculo Te canary xuRiMe x iL 280, 000 
Ulla PUR he ee OA A e eA ee we nes 274, 754 
Utica A Dae Sob O, DO A A dees ae Gs 272, 134 
| Merc rU EAS: A A n E a 271.918 
Chift's Shaft ices he ee bce ee ees Rega Michigan . RW PANE 269, 845 
UB pet A ee eee eee wee Minmnesota..... 20... fee cece ce ce eee 265, 289 
Old Bed... ise ceecvsdat bM OA rn tase wens New York............ Magnetite............ 264, 527 
Leonard a e Minnesota. oou hk rtr ee EePE E 254. 453 
Negaunee............................ dn eu MICHIPAN mcus ang sales cecene ose steed ceke en 249, 403 
PS O TAN Minnesotá... eese e eeurce ca rana erre Ra 243, 339 
Sellers uc rs ceo coed au abodes erie cote au O A A TE 231, 342 
Myerse chit ik A base Oss scent aera eae Sou ead ated Calan | 225, 251 
Commodore........................ A dos t oceans | AAEE EE eR 217, 843 
A su Bee on sae mta eaa D NEM D as ak eerie eat 211, 745 
Odanah Iron Company.................... Wisconsin............ rabo eee ety 2, 302 
O Minnesota............ aaa igi alas Ha Daca 198, 359 
"a (5s eee enc ee oad DN AM ORAE Michigan............. I cobi d Men E i 195, 871 
A aoe se tpa a See ee d RU tutte ue Minnesota............ A obe Euer RUE 192, 190 
THON cuoi A cee aes oes MICH ISBN ee couazteezuleresxe Eee cetera s heed 183, 447 
Baltit nu mel eut tox deque be e rore tC A RM RUE 180, 626 
LaRue A Gau EPI eek Minnesota........-...|.-.-.. 2. cece cece cee ccee. 179, 811 
PFIDCeLO AA A eee eae A ed aeons ota scrdaé radere was 178, 524 
GON O o RR Eve eei bt Enric n once rewound aes 176, 391 
¡o A ek Xr M nee eee A dl iode xem usare dde 174, 204 
CTOXtO live ep aa EE ARS MIBIOSOLRu rne rusas pecias E tanned 173, 864 
Repu DUG vei ieu fan trae E AE EUR EET GE E A A tese Rob ds 166, 574 
AUSUD Ses det eo see S ETE om ea ewes dO A cvy cess dise D Mes eet ota 166, 145 
RENO cuore uice e peHD EUM quinte wei Ee IQ AA PA eee ern 163, 260 
CATA ES pica shed Tennessee. ........... Brown hematite. ..... 163, 163 
Minorca iro vhs aV I EX od es a I IGI UC MOM A 162, 939 
KIOGPPTOL iles xara udi aw v wl da Mees New MEXICO us eos] ato abere e ed ea e a s 161, 555 
DW ot a ciue eee e MINNOG@SOUR a ese eus ido tea 158, 346 
MIEBIO cies OT AAA A eee XE aar 156, 093 
A aurea nse Geena tenes eee Minnesota so 52050 dd a 152, 564 
TIOY 5 etn A OS cen i aera | ee ee eu uae 3r Dates ees 147, 421 
A <n caved c chabs erar x wees MICIN BAN o cites A Hee Tua eek node 147, 417 
MOntreal A aida Wisconsin. da 142, 960 
A A A Sees TS d A AM A eee ee ce eee 141. 000 
Brothertoón iio sio A O |e oaks et ESEA 130), 368 
Harmony Loser ce cee punter tee ad New York............ Magnetite............ 138, 222 
Riverton Group. .......................... Michigan 2s roses casae EU Eee de CE eoe 138, 083 
Boudäl -scesi ia MititlesOta. RA AS 135. 004 
oro A A M. SENE UO. vll e Saxe da 131, 925 
Bessemer MMC DE" OD Mad rm HM 121,545 
A bos co coser eor s oer tetwqu cu hes dO. cei ase ee usn nee quete NX Deu tant 118, 852 
Crystal Fans: o uil da CREDE NN asd oes cee weed io Con Ede SE Doce RAN 118, 286 
A series es bns x creep Eee a VIT T n Brown hematite...... 116, 520 
A xoa Ur uus ay d eM euo AA feanen A E 114, 204 
DIFODtOIé4i. er site on ur deat IN MIChIgali- soluere iE P REXT RESUME 112, 790 
COIDY ii asa A A ON 111,771 
A A O A O AN ee ce eere 110, 768 
Port Henry No. 21......................... New York............ Magnetite ............ 110, 411 
MA gota ak ccs A ees weenie MINWGSO UB Su uos Oe choo ae a Reed 110, 307 
Hemlock. soc A Seen ad CREEK AA trado onl cae ene Bonk S A 109, 378 
BONGO AA wc ae Coat daa ws IA Alabamas ec cae carts IMMER AN 109, 336 
MAY AS E A AAA x Skee rece we S D E 108, 000 
NIN AN MD M cA MICE HIE ese tis ey aceon resa e ee | 107, 271 
DROVE WK ooh se crear EY Ta Rei MinnesOtB AAA one e aden ion dies | 106, 482 
Pinkney AA A beue cdd Tennessee ............ Brown hematite...... 103. 000 
DUI: ci ere MO A AO | 102, 384 
Richards. us ica owas New Jersey ........... Mugnetite ............ 100, 632 
Loretto- ersten ee iden i xui | A A scuto okies Aaa tewa EID | 97, 980 
Mansfeld A cade teed xa LEPIDE A A th sees O 96, 160 
Holland Dt eee ATT A cece cee eee ace 94,275 
A A e Ta i D ETC erc ENS 94, 162 
Nina Moo ee heen thet cob read OMIGhIPATI iore o's, flea Rte DETUR eT ea ed 93, 569 
Wharton. uma ir tava E ! New Jersey ........... Magnetite ............ | 93,172 
Richmond ...................eeeeeesllee ees | IM A n l 89, 563 
Lamont... zov teet cen habeas Can ease D EDEN eae ele A A. | 88, 172 
Atlantics as a Ea uum uude Lap e ride CMISCODSITE-: ea ere Rr ci RE REC EET 86, 383 
CaBDIBTI us esi oae ein coa cals | Michigan Beir A BANE tice alts oe artes teehee E 81,711 
Bunday Lake lo Gos C I E ee | 81,554 
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Iron-ore mines of the United States UK NOE aoa ND long tons each in 1906— 


ntinued. 

Name of mine. State. Variety of ore. Quantity. 
MATO ARA Tennessee ............ Brown hematite...... 80, 194 
POU A A eases E A denen tei cewek PER 79, 619 
A wae eens dies oa EM | 1 KEA O seat Pan 77, 813 
MOfO soe A A Led Michigan ............. cados MUPEC E 74, 932 
TNO A een ere ve en tees ues Wisconsin............ da nee tenes | 74, 469 
y ooh od oo AD MOT UD EO u see tae Minnesota ............ Visors otha tag dnb Waters a Sup 73, 255 
A ers Sern eee ek New York............ Va ne pu ! 65, 920 
E ooo ve Oe oh ce ce er oo EER Michlgan............. A 65, 432 
Susquehanna. ............................. Minnesota............ Ade aie seven SENA er ES 64, 000 
CRM a os th tgs ne E dO: iere seta [DUM IER HEMDEN PUN 63, 419 
MérTOW. o oes rte roses Se ors OOo ats A nen niit ato Aes 62, 667 
o A couse De PER sche M'ISCODBII AAA le eR see IRC E RA X PCUMS 62, 276 
A A veces hens e ai New Jersey ........... Magnetite ............ 61, 797 
O a A Hea EIER 61, 582 
Wood and De Camp ....................... New Jersey ........... Magnetite............ 60, 121 
K MP tai P E AS tea eA ans mw MET A Minnesota............]............. nee cece 57, 600 
173 7 UM P II Wisconsin... e| e iR rer t Reve 57, 335 
Deo O AN North Carolina....... Magnetite............ 56, 057 
Q1 shee ad eh eas O Michigan 4 ¿suis cps hed da 55, 173 
Embree Iron Company...................- Tennessee . ........... Brown hematite...... 53,515 
Helen-Bess. ........................ eee. Alabama oo oso es eremita du eror A | 53, 388 
LA Bel isa Minnesota AM T 53, 266 
A A MODA ORE Michigan.............]..............-. sese ! 52, 136 
ROPER A hc oc cies Sete aire do reo etek Virginia .............. Brown hematite...... | 50, 263 
RES ON | 40,233,087 
Unspecified (23 mines) a................... | DOM PC AAA gs S |. 8,274,106 
Grand total (158 mines) ................ tee Gand soba ase see tive Seca aie ee ewes 43, 507, 193 


| AAA ee — 


e Includes the product of 23 mines producing over 50,000 long tons each, operated by 12 companies, 
which object to the publication of individual statistics. 


STOCKS OF ORE AT MINES. 


The stock of ore on hand at mines on December 31, 1906, amounted 
to 3,281,789 long tons, a decrease of 13.92 per cent from the stock 
held on December 31, 1905—3,812,281 long tons, which in turn was 
a decrease of 18.31 per cent from the quantity in stock on December 31 
1904. The stock in 1906 represented about 6.8 per cent of the total 
output of the year. 


Stock of iron ore on hand at the mines December 31, 1906, by States, in long tons. 


State. Quantity. | State. , Quantity 

Alabam,. P ——— | 24,034 || Pennsylvania........................ 11, 365 
o ure oe en Ru oe eS 2,061 Dir zi c. PROGREDI SN ; 
Mar land E AAA A e es 225 | E A A E eda P 6, 000 
Massachusetts. ........................ . 3,300 | Virginia................ eere. | 

MCD PBN RA ERES x E nee 1,991,074 | WISCONSIN... 555.026 .2555000 ere ELE 96, 444 
MIMOUT o1 o2 oer rre RP acters 2,950 TOCA o oos is 3, 281, 780 
Montana and New Mexico............. 1, 900 = 
New Jersey ... 2. kr crac 5,608 || Total stock, 1905..................... 3, 812, 281 
New York... rer yn d p Per cent of decrease, 1906............ 13. 92 

"ORTOS MOORE ORTI: í 
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Stock of iron ore on hand December 31, 1905 and 1906, in principal producing States, in 


long tons. 
1906. 1906. 
State Pera | ee 
Quantity. | Quantity. 

AÍIBSDATIAR rr de A SR 177,119 24, 034 
MICHIGAN E sonda e "-——O——————Ü' 2,007, 156 1, 991,074 
Minnesota. oscila Dates , 088, 501 996, 902 
INGW dir E TITRE 28, 139 5, 608 
INOW: YORK AAA ee eee A A hee Phe 50, 428 87, 663 
Pennsylvania os oo he id a eu OM 20, 407 11, 365 
TORNOSSCG sos ars Da ue age cad sae le rr PR URE sale 24,130 36, 230 
Wisconsinis een pur rece E Den p Dx Wende Rak ule dai ed sa Mam roma a QUEE | 116, 777 96, 444 
A A tasse due E ous eL C E a | 3,602, 747 3, 249, 320 


e 


APPARENT ANNUAL ORE CONSUMPTION. 


The following table includes data on certain factors from which 
an approximate estimate of our annual ore consumption is deduced. 
The result is of course merely an approximation, for no data are 
available on certain factors which should enter into the final result. 
The elements accounted for in the table and estimate are (1) domes- 
tic iron-ore production; (2) stock of ore at mines; (3) imports of ore; 
(4) exports of ore; (5) stocks of ore at lake ports; (6) zinc residuum 
production. 


Apparent consumption of iron ore for all purposes, 1889-1906, in long tons. 


Stocks of 
y nome Pel i = . u i ore ji Zinc Apparent 
ear. ron ore of ore a mports. xports. | lower lake consum 
produced. | mines. rts, residuum. ou 
ec. 1 
TBR MN 14, 518,041 | 2,256,973 853, 573 |............ 2, 607, 106 43,648 | 14,366, 562 
1800... vx neds 16,036,043 | 2,000,000! 1,246,830 |............ 3,893, 487 48,560 | 16, 302, 025 
(iL) AAA 14, 591,178 | 2, 450, 279 912,864 |............ 3, 508, 489 38,228 | 15, 476, 989 
¡E AA 16,296,666 | 2,911,740 | 806,585 ............ 4, 149, 451 31,850 6, 032, 687 
¡Ls AA 11,587,629 | 3,526, 161 526,951 |............ 4,070, 710 37,512 | 11,616, 412 
1894.............. 11,879,679 | 3,236,198 167,307 |............ 4, 834, 247 26, 981 , 600, 393 
Oir ás 15,957,614 | 2,976, 494 524,153 |............ 4, 415, 712 43,249 | 17,203, 255 
1806, csi 16,005, 449 | 3, 405, 302 682,806 |............ 4, 954, 984 44,953 | 15,765, 128 
O iras 17, 518,046 | 3,088, 287 489,970 |............ 5, 923, 755 33,924 | 17,380, 184 
ins IAS 19, 433,716 | 2,846, 457 187,208 cacaidar 5, 136, 407 48,502 | 20,708, 604 
E AAA 24,683,173 | 2,320, 278 674, 082 40,665 | 5, 530, 283 65,010 | 25,513, 903 
O irc 27,553,161 | 3,709, 950 897, 831 51, 460 | 5,904, 670 87,110 | 26,722, 583 
190] PA 28,887,479 | 4,239, 823 966, 950 64,703 | 5,859, 663 52,311 | 29,357, 171 
E AAA 35,554,135 | 3,834,717 | 1,165, 470 88, 445 | 7,074,254 65, 35, 886, 921 
1908s AAA 35, 019,308 | 6,297,888 980, 440 80,611 | 6,371,085 73,264 | 34, 232, 349 
1904 ii 27,644,330 | 4,666, 931 487,613 213,865 | 5,763, 399 68,189 | 30, 224, 910 
1905... ess 42,520,133 | 3,812,281 845, 651 208,017 | 6, 438, 967 90,289 | 43, 433, 138 
1006 cess ees eins 47,749,728 | 3,281,789 | 1,060,390 265,240 | 6,252, 455 93,461 | 40,355, 343 
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COMPARATIVE PRODUCTION OF IRON ORE AND PIG IRON. 


Detailed data on the pig aton production of the United States are 
presented on later pages of this report, but in the following table an 
interesting comparison is made between the annual production of 
iron ore and of pig iron. 


Production of iron ore and pig iron in the United States, 1889-1906, in long tons. 


i 


c sj 

Iron ore Pig iron Ironore . ig iron 
Year. | À produced. Year. | mined. | produced.a 
A. A oes eoe ues - 14,518,041 7,603, 642 '| 1898. ........ pda | 19, 433, 716 11, 773, 934 
EN. accel ans 16, 036, 043 9,202, 703 || 1899. .................. | 24,683,173 | 13,620,703 
1891... o oon hr | 14, 591, 178 8, 279, 870 WOOD A 27, 553, 161 13, 789, 242 
1 , KM - 16,296, 9,157,000 ¡| 1901................... 28, 887, 479 15, 878, 354 
ING. co eec Res | 1, 587, 629 7, 124, 502 || 1902................... 35, 554, 135 17, 821, 307 
O echt cttw wens 11, 879, 679 6,657,388 || 1903.................-- 35, 019, 308 18, 009, 252 
1995... o ooo eve ' 15,957,614 9, 446,308 | 1904................... 27, 644, 330 16, 497,033 
"QN 16,005,480 | 8,623, 127 || 109... 42, 526,133 | — 22,992,380 
|. ¡AAA 17, 518, 046 9 


, 652, 680 | E AA 47,749,728 25, 307, 191 
se From annual reports of the American Iron and Steel Association. 


IRON-ORE RESERVES OF THE UNITED STATES. 


About two years ago, in response to a request from the Swedish 
Parliament, an eminent Swedish: geologist prepared a report on the 
iron-ore reserves of the world. The report itself attracted little notice 
in the United States, even among those directly interested in the 
iron industry. Early in 1906, however, a summary of the report 
was forwarded by the American consul at Paris, and the wide circu- 
lation given to consular reports in America resulted in drawing con- 
siderable attention to the matter in both the daily and the technical 
press. 

The character of the report in the form in which it reached the 
American public is fairly indicated by the following extracts: 


It will surprise a great many to learn that we are likely to run short in iron inside 
of a single century if we keep up the present rate of consumption. As a matter of 
fact we are more likely to increase the consumption than we are to reduce it. The 
world has only 10,000,000,000 tons of iron ore available. Of these Germany has twice 
as many tons as the United States. Russia and France each have 400,000,000 tons 
more than this country. * * * Assuming therefore as true the claim of geological 
science that the extent of workable iron-ore beds is known to within a margin of pos- 
sible error not exceeding 5 per cent, the Swedish report, which is based upon the 
most authoritative information, has naturall y attracted world-wide attention. e X 
The present output of ore and the amount of ore actually consumed by each is as 

ows, in tons: 


Workable de- Annual out- | Annual con- 


Country posits. put. sumption. 
United States... 2... cece cece cece ence nene 1, 100,000,000 | 35,000,000 35, 000, 000 
Great Britain... 22.22.2022. 2 occ cece eee cece cece cece cease 1,000,000,000 ' 14,000,000 20, 000, 000 
USNDOLON PUDE aren RVR Caro VIE 2, 200,000,000 | 21,000,000 24,000, 000 
Spain TERA etree Ral RA 500, 000, 000 8,000, 000 1,000, 000 
assis and Finiand.............................. e. cee eens 1, 500, 000, 000 | 4,000, 000 6, 000, 000 
lan s MARRE RENE ROREM EDEN AE 1, 500, 000, 000 6, 000, 000 8, 000, 000 
Linens ERROR NEM MEME MN A 1,000, 000, 000 4, 000, 000 1,000, 000 
Austria-Hungary... 2.2.2.0 cee ence e eene 1, 200, 000, 000 3,000, 000 4, 000, 000 
Other counttles ooi eroe eoe cae rao IO 5,000, 000 1, 000, 000 
Total icons ates eee tad 10,000,000,000 | 100,000,000 | 100,000, 000 


While it is probable that the foregoing 
the undeveloped ore deposits of 
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obvious and impressive. Of ¡the world’s workable iron-ore deposits, as at present 
known, the United States possesses only about one-ninth, and at the present rate of 
consumption the entire supply will be exhausted within the present century. 

It must be admitted that an official statement such as this might 
fairly cause alarm to those unacquainted with the facts of the case 
and that the daily press can not be blamed for taking the matter 
very seriously. As a matter of fact, however, the figures given can 
not be accepted as reliable, and it seems desirable to present a more 
careful statement of the case. The original Swedish report did not 
do justice to the American iron-ore deposits, and in the consular 
translation this injustice was accentuated rather than lessened. 

Before taking up the subject of American iron-ore reserves in gen- 
eral it may be well to dispose of one statement in the quotation: 
“* Assuming therefore as true the claim of geological science that the 
extent of workable iron-ore beds is known to within a margin of 
possible error not exceeding 5 per cent * * ^*," This assump- 
tion appears to be entirely gratuitous. No mining geologist of any 
experience would make such a claim, except for very small or unusu- 
ally uniform ore bodies. Elsewhere, in discussing the Clinton or red 
ores of Alabama, the writer has said: ‘‘The amount of Clinton ore 
in any area can probably be determined by a geologist within 5 or 10 
per cent, and estimates of red-ore reserves can therefore be made b 
competent men with a degree of accuracy impossible in dealing uL 
the magnetites, hematites, or brown ores of other districts." The 
Clinton ore it must be remembered is an exceptionally easy ore to 
estimate because it occurs in bedded form and is fairly uniform over 
considerable distances both vertically and horizontally. In dealing 
with irregularly shaped ore bodies an estimate which came within 25 
per cent of the actual quantity might well be considered remarkably 
accurate. When, however, the estimate covers not a single area or 
deposit, but the total iron ore contained in a State or nation, the 
case is very different, for the possibility of error in such an estimate 
is enormous. As will be shown below, the Swedish report on iron- 
ore reserves probably contains an error of something over 1,000 per 
cent in its estimate of American ore tonnage. 

The Lake Superior district, at present the leading American pro- 
ducer, has been explored more thoroughly than any other ore field in 
the United States, but estimates as to total tonnage range within 
rather wide limits. At present the totals commonly uoted vary 
from 1,500,000,000 to 2,000,000,000 tons, of which the United States 
Steel Corporation is commonly supposed to control over three- 
fourths. his supply is being drawn on to meet a constantly increas- 
ing annual demand, and it is conceded that before 1915 the district 
will probably be called upon to ship over 50,000,000 tons of ore a 

ear. It is obvious that at such a rate the Lake Superior ores can 
ardly be expected to last beyond the year 1950, and it is equally 
obvious that long before that date the value of good workable deposits 
of iron ore, both there and elsewhere in the United States, will have 
increased immensely. During the past year ore lands in the Lake 
district have been sold at a valuation of $1 per ton of ore in the 
ound, though the average valuation is still of course considerably 
elow that price. 

In the Rocky Mountain and Pacific States a few large iron-ore 

deposits are known to exist, and many others are reported, but any 
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attempt at an estimate of total tonnage would be, with only our 
present knowledge of the subject, merely the wildest sort of guessing. 

A more promising field lies in the older Eastern States. It is 
probable that careful exploratory work will develop magnetic iron 
ores in New York, New Jersey, and Pennsylvania in quantities far 
in excess of anything usually considered possible in those States. 
Here also close estimates are impossible. 

With regard to the southern iron ores the case is very different. 
Here the work which the Geological Survey has carried on during the 
last three years and which was planned so as to obtain data on the 
quantity of ore available, gives a fairly secure basis for tonnage esti- 
mates. It is safe, therefore, to submit the following figures as repre- 
senting minimum values for the workable iron-ore reserves above 
the 1,000-foot level of certain Southern States, with the caution that 
further exploratory work in the South will probably greatly increase 


rather than decrease these estimates: s 
Red ore Brown ore 
ADAMA A E SV De dE P long tons.. 1,000,000,000 75, 000, 000 
o NUM MH OMM DM. o 200, 000,000 125, 000, 000 
yd. x c do 600, 000, 000 225, 000, 000 
Wiehe aoe br ea uo van GM UR DE ded ure ds do 50, 000, 000 300, 000, 000 
A oon QUA Due f um do.... 1,850,000,000 725, 000, 000 


This gives a total estimated reserve, for the red and brown ores of 
the four States noted, of over 2,500,000,000 tons. If to this we add 
the ores occurring at deeper levels in the States named, and also the 
red and brown ores of Maryland, West Virginia, and Kentucky, and 
the magnetic ores of the other Southern States, it is probably fair to 
assume that the total southern ore reserve will amount to very nearly 
10,000,000,000 tons, or five times that credited to the Lake Superior 
district. Much of this ore is of course unworkable at the present 
day, but all of it should be counted on in any estimate of total ore 
reserves. 

In considering these figures it will be well to bear in mind that the 
southern red ores will average from 33 to 43 per cent metallic iron, 
but that they carry so much lime as to be almost or quite self-fluxing. 
The brown ores, as washed, will range from 40 to 50 per cent metallic 
iron. It may be further added that the estimates as to red-ore ton- 
nage are probably much more accurate than those relative to brown 
ores. 

To sum up the matter—in place of the 1,100,000,000 tons credited 
by the Swedish geologist, it is probably safe to i that the United 
States has from ten to twenty times that reserve of iron ore. 

The present rate at which our ore is being mined is as follows: 


NGS NN A nea enusoaees tons... 35, 019, 308 
[CC MEER eee ren int tsa aa tase en ie oa A: do.... 27,644, 330 
| MN A OA AA A O do.... 42,526, 133 
E A NO O do.... 47,749,728 


Assuming that the demand for iron ore during the present century 
may range from 50,000,000 to 100,000,000 tons per year, the Lake 
Superior district would last for from twenty-five to fifty years more, 
if it supplied the entire United States. But counting on the known 
reserves elsewhere in the United States the ore will last for a much 
longer period, though, of course, it must necessarily show a gradual 
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but steady increase in value and in cost of mining, along with an 
equally steady decrease in grade. No attempt is here made to con- 
der a very important factor in the problem—the extent to which 
Cuban, Haytian, and other high-grade foreign ores may be imported 
in the near future. 


OCCURRENCE AND PRODUCTION OF IRON ORE IN THE 
VARIOUS STATES AND DISTRICTS. 


THE IRON DISTRICTS OF THE UNITED STATES. 


Iron ore is mined for blast-furnace use in only 26 States of the 
Union, though it occurs in almost every State and Territory. For 
convenience in description, it is advisable to group the producing 
States in four natural districts defined by geographic and trade con- 
siderations: : 

1. The Lake Superior district, including Michigan, Minnesota, 
and Wisconsin. 

2. The southern district, including Alabama, Georgia, North 
Carolina, Tennessee, the Virginias, Maryland, Kentucky, 
Arkansas, Missouri, and Texas. 

3. The northern district, including New England, New York, 
New Jersey, Pennsylvania, Ohio, and Iowa. 

4. The western district, including the producing States of Colo- 
rado, Utah, Wyoming, Arizona, and New Mexico. 

The present relative importance of these four districts as iron-ore 
producers is well brought out by the following table, which gives the 
output of each district in long tons for 1905 and 1906, and the per- 
centage of the total American output produced by each district in 
those years. It will be seen that the Lake district is preeminently 
the greatest, producing approximately four-fifths of the total, as 
against one-seventh from the southern district, one-twentieth from 
the northern, and one-sixtieth from the western districts. 


Iron-ore production of the four districts in 1905 and 1906. 


1905. 1906. 

Quantity, - Percent- Quantity, Percent- 

in long age of in long age of 

tons. total. tons. | total. 
Lake Superior... ccelo oes ret ususc ure e era cina 33, 180, 367 78. 73 | 38,035, 084 79. 66 
SOIT HCEIL s eee sebo bone Cree ee ET UE ce ele a a E | 5,100. 819 13. 4L | 6,325, 710 13. 24 
Northern "rA TE n NT 2, 520, 845 5. 93 2, 582, 666 5. 41 
ho jy BET HET 824. 102 1. 93 806, 208 l. 69 


JUR ees ear eater, tose ha nae See E 42,526,133 | 100.00 47,749,728 | 100. 00 
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LAKE SUPERIOR DISTRICT. 


The Lake Superior district, which for convenience is here consid- 
ered to be exactly coextensive with the States of Minnesota, Michi- 
gan, and Wisconsin, produced during 1906 over 38 million tons of 
iron ore, equivalent to about 80 per cent of the entire American 
output. It is at present by far the most important iron district, not 
only in the United States but in the world. 

Lake Superior iron ranges.—The bulk of the production of the 
American portion of the Lake Superior district is from five distinct 
areas or 'ranges," located in Michigan, Wisconsin, and Minnesota. 
The essential facts concerning these five principal ranges, together 
with less important ranges in Canada or Glscw lare in the district, 
are embodied. in tabular form as follows: 


Lake Superior tron-ore ranges. 


Production, 


Range. Location. | Opened.| 1889-1906, 

| in long tons. 
Marquette ooo... eee. Michigan. occ sot oe rhe tk Ye caedis ve Aiit eds 1554 54, 001. 441 
Menomince................. Michigan and Wisconsin................lluuel... 1572 50, 308, 316 
GoEODIe A erred lec oee Wear A 1554 47,532, 521 
Vernon crac Minnesoti- es eda Sec ad E ua 1884 24, 064, 820 
A A Seed odie ieee Soe Oe cede dat a host Saws baad Stee oris 1892 123, 513, 206 
Michipicoten................ Canidi s o ecc cuc Uber sat Ruso Lon ME 1900 a 1,090, 939 
Bara. io MOEISCODSIT, a Eire ke ed dee a e aS A dates 
SUCDULY tdo aca Canadm Ras | 


a Production of 1906 not included. 


Production of Lake Superior districts by ranges.—Details concerning 
the production of the five principal ranges arc presented in the fol- 
lowing tables. It will be seen that the Mesabi range in 1906 pro- 
duced. slightly over three-fifths of the entire Lake Superior output, 
and that its ratio of increase over 1905 was also the greatest. The 
two Minnesota ranges together produced almost exactly two-thirds 
of the entire Lake Superior production—an amount over one-half the 
entire production of the United States. 


Production of iron ore in the Lake Superior region in 1905-6, by ranges. 


| o | 


Percent- | Percent- 

| age of age of 
| Increase (+) increase total pro- 

Range. 1905. 1906. or decrease | > duction 

(—) in 1906. decrease, a Luke 

1906. uperior 

region. 
| A-| ———— 

Long tons. Long tons., Long tons. | 

Marquette (MichigaW ..............ooooco.. 3.772.645 4,070,014, + 208,269 ' + 7.91 10.7 
Menominee (Michigan and Wisconsin)...... 4,472,030 | 4,062,357 + 489,727 | +10.95 13. 10 
Gogebie (Michigan and Wiscons n)......... 3,344,551 | 3,484,023 + 139,472 | + 4.17 0.20 
Vermilion (Minnesota)... a 1.578,66 | 1,794,186. + 215.560 +13.65 4.7 
Mesabi (Minnesota)........................ 20, 156, 506 | 23, 564, 891 +3, 408, 325 +16.91 62.21 
+4, 551,353 | +13.66, — 100.00 


Fer Th See eri rt ut entrer rid 33, 325, 018 | 37, 876, 371 
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Production of Lake Superior iron ore, 1889-1906, by ranges, in long tons. 


Year. Marquette. eel Gogebic. | Vermilion.| Mesabi. Total. 
e A 2,631,026 | 1,876,157 | 2,147,923 DOR iris 7, 519, 614 
E wets — PR 2,863,848 | 2,274,192 | 2,914,081 891,910 |.......5. e 8, 944, 031 
A E E T 2,778,482 | 1,856,124 | 2,041,754 945,105 |............. 7,621, 465 
EA ii a as 2,848,552 | 2,402,195 | 3,058, 17 1, 226, 220 29, 245 9, 564, 388 
1808 mE 2,064,827 | 1,563,049 | 1,466,815 815, 735 684, 194 6, 594, 620 
ils RD ET 1,935,379 | 1,255,255 | 1,523,451 | 1,055,220 1,913, 234 7,682, 548 
E Dt 1,982,080 | 1,794,970 | 2,625,475 | 1,027,103 2,839,350 | 10,268,978 
|o --——————— 2,418,846 | 1,763,235 | 2,100,398 | 1,200,907 3,082,973 | 10,566,350 
I8UT Loose Eur etes town 2,673,785 | 1,767,220 | 2,163,088 | 1,381,278 4,220,151 | 12,205,522 
IROR. sed eoe du TER Pr EY 2,987,930 | 2,275,664 | 2,552,205 | 1,125,538 4,837,971 | 13,779,308 
Lo A e eaS ' 3,634,596 | 3,281,422 | 2,725,648 | 1,643,984 6,517,305 | 17,802, 955 
O id o . 3,945,068 | 3,680,738 | 3,104,033 | 1,675,949 8,158,450 | 20,564, 238 
0 A incertae es | 3,597,089 | 3,697,408 | 3,041,860 | 1,805, 996 9,303,541 | 21,445, 903 
A —— — 3,734,712 | 4,421,250 | 3,683,792 | 2,057,532 | 13,080,118 | 26,977, 404 
(O08 coo vore A 3,686,214 , 4,093,320 | 3,422,341 | 1,918,584 | 13,452,812 | 26,573,271 
1904. Loose En ene e e 2,465,448 | 2,871.130 | 2,132,898 | 1,056,430 | 11,672,405 | 20,198,311 
1900... 4i err ains 3,772,645 | 4,472,630 | 3,344,551 | 1,578,626 | 20,156,566 | 33,325,018 
A | 4,070,914 | 4,962,357 | 3,484,023 | 1,794,186 | 23,564,891 | 37,876,371 


Total da do | 54,091, 441 50, 308, 316 | 47,532, 521 | 24,064,820 | 123, 513, 206 | 299, 510, 304 


Shipments and receipts of Lake Superior ore.—During 1906 over 
38,500,000 long tons of iron ore were shipped from the Lake Superior 
district. Of this total over 37,500,000 tons were shipped by water 
down the Lakes, the remaining 1,000,000 tons being all-rail shipments. 
Of these shipments, 32,000,000 tons reached Lake Erie ports, the 
remainder being received at Chicago, Milwaukee, and other places. 
Details concerning these shipments and receipts are presented in 
the following tables, which are taken from the Iron Trade Review: 


Shipments of Lake Superior iron ore, 1901-1906, in long tons. 


—— >= 
Shipping port. 1901. 1902. | 1903. | 1904. 1905. | 1906. 

Two Harbors................- 5,018,197 | 5,605,185 | 5,120,656 | 4,566,542 | 7,779,850 | 8,180,125 
Escanaba....................- ,022, 6 5,413,704 : 4,277,561 | 3,644,267 | 5,307,938 | 5,851,050 
DI Das cies 3, 437,955 | 5,598,408 5,356, 473 | 4,649,611 | 8,807,559 | 11,220, 218 
Ashland. 2. ese ee cot Lesa ,886, 3,553,919 | 2,823,119 | 2,288,400 | 3,485,344 | 3,388, 106 
Marquette..................... , 954, 2,595,010 |. 2,007,346 . 1,907,301 | 2,977,828 | 2,791,033 
Superlor........... A ES 2,321,077 | 4,180,568 | 3,978,579 4,169,990 | 5,118,385 | 6,083,057 
Gladstone..................... 117, 089 92,375 | 85, 816 A peer eee ee 

TOCA ade 20, 157, 522 | 27.039, 169 | 23,649, 550 | 21,226,664 | 33, 476,904 | 37, 513, 589 
All-rail shipments............. 431,715 | 531, 952 640, 328 | 548, 253 876,552 | 1,008, 650 

Grand total............. 20, 589, 237 | 27,571,121 | 24,289,878 | 21,774,917 | 34, 353, 456 | 38, 522, 239 

| 
Tron-ore receipts at Lake Erie ports, 1901-1906, in long tons. 
Port. 1901. 1902. 1903. | 1904. 1905. 1906. 
j | 

Ashtabula, Ohio.............. 3,981,170 | 4,796,805 | 4,242,160 | 3,639,250 | 6,373,779 | 6,833, 352 
Cleveland, Ohio............... ,831,060 | 4,873,318 | 4,434,160 | 3,572,228 | 5,854,745 | 6,604, 661 
Conneaut, Ohio............... 3,181,019 | 4,300,301 | 3,903,937 | 4,083,655 | 5,327,552 | 5, 432,370 
Buffalo and Tonawanda, N. Y.! 1,475,386 | 2,256,708 | 2,149,901 | 2,433,601 | 3,774,928 | 4,928, 331 
¡A A aos vache eos 1,379,377 | 1,717,268 | 1,257,798 | 1,284,778 | 2,112,476 | 1,986, 539 
Fairport, Ohio................ 1,181,776 | 1,538,744 | 1,434,342 | 1,157,858 | 2,008,621 | 1,861, 498 
Toledo, Óhlo. ...........-....- ,298 | 1,037,571 652, 305 508,793 | 1,006,855 | 1,423,741 
Lorain, Ohio.................. 721,662 | 1,442,417 990, 490 972,931 | 1,605,823 | 2,191,965 
Huron, Ohio.................. 431, 311 520, 646 486, 106 231, 364 825, 278 778, 453 
Sandusky, Ohlo............... 33,017 165, 556 130, 532 48, 51, 202 35, 847 


A ]| — á— M | À— —— Ne eel 


Total liodie REUS 17,014,076 | 22, 649, 424 | 19, 681, 731 | 17,932, 814 | 28,941, 259 | 32,076, 757 
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Stocks of iron ore at Lake Erie ports.—The two following tables, 
taken from the Iron Trade Review, contain data as to the stocks on 
hand at Lake Erie ports on December 1, 1906, and May 1, 1907, 
respectively. It will be noted that although the stocks on Decem- 
ber 1, 1906, were lower than on the same date in 1905, the quantity 
remaining in stock on May 1, 1907, was greater than in 1906. 


Stocks of tron ore at lower lake ports, December 1, 1901-1906, in long tons. 


At close of navigation, December 1— 


Port. SS SS ES EE 
1901. | 1902. 1903. 1904. 1905. 1906. 
Ashtabula, Ohio.............. 1,769,145 | 1,967,136 | 1,911,911 | 1,403,575 1,589,951 1,631,312 
Cleveland, Ohio............... 1,378,060 | 1,500,604 | 1,337,750 | 1,237,033 | 1,330,619 | 1,224,606 
Fairport, Ohio............... , 590 924, 236 845, 946 660, 420 759, 961 590, 783 
Erie, PA. ooo A 470, 718 722, 966 657, 409 583, 439 564, 961 552, 631 
Lorain, Ohio................. 195, 863 328, 304 288, 581 299, 504 271,695 336, 321 
Conneaut, Ohio .............. 604, 106 673, 679 501, 364 684, 487 976,976 | 1,057, 424 
Toledo, Ohio.................. 254, 196 310, 023 106, 710 318, 573 368, 024 281, 
Huron, Ohio.................. 231, 501 232, 764 253, 249 182, 495 208, 023 245, 499 
Buffalo, N.Y .................. 198, 100 319, 367 282, 890 318, 739 315, 780 315, 412 
Sandusky, Ohio............... 47, 384 95, 175 95, 275 75, 134 52,977 17, 467 
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Stocks of iron ore at lower lake ports, May 1, 1902-1907, in long tons. 


At opening of navigation, May 1— 


Port. ee ee 

1902. 1903. 1904. | 1905. 1906. 1907. 

$ 
Ashtabula, Ohio 924,742 | 1,073,967 | 1,559,028 | 623,451 462, 564 

Cleveland, Ohio............... | ,865 | : ,508 | 513,559 | 350,382 | 447,573 
Fairport, Ohio................ ' 472,325 555, 579, 677 , 869 266, 162 154, 246 
Erie, PA... oon sees ess ! 223,972 | 426,744 | 474,275 | 236,414 160, 488 189, 276 
Lorain, Ohio.................. ! 96,902; 190,311 237, 404 165, 586 140, 452 176, 300 
Conneaut, Ohio............... 152,891 | í 128, 018 96, 295 148, 528 139, 853 
Toledo, Ohlo................-- 111,511 126, 331 160, 216 71, 642 52, 550 147, 397 
Huron, Ohio.................. | 129,635 | 147, 817 , 008 68, 100 80, 738 98, 106 
Buffalo, N. Y ................- ! 73,861 60, 241 150, 106 61,271 90, 906 50, 313 

Sandusky, Ohio............... | 37,400, 56,500 44, 444 29, 320 ; 
Total IA | 2, 848, 194 | 3,592,307 | 4,534,103 | 2,271,631 | 1,791,090 | 1,976,988 


Prices of Lake Superior iron ores, 1906—7.—The prices established 
in the fall of 1906 for 1907 deliveries of Lake Superior iron ores at 
lower lake ports showed an increase of 75 cents per ton on Bessemer 
ores and 50 cents on non-Bessemers. Along with this increase in 
price, however, was a decrease of over 1 per cent in the iron content 
of the basis ore, the Bessemer base being reduced from 56.7 per cent 
to 55 per cent, and the non-Bessemer from 52.8 -per cent to 51.5 per 
cent. This reduction in iron content amounts to a further increase 
in price, so that the actual rise is about 92 cents per ton for Bessemer 
ores and 63 cents per ton for non-Bessemers. A comparison of prices 
for the four principal types in 1906 and 1907 is therefore as follows: 


Prices per long ton of Lake Superior iron ores at lower lake ports, 1906-7. 


| 1907. 
1906. Reduced 
New | to 1906 
basis basis 
Old Range: 
A A E A A te oe C PE. $4. 25 $5.00 $5.17 
Non-Bessemet. nino rion kis ee 3. 70 4.20 4.33 
Bessemer A we eee ait inate tudes 34 caue elu du Euri CE ae 4.00 | 4.75 4.92 
Non-Beseemer................. ce. nec ccc cece ccccccecscccccccccccccecs | 3.50 4.00 | 4.13 
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Grade and character of Lake Superior iron ores.—The bulk of the 
Lake Superior iron ore is red hematite, though small quantities of 
magnetite are furnished by the Marquette Range. In places this 
hematite carries a considerable percentage of comba water, so that 
a small portion of the output might fairly be placed in the brown 
hematite class. In the present report, however, all of the Lake 
Superior ores are grouped as red hematites. 

The average grade of the ores shipped from the Lake Superior 
district is decreasing quite steadily, the falling off in the past five 
years probably amounting to a decrease of 1 per cent in iron content 
per year. 

The cargo analyses of a representative group of these ores, as 
shipped in 1906, will be found in the following table, selected from 
those published by the Lake Superior Iron Ore Association. The 
analyses given are for ores in natural condition. 


Average cargo analyses of Lake Superior iron ores of the season 1906. 


GOGEBIC RANGE. 


| Phos Eis | Man- Alumi- Mag- | Sul- Loss Mois- 
Ore. Iron. phorus. Slee. ganese, na. MMe. hesia. phur. DIE. ture. 
| | | | nition. 
1 , ! i 
Ashland............ 53.40| 0.040| 6,54 0.240| 275 | 0.222| 0.231 0.008; 2.45! 11.00 
Brotherton......... 53.04 | .025| 1261 .263 |  .96| .145| .109  .007 64 9.18 
Cary Bessemer..... 50.87 | .051 | 4b | 202 | .90j .A0| .291  .000| 460 9. 00 
Norrie.............. 55, 28 | . 035 3. 91 . 35 QE. ELA bar MEN. DRE 11. 45 
MIR attests mr EN AS A. AE RE A RN RESTA CA ine See e 
MARQUETTE RANGE. 
Abbotsford, lump..| 63.86 | 0.034' 5.31 ........ ........ 1 CR me c RON: | 0. 96 
Bessie.............. 4895, .409 13.72 ........ PORUM AA Se rome re nents MORE. | 247 
Cliffs, lump......... 61.19 | .13, 5.87 | 0.308, 2,48 | 0.796 | 0.776, 0.021 | 0.68 . 50 
Palmer............. 46. GS . 051 74 WOE A PSAL AS AA NERO m ME 1. 41 
Richmond ........ 41. 75 .040 | 32. 82 .00 .93 . 24 .35 .004 ! 1.85 4.03 
Salisbury........... 52.00 | .110| 662 | 516| 200| .50 44 /— .010 | 2.07 | 12.50 
e PH MD ee : | 
MENOMINEE RANGE. 
uns Cd FE | i oe ee ae ; | 
Baltic. 2.2.2.2... 50.94 | 0.409 4.81 0.225, 300 1.37 1.42) 0.085) 5.26. 10.00 
Calumet............ 30.85) .025 3126 L10) 234| RAL) LO; LX 5.00 
Flonice............ 49.43 | .29, 78, .20| 320] 127, 23: .1l6 4.24] 10.46 
Saginaw: ..........- 50.35 | 1029 | 16:19) we] Li (E Lu, io, L, GN 
es E uu PE X" lies ccs, p ^ 
BARABOO RANGE. 
i (ee ca b MV HM A 
Mlinois............. 47.89 0.041 14.80 | 0.160 — L51, 0.29 | 0.15 ........ | 1.82 12.13 
| 
MESABI RANGE. 
Biwabik............ E" 42 000 — 330, 0.417 | Là 045 024 007' 3.90 9. 34 
Larkin............- ! 4942) .023. 13.41 1.43 1. 16 . 19 2 .02! 275| 10.00 
Mahoning.......... 5s. 32. .044 L93 2. LR . 40 05 — .011 292) 10.14 
Shenango........... 24. 73 ,U40 4. 32 .06 2. 16 | ¿10 10; .010; 413 | 12. 14 
shilling............- | 52.45 Qui — 4.42 na 1.38 32 09 02A OXN) 12.30 
TOV eene a ri | 49. 29 03, 95S | . 53 2. 49 28 61 170 | 5. 34 | 14. 00 
! 
i | l 
VERMILION. 
nh S ad MOM S | à | | SS mE | | TA C USES 
Chandler........... 59.77 | 0.040 | 5.29, 0.098 ........ RET NP eee A PEE 5. 40 
Pilot, lump......... 65. GR . 029 2. 10 ZUG oec A de E eerie DR Rn ico 2.30 
SUN 60.71 | .041 | BSY! OUR Le... | O aie eee prs | Eoo d 5.71 
| 
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The exploratory work of 1906 was confined to closer drilling and 
more detailed examination of known districts, to exploration of exten- 
sions of these districts, and to deeper level work in the Michigan 
ranges. The last was perhaps the most promising field of endeavor. 

It would perhaps be hazardous to say that all of the large high- 
Ee deposits of iron ore in the Lake Superior district are now 

efinitely known and located. The fact remains, however, that 
explorations on the new ranges—Baraboo, Cuyuna, and the Cana- 
dian group—during the past few years have been with few exceptions 
distinctly disappointing. In the Coleraine region, on the western 
end of the Mesabi, large quantities of ore have been developed by 
drilling, but the bulk of these ores is low grade and very sandy. 
Careful washing improves them remarkably, however, and they can 
be counted on to form part of the supply of the near future. 

The Great Northern ore lease.—The principal development of the 
year in the Lake Superior iron region, the leasing of the Great North- 
ern or Hill ore lands to the United States Steel Corporation, was, in 
its initial stage, financial rather than industrial. It would be diffi- 
cult to overestimate the importance of this step in its relation to 
the future of the Lake Superior iron-ore industry, and, in fact, to 
the American iron trade in general. Its most immediate effects 
were to appreciably strengthen the Steel Corporation's ore reserves, 
to remove the possibility of any serious future competition based on 
Lake Superior ores, and to increase the royalty scale for undeveloped 
Lake Superior ores. The Steel Corporation is now currently credited 
with controlling something between two-thirds and receo ia of 
the entire Lake Superior iron-ore supply. As the Geological Survey 
reports on the Lake districts contain nothing on which to base 
tonnage estimates, there is no ready means of checking up this 
current belief. Whatever the exact percentage may be, it is 
certain that the recent acquisition removed from the market the 
largest holding of ore lands known to remain in the district. The 
principal features of the lease are as follows: The royalty to be 
paid for the ore is, at the start, $1.65 per long ton for ore con- 
taining 59 per cent metallic iron, delivered in docks at the head of 
Lake Superior. If the ore grades higher or lower than 59 per cent, 
the royalty is to be increased or decreased according to a fixed scale. 
This royalty is for ore to be shipped during 1907, and the base price 
is to be increased 3.4 cents per ton for each succeeding year. The 
minimum to be mined and shipped is 750,000 tons in 1907, and 
this minimum increases by 750,000 tons per year until it reaches 
8,250,000 tons a year, after which it remains constant. The lease 
will continue until the ore is exhausted, unless on January 1, 1915, 
the lessee decides to terminate it. The rovalty includes a payment 
to the Great Northern Railway Company of 80 cents per ton for 
transportation charges from the mines to the head of the lake. The 
actual royalty to be paid for the ore, therefore, is 85 cents per long 
ton in 1907, 88.4 cents per ton in 1908, and so on. It is baud 
that the bulk of this ore will fall considerably below the require- 
ment of 59 per cent metallic iron taken as the base for rovalties. 
Widely variant estimates have been published as to the ore ton- 
nage covered bv this lease. Mr. T. F. Cole, in testifying before a 
Minnesota legislature committee, is reported to have said that on 


86 MINERAL RESOURCES. 


the Hill lands approximately 175,000,000 tons of ore had been dis- 
closed by exploratory work. On the assumption that as much more 
remains entirely untested, the lease would cover something like 
350,000,000 tons of ore. 


PUBLICATIONS ON THE LAKE SUPERIOR DISTRICT. 


The following list gives the titles of the various reports issued by 
the United States Geological Survey, which cover the geology and 
iron resources of this region: 

BaAYLEY, W. S. The Menominee Iron-Bearing District of Michigan. Monograph 
XLVI, U. S. Geol. Survey. 513 pp. 1904. 

CLEMENTS, J. M. The Vermilion Iron-Bearing District of Minnesota. Monograph 

LV, U.S. Geol. Survey. 463 pp. 1903. 

CLEMENTS, J. M., SmyTH, H. L., Baytey, W. S., and Van Hise, C. R. The Crystal 
Falls Iron-Bearing District of Michigan. Monograph XXXVI, U.S. Geol. Survey. 

512 pp. 1899. 

IRVING, k D., and Van Hise, C. R. The Penokee Iron-Bearing Series of Michigan 
and Wisconsin. Monograph XIX, U. S. Geol. Survey. 534 pp. 1892. 

Lerrun, C. K. The Mesabi Iron-Bearing District of Minnesota. Monograph XLIII, 
U. S. Geol. Survey. 316 pp. 1903. 

Van HisE, C. R. The iron-ore deposits of the Lake Superior region. In Twenty- 
first Ann. Rept. U. S. Geol. Survey, pt. 3, Pp. 305—434. 1901. 

Van Hise, C. R., Baytey, W. S., and SmyTH, H. L. The Marquette Iron-Bearing 
District of Michigan, with Atlas. Monograph XXVIII, U. S. Geol. Survey. 
608 pp. 1897. 


SOUTHERN DISTRICT. 


As noted in an earlier table of this report, the southern district 
now produces slightly over 13 per cent of the entire iron-ore output 
of the United States. Of late years this percentage has shown no 
particular tendency to increase, having been stationary or declining 
since 1896. 

The South is practically unsupplied with ores below the Bessemer 
limit in phosphorus. Considering the region as a whole, it may be 
said that its present ore supply is of two types—(1) red hematite of 
rather low iron content (35—40 per cent), but frequently containing 
sufficient lime to be self-fluxing; (2) brown hematites, ranging from 
38 to 52 per cent iron, usually high in silica. Neither of these types 
is characteristically low in phosphorus, and during the prevalence 
of the Bessemer idea the al use of southern irons was for the 
foundry. With the rapid rise of the basic open-hearth process, how- 
ever, much of the southern product now goes into steel making, and 
this proportion seems likely to increase rapidly. In addition to the 
two classes of ore above noted as supplying the bulk of the present 
southern output, large deposits of magnetic ores, though not exten- 
sively worked at present, are known to exist. 

Alabama --Comiercis , geographical, and geological differences 
permit the separation of the iron ores of Alabama into six groups: 

1. The Clinton, red, or fossil ores of the Birmingham district, 
including ores occurring in the territory tributary to Birmingham 
from Springfield south through Birmingham to the southernmost 
outcrop of red ore. 

2. The red ores of northern Alabama, including ores in territory 
tributary to Chattanooga, Attalla, and Gadsden. 
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3. The gray hematites of Talladega and adjoining counties in east- 
ern Alabama. 

4. The brown ores of the Russellville district in northwestern 
Alabama. 

5. The brown ores of the Woodstock district, mostly in eastern 
Tuscaloosa County. 

6. The brown ores of eastern Alabama, occurring in a belt extend- 
ing from the Georgia State line, near Rock Run, southwestward 
through the Coosa Valley country to near Brierfield. 

Of these six areas the Birmingham district contains the principal 
reserves of red ore in the South, while the Russellville district is 

rhaps the most promising of the Alabama brown-ore regions so 
ar as Pe of future extension are concerned. 

In the spring of 1907 it was reported that the Champion brown-ore 
mines, located a few miles north of Oneonta, were to be reopened and 
worked by the Tennessee Coal, Iron and Railroad Company. These 
mines, currently believed to be among the richest in the State, are 
owned jointly by the Tennessee and the Sloss-Sheffield companies and 
have been idle for a number of years, owing to disagreement be- 
tween the owners. It is stated ibat 35 cents per ton is to be paid 
as royalty for ore extracted by the Tennessee Company under the 
present agreement. 

During 1906 the Potter ore lands in the Birmingham district were 
pee by the Republic and the Tennessee companies jointly. 

ough the Potter tract is estimated to contain only about one-fifth 
as much ore as was involved in the Hill lease, it is of interest as a mat- 
ter of comparison to note that the southern companies secured their 
ore for practically 1 cent per ton. 

Georgia.—The present iron-ore production of Georgia is confined 
to a relatively small area in the northwestern corner of the State, and 
there is little prospect that this productive area will be materially 
extended in the near future. The ores now worked are (1) brown 
hematites, associated chiefly with Lower Silurian and Cambrian lime- 
stones, and (2) red hematites—the well-known Clinton ores. The 
latter do not reach the extreme development, either as to length of 
outcrop or thickness of bed, which is notable in Alabama. The 
Georgia brown ores, on the other hand, occur in extensive and impor- 
tant deposits. Magnetic ores are known to occur in the Piedmont 
district of Georgia, but so far they have not been carefully pros- 
pected. Those seen by the present writer were too small to warrant 
consideration as a source of furnace supply, but it is possible that 
workable deposits will yet be found in this district. | 

The formation of the Southern Steel Company and its subsequent 
rapid expansion will probably have an important influence on the 
future of the Georgia iron industry, and in particular will cause more 
rapid development in the Cartersville district. Changes of owner- 
ship in the Etna district may also materially increase the Georgia 
output. 

aryland.—Two distinct sources of ore have been worked to sup- 

ply the Maryland iron Nd and a third group of PE 
eposits 1s as yet untouched. The worked ores have been derive 

from (1) deposits of brown hematite in the Coastal Plain region, asso- 

ciated with Cretaceous sands and clays, and (2) deposits of brown 
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hematite in the valley regions, associated with Lower Silurian and 
Cambrian limestones. The third class mentioned, which gives 
promise of future value, includes a series of deposits of red hematite 
and magnetite occurring in the Blue Ridge region and associated with 
schists and gneisses. 

In this connection it may be well to note that the present large 
roduction of pig iron and steel in Maryland is not based to any 

re a ia extent on local ores, but on ores imported from Cuba and 
ain. 

P North Carolina and South Carolina.—The Carolinas are of interest 
as possible future producers of iron ores rather than as serious factors 
in the industry of to-day, for only one important mining operation is 
located within their limits. 

Though deposits of brown hematite are known to occur at various 
oints in North and South Carolina, the ores to which attention must 
e paid in future are the magnetic ores of the western portions of 

Both States. At the Cranberry mines in North Carolina these ores 
have already been handled in considerable quantity. Similar lenses 
of magnetite are known to be both frequent and extensive elsewhere 
in the Carolinas. 

Tennessee.—The iron production of Tennessee is derived from three 
sources, the deposits worked chiefly falling in one of the followi 
classes: (1) Red or Clinton hematites of the western side of the val- 
ley of East Tennessee; (2) brown hematites from the valley itself, 
and (3) brown hematites from Lawrence and other counties in middle 
Tennessee. None of these groups of deposits appear to have reached 
or even approached their maximum possible development. 

Texas, Arkansas, and AMissouri.— The three southwestern States 
here grouped are of little present importance as iron producers and 
offer little hope for the future. The most promising ore deposits of 
the region are those which occur in Texas. Here, in the northeastern 
counties, extensive though thin beds of brown hematite are found, 
while in Llano and adjoining counties magnetic ores of good grade 
but unknown extent have been located. 

Virginia.—Considered from either an industrial or a geologic point 
of view, the iron ores of Virginia fall into 6 groups: 


1. Magnetites and specular hematites of the Blue Ridge and 
iedmont districts. . 

2. Red hematites (Clinton ores, ‘fossil ores, 
the foothills of the Allegheny Mountains. 

3. Brown hematites (Oriskany ores) of the Goshen-Longdale- 
Oriskany district, mostly in Augusta, Bath, Botetourt, 
Alleghany, and Craig counties. 

4. Brown hematites of the New River-Cripple Creek district, 
mostly in Wythe and Pulaski counties. 

5. Pon ematites of the Roanoke, Shenandoah, and Page 
valleys. 

6. Brown du ("gossan ores") of Carroll and Floyd 
counties. 


Of these classes of ores, the Oriskany brown ores are at present the 
most important. "Together with the magnetites the Oriskany ores 
also give most promise of future supply. 

West Virgima.—The only kind of iron ore occurring in workable 
quantity in West Virginia is brown hematite, for the red Clinton 


MP 


* oolitic ores") of 
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hematites of the State are thin and the carbonate ores of the coal 
regions can not be considered as serious possibilities. The brown 
hematites occur in two regions, the deposits of the two differing in 
character and relations. The ores of the Shenandoah Valley area of 
Jefferson and Berkeley counties are now mined on a small scale and 
are associated with Cambrian and Ordovician limestones and shales. 
In the Allegheny foothills a different series of iron-ore deposits occur, 
entirely comparable to the Oriskany ores noted in the description of 
Virginia. These ores are as yet but slightly developed, but give 
promise of being of high importance in the near future. 


PUBLICATIONS ON SOUTHERN IRON ORES. 


Burcuarn, E. F. The iron ores of the Brookwood district, Alabama: Bull. U. S. 
G ol. Survey No. 260, pp. 321-334. 1905. 

The Clinton or red ores of the Birminghain district, Alabama: Bull. U. S. 

Geol. Survey No. 315, pp. 130-151. 1907. 

The brown iron ores of the Russellville district, Alabama: Bull. U. S. Geol- 
Survey No. 315, pp. 152-160. 1907. 

EckeL, E. C. Iron ores of northeastern Texas: Bull. U. S. Geol. Survey No. 260, 
pp. 348-353. 1905. 

—— The iron industry of Texas: Iron Age, vol. 76, pp. 478-479. 1905. 

—— The Clinton or red ores of northern Alabama: Bul. U. S. Geol. Survey No. 

285, PP; 172-179. 1906. 

1e Oriskany and Clinton iron ores of Virginia: Bull U. S. Geol. Survey No. 

285, pp. 183-189. 1906. 

Grasty, J. S. The gray ores of Alabama: Manufacturers’ Record, vol. 50, pp. 550- 
553. 1906. 

Hares, C. W., and Eckgr, E. C. Iron ores of the Cartersville district, Georgia: 
Bull. U. S. Geol. Survey No. 213, pp. 233-242. 1903. 

HorpEN, R. J. The brown ores of the New River-Cripple Creek district, Virginia: 
Bull. U. S. Geol. Survey, No. 285, pp. 190-193. 1906. 

KeitH, A. Iron-ore deposits of the Cranberry district, North Carolina-Tenness e: 
Bull. U. S. Geol. Survey No. 213, pp. 243-246. 1903. 

KixoLeE, E. M. The iron ores of Bath County, Ky.: Bull. U. S. Geot. Survey No. 
285, pp. 180-182. 1906. 

McCarriEe, S. W. Preliminary report on the iron ores of Georgia: Bull. No. 10, Georgia 
Geol. Survey, p. 190. 1900. 

NrrzE, H. B.C. Ironoresof North Carolina: Bull. No. 1, North Carolina Geol. Survey, 
239 pp. 1893. 

PorTER, P J. The Virginia iron industry: Manufacturers’ Record, vol. 51, pp. 717- 
719, 749-752, 788-790. 1907. 

Sars, P. S. The gray iron orcs of Talladega County, Ala.: Bull. U. S. Geol. Survey 
No. 315, pp. 161-184. 1907. 


NORTHERN DISTRICT. 


The northern, or more properly the northeastern, district now 
produces not quite 6 per cent of the total American output of iron 
ore, despite the fact that its reserves of ore would robabh compare 
favorably as to both quantity and quality with those of the Lake 
Superior district. 

New England.—The only iron ores of New England which require 
consideration at present are those occurring in the extreme western 
portion of the area. In Vermont, western Massachusetts, and 
northwestern Connecticut a series of brown hematite deposits are 
found associated with Lower Silurian and Cambrian limestones. 

New Jersey.—By far the most important iron ores of New Jersey 
are the magnetites which occur associated with gneisses and crys- 
talline limestones in the highland portion of the State. Several 
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deposits of red hematites and one of brown ore are or have been 
worked; but the bulk of the State’s production of ore has always 
been of the magnetic type. 
New York.—The iron ores of New York occur in five groups, dis- 

tinct geographically and geologically: 

1. Magnetites of the Hudson highlands. 

2. Magnetites of the Adirondacks. 

3. Red hematites of the western Adirondacks. 

4. Red hematites (Clinton ores) of central New York. 

5. Brown hematites of southeastern New York. 


The first three groups are by far the most important, either as 
present producers or as probable sources of future supply. 

Ohio.—The only iron ores at present mined in Oh are carbon- 
ates, associated with the coal rocks of the eastern and southeastern 
portions of the State. These ores, formerly the basis of a consid- 
erable local industry, are now mined on a small scale. Though 
occurring as carbonates originally much of the material extracted 
has been hydrated in part to brown hematite. Analyses of typical 
ores after calcination follow: 


Analyses of calcined carbonate ores, Ohio. 


O ED ET LE 44. 80 44. 50 
M anés CMI) TENENTUR A E E E Aa a aa aa AE e E EA aI a a eE 0.7 0. 62 
Sulphur (Sit occas A Utd UN cte cU Me M p 0. 67 0. 80 
Phosphorus A 0. 195 0.57 
Bilca (SiO crure reae we dec one ebentin quc dede Ru Ka riens A Pad omma we f ad 18. 50 23. 00 
Alumina CARO inc U ruere Rey scade vb wid eekesie x UT a Ee 5.15 4.45 
TARA (CAO): a obere A Eo bu TS E a rene dace a did 6.45 5.90 
Magnesia (MO A dos 1.95 2.55 


1. **Ohio block ore." Scioto County, Ohio. Calcined ore. 
2. New Castle Mine, Pine Grove, Lawrence County, Ohio. Calcined ore. 


Pennsylvania.—Many kinds of ore have at different times been 
mined in Pennsylvania, but at present only three classes are suffi- 
ciently important or promising to require notice here. These are: 

1. Magnetites of southeastern Pennsylvania. 

2. Brown hematites of the valley region of southeastern Penn- 
sylvania. 

3. Red hematites (Clinton ores) of east-central Pennsylvania. 

Of these the third class has been important in the past and 1s little 
worked at present; but it may again be of importance in the future. 
The other two classes are the present source of most of the Pennsyl- 
vania production of iron ore. 


WESTERN IRON DISTRICT. 


The western district, which includes the Rocky Mountain and the 
Pacific coast States, now produces less than 2 per cent of the total 
American output of iron ore. The relatively slow growth of the 
iron-mining industry in this district is due to the fact that at present 
only one furnace company is operating within its limits—the Colo- 
rado Fuel and Iron Company. The recent reopening of the works 
at Irondale, Wash., will probably have little effect on the iron- 
mining industry of the district, for the ores used at this charcoal 


~ 
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furnace will mostly be shipped in from Texada Island, British 
Columbia. 


PUBLICATIONS ON WESTERN IRON ORES. 


The following list ‘includes the more important recent publications 
relative to the iron ores of the western United States: 


Batt, S. H. The Hartville iron-ore range, Wyoming: Bull. U. S. Geol. Survey, No. 
315, pp. 190-205. 1907. 

Titaniferous iron ore of Iron: Mountain, Wyoming: Bull. U. S. Geol. Survey, 

No. 315, Pp: 206-212. 1907. 

BovrwELL, J. M. Iron ores in the Uintah Mountains, Utah: Bull. U. S. Geol. Survey, 
No. 225, pp. 221-228. 1904. 

Dicer, J. S. Iron ores of the Redding quadrangle, California: Bull. U. S. Geol. Sur- 
vey, No. 213, pp. 219-220. 1903.. 

LErrH, C. K. Iron ores in southern Utah: Bull. U. S. Geol. Survey, No. 225, pp. 
229-237. 1904. 

Iron ores of the western United States and British Columbia: Bull. U. S. Geol. 

Survey, No. 285, pp. 194-200. 1906. 


FOREIGN TRADE IN IRON ORE. 


_ Below are presented data on the imports and exports of iron ore 
into and from the United States, with a table on the world’s pro- 
duction of iron ore. 


IMPORTS. 


During 1906 the United States imported slightly more than 
1,000,000 long tons of iron ore, over three-fifths of which were from 
Cuba. Spain, Newfoundland, and Ontario, in the order named, 
were the next most important sources of supply. Norway, the 
East Indies, and British India were, tor the first time, noticeable in 
this regard. 

The table following shows the imports of iron ore, by countries, 
from 1903 to 1906, inclusive: 


Quantity and value of tron ores imported into the United States, 1908-1906, by countries, 
in long tons. 


| 1903. | 1904. 1905. | 1906, 
Country. Quan- Quan- Quan- | Quan- 
tity. Value. tity. Value. tity. Value. tity. Value. 
Cuba AN 613, 585 $1,501, 480 | 364,630 | $822, 413 ' 539, 935 1$1, 437, 000 | 630, 362 $2,178,997 
Spain.................. 94, 720 196,139 | 36,810 | 89,218 191,561 366, 436 | 171,870 418, 922 
rench Africa......... 7,830 14,586 !......... Veta anglais AA AA IAS NOE UK 
MOON te Rte eC Do AA NEP ! 2,535 ......- Jeunes. 48,630 61, 560 
Newfoundland and | i i 
Labrador............ a 86, 730 $6,680, 5,400; 5,400 5,000 5,600 4125, 395 125, 395 
United Kingdom...... 6, 843 31, 868 113: 2,093 | 408 2, 396 231 1,955 
British Columbia...... 525 789 |......... ERU A eem EPUM. PR EN 
Germany.............. 207 1,820 2 | 70 1 42; 1,084 8,949 
Netherlands ..........1.......Lu] Ll ec ce cece’ 1 A ESSERE . 50 474 
Quebec, Ontario, etc...| 169, 681 424,440 | 77,887 | 177,966 | 104,006 | — 240,303 , 57,890 | 100.125 
Belgium............... 300 2,964 | 210 1,671 | 400 3, 370 | 400 | 6, 662 
Pants EA PONAM. A AAN A A: RE 
NODWAY antesala ee IA asta! ell ee) DEVAIS MICE 9,278 37, 240 
East l|ndies— British | 
DD MM S A AAA IA IO TE 6, 200 27,155 
Other countries....... 19 249.5. ore ÓN | 3,350 6.114 las ZEE 
| ae Nt be en AN 
Total 980,440 2,261,008 | 487,613 | 101,384 | 845,651 | 2, 062, 161 os | 2, 967, 434 


| 


t 


a Newfoundland only. 
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EXPORTS. 


As compared with our annual production, the export trade in iron 
ore is relatively unimportant, the total exports during the last three 
years averaging less than a quarter of a million tons annually. 


Exports of iron ore, 1903-1906. 


1903....... long tons.. 80,611 $255, 728 | 1905....... -long tons.. 208,017 $530, 457 
1904............do.... 213,865 458,823 | 1906............do.... 265,240 771,839 


CUBAN PRODUCTION. 


As the most important source of our foreign supply is Cuba, data 
on the Cuban production of iron ore for & series of years are pre- 
sented in the following table: 


Shipments of iron ore from mines in the Province of Oriente (Santiago), 1901-1906, in 


long tons. 
ARENA Spanish- Cuban 
Year Co. (Lim- | American Steel Ore Total. 
i lron Co. Co. 

jer ————ÁÁ— ———— 199, 764 334, 833 17, 651 552, 248 
[902 ———Á——Á— P 221.039 455. 105 23, 590 699, 734 
rm ————— M ——————— 155, 898 302, (28-1... ees 623. 621 
Ud Coena o RE Ur ed oy eta eee eee d 31.162 356, 111 A 387, 273 
D M d tans Sane 139, 828 421,331 |............ 561, 159 
O eaten — 133, 379 340, 


The total shipments from 1884, the year of first shipment, to 1906, 
inclusive, amounted to 7,963,219 long tons, of which 88,091 tons 
went to foreign ports. 

Early in 1907 the Pennsylvania Steel Company announced that 
steps would be taken to develop the great brown hematite deposits 
of the Mayari district, Cuba. These deposits were first located by 
Messrs. Hayes and Spencer, of the United States Geological Survey, 
and were described in an official report published in 1901.¢ i 
seems probable that they will be of great future importance to the 
American iron industry. 


WORLD'S PRODUCTION OF IRON ORE. 


The latest obtainable figures for the iron-ore production of the 
more important producing countries are given in the following 
table: 


World's production of iron ore in 1904 and 1905, by countries. 


Country. 1904. 1905. 

United AM orco itx Adult vie e ou et ea Es decE WEN 27.644,330 | 42,526, 133 
Germany and Luxemburg...... 2.0.00... 0 0 occ ccc cece c cee cece eneeeas 22,047,393 | 23, 444,073 
Great BRAIN: n cani a uote Rowe oes eM NL I MERI LIAE 13, 174,282 | 14, 500, 703 
jg se fares P TTE x 7, 964, 748 9, 077, 245 

POG A arta cial enol Sn dices estu V LN D A tate Ca fo a ores 7, 022, 841 7, 395, 40D 
CUL Dc "IT" EE 5. 950, 6, 050, 000 
A imr ts DULL a LETS VieDedace ua UE eA Ree atl 4. 084, 647 4, 365, 967 
Austria-11 dne MT Pu T | 3,380, 795 3,697, 679 
Canada, Newfoundland... 2... 02.2 ccc ccc cee eee eser 701, 416 963, 543 
OUD Bec ie a teases etch ie EB Ai E eee tS cad ate , 273 561,159 
P XC o. MODEM "ccn ears coe ae eee bse T 468, 737 568. 608 


a Hayes, C. Willard, Vaughan, T. Wayland, and Spencer, Arthur C. Teper’ on a Geological Recon- 
noissance of Cuba, made under the Direction of Gen. Leonard Wood, Military Governor, 1901. 
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World's production of iron ore in 1904 and 1905, by countries—Continued. 


Country. | 1904. 1906. 
o O ee ce ed eet ead ee hie Oe ese ek be as : 422,150 465, 
talp RC IT CET PITT E | 409, 460 366, 616 
A PEN A E e 206, 730 176, 
CHIN bcc. a ad ti 120, 000 123, 
¡A A A A A eke PH | 71, 608 102, 120 
PaO A lor toU eae a nh eae trek Masia tans 80, 000 100, 
A A whee ooh Mu xi pU aos Qd ec AN 45, 328 46, 
Australi A O ceaite ost a aa alee be ian, ioe meshes tae 11, 679 11, 184 
POFTOBAL. "TH "——— ——— ———— wes 12, 488 : 


Of the figures in this table, those for the United States, Great 
Britain, Cuba, Canada, and Australia are in long tons; for other 
countries in metric tons. The figures for the ore production of 
Russia, China, and Japan have been estimated from the known pig- 
iron outputs of those countries, and are therefore merely approxima- 
tions. 


THE IRON AND STEEL INDUSTRY OF THE UNITED STATES. 


As noted in the introduction to this report, the data on pig-iron and 
steel production presented in the following tables are those collected 
and published by Mr. J. M. Swank, secretary of the American Iron 
and Steel Association. For the comments on these figures, however, 
the present writer is solely responsible. 


PRODUCTION OF PIG IRON. 


Owing to the delay in puptesacn of this report, it is fortunately 
ossible to give not only the pig-iron production of the United States, 
b. States, for 1905 and 1906, bui to include the figures for the first 
half of 1907, which were published on August 1, 1907, by Mr. Swank. 
The following table contains these data. 


Total production of pig iron, 1905-1907, by States. 


Production, including spiegelel- 


Blast furnaces. aen and ferromanganese, in 
long tons. 
In blast December 31, 1906 
June 30, | —————————| 1905. 1906. p d 
1906. In. Out. | Total. : 
Pennsylvania................... 130 132 2 155 | 10,579,127 11,247,869 | 5, 964, 884 
ONIG 22 oo olv eU bbe eee od 53 57 7 64 4, 550, 110 §, 327, 133 2,815, 174 
Illinois.......................... 20 22 0 22 | 2,034,483 , 2, 156. 866 1, 263, 258 
Alabama........................ 26 31 16 47 1,604, 062 1, 674, 848 861, 771 
New York. LIIIN co 18 17 8| 25! 1,198,008 | 1,552,059 | — 859,125 
NINA dc 14 14 11 25 510, 210 | 483, 525 260, 912 
bal casio A ES ^ " ^ r 372, 692 426,874 193, 371 
Colo ^ Pp 

Missouri.............-.......... 2 2 0 2 \ 407,774 | 413,040 | 220,209 
Maryland. uo cer es 4 4 ] 5 332, 006 386, 709 221, 145 
New J omy Sap RE 8 ^ ^ 11 311,039 379, 390 195, 245 

Wisconsin...................... 6 6 
Minnesota...................... 1 1 0 1 \ 351,415 | 373,323 | 160,045 
Mn iw duas ca ad ire core 10 12 0 12 , 288, 704 369, 456 , 197, 330 
West Virginia.................. 3 3 1 4 298, 179 304, 534 | 151,64 
Kentucky....................... 4 : B A 63, 735 98, 127 79, 013 
Georgia......................... 3 " 
Texas. e se O edere 1 1 3 | 4 38, 699 92, 599 26, 17% 

Connecticut..................... 2 3 3 
Massachusetts. ................. 1 1 1 | 2 ' 15, 987 20, 239 | 8,746 
Tots tana tos 323 340 287 ' 0427; 22.992.380 25,307,191 | 13, 478, 044 


¢ Not including 1 idle stack each in North Carolina and.Oregon. 
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From this table it will be seen that the production of 1906 showed 
an increase of more than 10 per cent over that of 1905—itself a record 
year—and that the 1907 output bid fair to show a marked gain over 
1906. This tendency to increase was checked, however, in July and 
August, and it is now doubtful whether the total for 1907 will show 
much gain over 1906. 


PRODUCTION OF PIG IRON BY KINDS. 


In the following table the pig-iron production for 1905 and 1906 is 
classified by kinds or grades. It will be noted that the great increase 
in total pig-iron production of 1906 over 1905 was due entirely to an 
increase in the output of steel-making irons, for foundry irons showed 
an actual decrease in 1906. It might also be said that basic pig 
showed almost twice as much increase, proportionately, as did Bes- 
semer and other acid pigs. 


Production of pig iron 1905-6, by kinds, in long tons. 


Kind. | 1905. 1906. 
Bessemer.. in oie aaa UE Hex ONE Wale ee deae Pa PU ae EO PUNIRE CLA DEI ha 407.116 | 13,840. 518 

LOW=DROSPDOTUE. ocacion da a a aaa irato 
DIY nier a ls UPPER E ; 4,105, 179 5,018,674 
Forge and TOUNO LY sc Ai nee eek 5,837,174 5, 714, 492 
Charcoal: case oy aces as cease ae (ELT 352, 928 433, 007 
a ssc e sess Se see ee COR te Da O E y 227, 797 244, 980 
SETOMADSADODO voce AAA 62, 186 55, 520 


Total a CIA 22,992,380 | 25,307,191 


PRODUCTION OF STEEL. 


The steel statistics for 1906 showed a great increase in total out- 
put over 1905, the production of 1906 being 23,246,251 tons as com- 
pared with 19,912,751 tons in 1905, an increase of 3,333,500 tons. 

' The feature of most interest, however, is not the total output, 
but the relative productions of Bessemer and open-hearth steels. 
These are given in the following tables, published by Mr. J. M. 
Swank in the Bulletin of the American Iron and Steel Association. 


BESSEMER INGOTS AND CASTINGS. 


The total production of Bessemer steel ingots and castings in 1906 
was 12,275,253 long tons, against 10,941,375 tons in 1905, an in- 
crease of 1,333,878 tons, or over 12.1 per cent. The following table 


gives the production of Bessemer steel ingots and castings in the 
ast six years: 


Production of Bessemer steel ingots and castings in 1906. 


1901: 525 ates long tons.. 8,713,302 | 1904.............. long tons.. 7,859,140 
AA do.... 9,138,363 | 1905... viii ea do.... 10,941,375 
A. pe ois do.... 8,592,829 | 1906............... '...do.... 12, 275, 253 
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Below is given, by States, the production of Bessemer ingots and 
castings since 1903: 


Production of Bessemer ingots and castings, 1905-1906, by States, in long tons. 


State. 1903. 1904. 1905. 1906. 
Pennsylvania... ure ela du aee deal se c ieds 3, 909, 436 | 3,464,650 | 4,491, 445 4,826, 725 
ODIO s tds Coe sc awe VA NEQU A E que 2, 330, 134 2,050, 115 3, 131,149 3, 769, 913 
o es Re aD RT uda ead eee NALE 1, 366, 569 1, 257, 190 1,651, 250 1, 685, 056 
Other States ioc fics oe oe ee II a RE ERA YA 986,690 | 1,087,185 | 1,667,531 1, 993, 559 
TOLÀ O 8,592,829 | 7,859,140 | 10,941,375 | 12,275,253 


OPEN-HEARTH INGOTS AND CASTINGS. 


The total production of open-hearth steel ingots and direct cast- 
ings in the United States in 1906 was 10,970,998 gross tons, against 
8,971,376 tons in 1905, an increase of 1,999,622 tons, or over 22.2 

er cent. The following table gives the total production of open- 
earth steel ingots and castings, by States, since 1903: 


Production of open-hearth steel ingots and castings, 1903-1906, by States, in long tons. 


State. 1903. 1904. 1905. 1906. 

New Englands ic ad 169, 209 195, 901 239, 282 251, 047 
New York and New Jersey ........................... 104, 598 165, 986 348, 072 553, 186 
PEORES IVA EE 4,412.730 | 4,306,498 | 6,471,818 7, 710, 949 
Eao E 2 eoe pen XOU Tite Decatur 422, 019 : 358, 215 617,625 884, 472 
A ec oS spore ia aiu esi doti qat. 300, 349 480, 906 687, 392 816, 483 
Other States... esses ai edoes 321, 106 400, 660 607, 187 754, 861 

"T'Otll. o2: E a come ees IE | 5,820,911 | 5,908,166 | 8,971,376 | 10,970, 998 


'The following table gives the production, by States, of both basic 
and acid open-hearth steel ingots and castings in 1906: 


Production of basic and acid open-hearth steel ingots and castings in 1906, by States, in 


long tons. 
Basic 
Acid open- 
State. heih hearth Total. 
steel. steel. 
New Englahd: £u Soo vede e bike Rx RS iN Rt ETRAS MS head | 184, 307 66, 740 251.047 
New York and New Jersey... 2.0.0... cee eee eee ee ee mnn 520, 422 32, 764 553, 186 
PennsylvBhiR. occ secede ape etek et ee a 6,605,712 | 1, 105, 037 7, 710, 949 
TUDO da Maia aes 878, 518 5, 924 884, 472 
o NRI rr 755, 936 60, 547 816, 483 
Other Stats: creeer bo Be ens eee he WGC o e 704, 260 50, 601 754, 861 
A A teeta a ees 9,649,385 | 1,321,613 | 10,970, 908 
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THE PROGRESS OF BASIC STEEL. 


In the following table are given the annual production of Besse- 
mer and open-hearth steel from 1891 to 1906, inclusive: 


Production of Bessemer and open-hearth steel, 1891-1906, in long tons. 


Year. Bessemer. hearth: 


A ON 3, 247,417 579, 753 
(777 ON SOL, UNE AE EN MADE O A adie 4, 168, 435 669, 889 
A A O A CUAD 3, 215, 686 737, 890 
E A A O aa ee ais ae A M M 3,571,313 784, 936 
NI AR DN AI A Mee ene a E ee le eee 4,909,128 | 1,137,182 

BO hat ulin oh carp enc TERT TET HP 3,919,906 | 1,298,700 
Ey AENOR QOO AA ERA NN A ARIES 5,475.315 | 1,608,671 
A A CN E A 6,609,017 | 2,230,292 
Tos E RE O o E E ait 7,586,354 | 2,947,316 
TA A MENTA Gok tne A ROUND. 6,684,770 | 3,398, 135 
n A R OIE 8,713,302 | 4,656, 309 
JD ae CE EN A A M d ue d b A p aiu 9,138,363 | 5,687, 729 
A ist O A RN e ice ot ee 8,592,829 | 5,829,911 
E A A O 7,859,140 | 5, 908, 166 
O A E An MM e O 10,941,375 | 8,971,376 
O A ete A IO 12,275,253 | 10,970,998 


Looking at the matter casually, the impressive fact would seen to 
be the retrogression of the Bessemer process relative to the open- 
hearth. When the details are examined, however, it will be seen 
that what is taking place is a retrogression of all acid processes rela- 
tive to basic processes. In the United States this fact is masked 
because we have no production of basic Bessemer steel and a com- 
paratively small output of acid open-hearth. 

The following tables, reproduced from the Iron Age, emphasize 
the relative decline of the acid processes in the 3 leading steel-makin 
countries. It is to be borne in mind that this shift from the aci 
toward the basic steels is due, primarily, tó the decreasing supply 
of the low-phosphorus ores required by both the acid Bessemer and 
the acid open-hearth processes. Long tons are used for the United 
States and Great Britain, and metric tons for Germany. | 


Bessemer and open-hearth steel production of the United States, Germany, and Great Brit- 
ain in 1906. 


United api Germany. Bi iE | AE 
| 
Acid Bessemer.................... cese cee eee 12, 275, 253 | 407,688 | 1,307,149 1, 249, 408 
ELO (e gel ps oe os oes mex E icis pany 6, 772, 804 000. 189 591,310 
Acid öpen OCA ta 1,321,613 | 230,668 | 3,375, 691 526, 884 
Basic open hearth..................Luuuuuuuuuuu. 9, 649, 385 3,534,612 | 1,176,245 2, 662, 686 
Castings as od in m ande acne tan ' Incl. above. 189,313 | Incl.above.|............ 


Totals CE | 23.246.251 ^ 11.135.085 | 6,462,274 eee eee 
E skein | 18,912,751 ¡10,006,583 5,85, 460 | 
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Acid and basic sieel production, 1902-1906, in United States, Germany, and Great Britain. 
UNITED STATES. 


| Acid steel. | Basic steel. 


VO sete eet II eae tee ate O ÓN 0, 329, 559 | 4, 406, 533 
CO e hid oni dA ORDRE PAD coder aha UU cary Wan ROG ME | 9,687,827 | 4,734,913 
ja c e du Lu D ua Re NE | 8,660,939 | 5,106,367 
lap le e cts ee de M T i E d 12,097,023 | 7.815.728 
TIN O A AO A eh UN HE E cn pica e | 13, 596, 866 | 9, 649, 385 
GERMANY. 
POTD cette hpi A A IN ak a ETO 517,996 | 7,262,686 
ap i se eae Bae aaah A tag! ER 613.399 | 8, 188,116 
a Mu MM a a a n 554,288 | 8,223,189 
TA EN Ao tee ee CEU CO OA 655, 495 | 9,290,296 
T EAA eed ae ae AO MORAN EIA 715,952 | 10,419, 133 
GREAT BRITAIN. 
A ee ERN eee eee ee ety ee ee 3,833,888 | 1,075,179 
TA NAO E PE 3,930,189 | 1,103,912 
Pl A eh eee ee eee aoe eee (OO NE AN 3,712,506 | 1,314,373 
UA A AA EMI CE AR MR a 4,430,067 | 1,373,215 
[HEC A A EPOR il YSU NRE ACNE ORO AE OE Ld PAARE MM INE ^ 4,685,840 | 1,776,434 
i 
TOTAL 
Dl ER RR II A IN TAN 14,681, 443 | 12,834,398 
O O n i C ue at UNUM eed, 14,231, 415 | 14,026, 941 
id t a P a c a 12,927,733 | 14,643,929 
D^ CPV A N AO AA RAP COUR MODUS ee NA 17,191,585 | 18,479, 239 
To RUM Ed put UE ae a OMNEM IE ad Lae nt cn hee 18,998,658 | 21,844,952 


THE PRODUCTIVE STATUS OF THE UNITED STATES STEEL 
CORPORATION. 


During 1906 considerable public interest was attracted to a discus- 
sion in & leading iron-trade journal regarding the definition of the 
loosely used terms ''trust" and ''monopoly." The deste ap- 
plication of the question was to the United States Steel Corporation, 
and figures collected by Mr. J. M. Swank were presented to show the 
proportion of various iron and steel products controlled by that com- 
pany. These figures are given in the following table: 


Table showing iron and steel products of the United States and the proportion of each 
controlled by the United States Steel Corporation in 1905. 


Percentage United 
By United ! . ¡Total ship- States Steel C r 
States Steel Seen ments and — tion. ym 


Corpora- produc- | m 
; companies. : — 
Hon: | Hon. 1905. | 1904. | 1903. 1902 
— MM MDP — ———— ee ee 
Shipments of iron ore from the lake | | 
WON. A long tons. .| 19,251,872 | 15, 101, 584 | 34,353, 456 | 56.0, 53.8 ' 588 ' 60.4 
Total production of iron ore...... do....| 18,486,556 | 24,039, 577 | 42,526,133 | 43. 5 | 38.0 | 44.8 |, 45.1 
Production of coke.......... short tons..| 12,242,909 | 19, 988, 220 | 32,231,129 | 37.9 | 36.6 | 342 | 37.4 
iron and steel actually produced: 
Bessemer, basic, foundry, and other 
kinds of pig iron....... long tons..| 9,951,891 | 12,746,513 | 22,698, 404 | 43.8 | 44.3 | 39.9 | 44.3 
Spiegeleiaen, ferromanganese, ferro- 
osphorus, and ferrobessemer, 
ng LOIS io vos hes ates 220, 257 73, 719 | 203,976 ' 74.9 | 70.5! 81.0 | 81.0 
Total pig iron, including spiegel- | | | 
mae ee ——— long tons..| 10,172,148 | 12, 820, 232 | 22,992,380 | 44.2 | 44. 6 | 40.4! 44.7 


ee 
+ ——————————— == 
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Table showing tron and steel products of the United States and the proportion of each 
controlled by the United States Steel Corporation in 1905—Continued. 


By United By inde- 


) Totalship-" St 1c : 
States Steel states Stecl Corpora 


| | Percentage United 
| ments and! tion. 


pendent 
nd ae companies. Pa | 
! 1905. | 1904. | 1903. 1902. 
Bessemer steel ingots and castings, | i 
long TONS menores welsh das 7,379,188 | 3,562,187 | 10,941,375 | 67.4 | 69.0 72.0 73.9 
Open hearth steel ingots and castings, l 
ODE TOUS. 454 ee. reeds. kinaa PS 4,616,051 | 4,355,325 | 8,971,376 | 51.4 | 50.4 51.0 52.4 
Total steel ingots and castings, | | 
long tons................eeeeeee. 11.995,239 ' 7,917,512 | 19,912,751 | 60.2 | 61.0 | 63.5 | 65.7 
Bessemer steel rails. ......... long tons..| 1,713,610 ¡ 1,478,737 ¡ 3,192,347 1 53.6 : 57.2 | 65.6 | 65.4 
Structural shapes................. do.... 908, 096 752,423 | 1,660,519 | 54.6 : 55.1 | 60.3 | 57.9 
Plates and sheets, excluding nail plate, 
long TONS ees cec uua se en ee te les 2,028,429 | 1,503,801 | 3,532,230 | 57.4 58.0 59.9, 59.4 
Wire TO dada long tons..! 1,265, 707 542,981 | 1,808,688 | 69.9 | 71.3 | 73.1 | 71.5 
Bars, skelp, nail plate, open hearth, and 
iron rails, etc............... long tons..| 2,063,113 | 4,583,118 | 6,646,231 ' 31.0 28.6|29.8| 31.1 
Total finished rolled products, | | | 
irato rios ee 7,078,955: 8,861,060 | 16,840,015 | 47.3 | 47.8 5I 2, 50.8 
Wire nails, kegs of 100 pounds........... 7,175,418 . 3,679,474 10,854,892 | 66.1 | 67.0 | 70.6 | 64.8 
| 


It will be seen from these figures that the Steel Corporation pro- 
duces somewhat less than half the pig iron of the country, and that 
its iron ore and coke output are proportionately still less. In steel 
and in most finished products its percentage is considerably higher, 
but in no case does it reach 70 per cent of the total American output. 
It may further be noted that in most lines the corporation has fallen 
off in percentage of production, though this tendency will probably 
be checked within a year or so when lts present plans for new con- 
struction begin to show effect. 

The real strength of the Steel Corporation lies not in its present 
control of production, but in the fact that its holdings of iron-ore 
lands in the Lake Superior district are so complete as to prevent any 
possibility of competition in that line. These holdings are variously 
estimated as representing from 75 to 85 per cent of the total iron-ore 
tonnage of the Lake Superior district, and so long as no other ore 
districts are taken into consideration it is obvious that the ore sup- 
ply of the independent interests is not large enough to last for many 
years. In an earlier section of this report data were presented 
relative to other American ore districts which seem to show that 
an ore scarcity in the Lake Superior region need not necessarily be 
taken as meaning the end of competition. 


SOUTHERN IRON CONDITIONS. 


Prominent among the districts which offer hope for the future, 
when the better of the Lake Superior ore deposits are exhausted, is 
that which includes the Southeastern States from Virginia to Alabama. 

In one respect the past year has been disappointing, when the 
conditions of the iron industry in the South are considered, for 1906 
showed no material advance over 1905 so far as the production of 
either iron ore or pig iron were concerned. This is not a new thing, 
however, for contrary to the general impression the development of 
southern iron resources has not kept pace with that of the rest of 
the country. 


NT do. im 
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The relative importance of the southern iron industry as compared 
with that of the entire United States is shown in the following table: 


Proportionate iron production of South, 1854-1907, 1n long tons. 


| Percent- 
Production Production| age of 
Year. of United ¡of Southern| total, 
States. States. Southern 
States. 

1854 sich ose Bee E dto ster alin ae hie races wie wea tims 724, 833 86, 949 11.99 

|. Laan ag eta A trek O ROR nT oe RT AN es Ornate MURS 4, 205, 414 265, 526 6.18 

e c PMID Enc 4, 529, 869 626, 523 13. 83 

0 COMMUN A A AN ie ae E dela lee ea 10, 307, 028 1, 642, 930 15.94 
(pe PTT" Rig he eel nee Re 8, 279, 870 1, 499, 284 18. 01 
A O A RAT et Oar ae tra UN Te cen 9, 157, 000 1, 636, 243 17.87 
Di A A EA O AO 7,124, 502 1,333, 935 18. 72 
Lo A E SN IUD MNT RECIEN ROM EE RU ks 6, 657, 388 1, 182, 044 17.75 
A RAN 9, 446, 308 1, 549, 204 16. 40 
e do a a eta du M ues oie A 8, 623, 127 1,646, 410 19. 09 
A A A AE O NA INS 9, 652, 680 1,586, 737 16. 44 
DES A O O hte accra ale RET oh ue 11,773,934 1, 700, 053 14. 44 
|: M TCI FM 13, 620, 703 1,938, 219 14. 23 
ir) mc TIERRA RECO M teed user S 13, 789,242 2,147, 840 15. 58 
A Ko ise LE ' 15, 878, 354 2, 109, 081 13. 28 
ME Tr TEES 17, 821, 307 2,548. 340 14. 30 
O d cc pale can E ol due o a e s 18.009, 252 2,113, 496 15.07 
]WM oo serere aa nu Sen Bila Pas satus dabis uei Ur are eut 16, 497, 033 2,178,927 13. 21 
JUD. coe uen ode secheseten x pue idee tater tae alte Wiese M Lied . 22,992,380 2, 589, 398 11. 26 
IU cox ath Dated sarda dac tuu ta (Mae ud eei au e Cs Det 25, 307, 191 2,775,973 10. 97 
AA ce un RTT | 13, 478, 044 1, 421, 240 10. 54 


a First half of year. 


While the South produced in 1854 almost exactly 12 per cent of 
the American total, in 1880 her production had fallen to barely over 
6 per cent. From this year on a relatively rapid increase in south- 
ern output carried the percentage to 18 in 1891, to 18.72 in 1893, 
and finally to a maximum of 19.09 per cent in 1896. Since 1896, 
though the southern output has increased quite regularly, the increase 
is small compared with that shown by other sections. The result is 
that the southern output is steadily becoming of less relative impor- 
tance, the percentage having fallen off until during the first half of 
1907 1t was barely over 10.5 per cent—considerably less than in 1854.. 

The decrease in relative output, though very gradual, has unfor- 
tunately been very steady, having encountered no serious reversal 
of direction since 1896 and no reversal at all since 1903. So far as 
can be estimated now from the new furnaces known to be in course 
of construction, there is no probability that the present trend will 
be changed in the near future. Unless business conditions should 
change materially, the southern iron output of 1908 and 1909 will 
probably not amount to more than 9 per cent of the total American 
production. 

The system of mining the red ores of the Birmingham district is 
not one which permits a rapid increase in output to meet a suddenl 
enlarged demand, and few southern companies have ever spent muc 
money in intelligent prospecting or development work. Transpor- 
tation conditions, too, were unfavorable in 1906, the inadequacy of 
the car supply during the last two years being almost incredible. 

During the last decade the wages of common laborers in Alabama 
have more than doubled, and along with the increase in wages is an 
increase in the general inefficiency of much of this labor. e prin- 
cipal problems before the southern iron manufacturer are, in fact, 
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connected with labor supply, and within the year serious efforts have 
been made both to divert white immigration into this district and to 
supply the more pressing immediate needs by introducing Italian 
and Mexican labor. This latter step, though it may help in present 
needs, is of doubtful wisdom, for it seems calculated to add another 
race problem to the one with which the South has always struggled. 

As was pointed out a year ago, the profits of southern iron making 
at present go largely to the railroads which carry the pig iron to 
northern markets. This condition will disappear as the steel-making 
capacity of the South is increased; and one of the most encouraging 
signs at the present day is the extent to which new steel plants are 
being planned and constructed. 

A summary of the matter might be that three conditions must be 
observed before there can be hope for any great increase in the 
E iron industry relative to the remainder of the American 
trade: 

(1) The labor supply must be increased and its quality improved. 

(2) Development work in the mines should be carried on during 
periods of depression, so that the mines can respond quickly to any 
suddenly increased demands. 

(3) e output of steel-making irons should be increased, and pro- 
vision should be made not only for their conversion into steel, but 
for their local manufacture into finished products. 

Progress is now being made along all three of these lines. Within 
two years it is probable that the steel-making capacity of the South 
will be more than doubled. Several companies are making intelli- 
gently directed attempts so to develop their large ore reserves that 
they will be able to meet readily the demands of the furnaces in 
times of extra pressure. The labor question, though still not by any 
means in & satisfactory condition, has been taken up during the last 
year or so with particular care, and there are reasons to hope that 
the next boom in iron will find Birmingham at least with a fairly 
good labor supply. 


RECENT TECHNOLOGIC ADVANCES. 


Of processes affecting the iron industry the three which have 
received most attention during the last few years are probably the 
Gayley dry blast, electric smelting, and nodulizing. The first of 
these 1s in successful operation at a number of furnaces and is now 
hardly subject to discussion as a new or untried process. With the 
other two the case is different, and some space may profitably be 
acus to & brief discussion of their probable status in the iron 
Industry. 

Electric smelting.—There is of course nothing particularly novel in 
the idea of producing iron or steel in the electric furnace, though 
some recent experimenters appear to ignore this fact and to consider . 
the mere electrolytic production of metal to be the mark of success. 
The real point is to produce metal in the electric furnace cheaper 
than in the blast furnace, and concerning this possibility a great 
deal of discussion has taken place, often in a purely academic fashion, 
without much experimental basis. During the past two years, how- 
ever, a number of experimental plants have been operated in various 
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arts of America and Europe, and our knowledge of the problem is 
ast assuming a definite shape. Recent exhaustive discussion of the 
subject by Haanel, Harbord, Kershaw, and others seems to warrant 
the following conclusions: 

(1) Under the conditions which obtain in most of the settled por- 
tions of the world neither pig iron nor ordinary structural steels can 
be produced in the electric Tince at a cost to compete with the 
blast furnace. 

(2) Under exceptional conditions, where ample water power can be 
very cheaply developed in the immediate vicinity of the ores and 
when fuel is very dear, pig iron and steel can be produced profit- 
ably in the electric furnace. Harbord estimates that with electrical 
energy costing $10 per electrical horsepower year and with coke at $7 
per ton the two methods are about on an equality. 

(3) Electric smelting may be practicable in the case of titaniferous 
ores or of other ores difficult to treat in the blast furnace if the result- 
ing product possesses any properties which would counterbalance the 
increased cost. | 

(4) Electric smelting methods can be profitably applied to the 
manufacture of crucible steel or of other high-grade special steels and 
ferro-alloys. 

It will be seen, therefore, that there is little prospect that electric 
smelting will have much influence on the general development of the 
iron and steel industries until fuel supplies become much scantier 
than they are at present. Considerably more practical results to the 
industry can be expected from the process next to be considered, 
though it bears on an entirely different phase of the iron manufac- 
turers' problems. 

Nodulizing.—In all furnaces, and particularly in those running on 
soft or fine ores, a very appreciable quantity of iron ore is carried out 
by the blast. This ore dust, which may amount to 5 per cent or 
more of the furnace charge (equivalent to from 25 to 50 tons per day 
per furnace), is usually trapped before entering the stoves, so that it 
can be removed and stored. Its fineness, however, precludes its 
direct use in the furnace, and hitherto the only method of utilizing it 
involved the preparation of briquettes. The ‘‘nodulizing” process 
does away with certain difficulties inherent in any regular briquetting 
process and seems likely to come into general use as & means for eco- 
nomically handling flue dust. It is of service also in other fields, for 
it can handle the finer material produced during magnetic concentra- 
tion, and it renders available certain sulphurous products (blue billy, 
sulphury ores, etc.) which have hitherto been treated with difficulty. 

he principal novel point in connection with this process is that 1t 
employs rotary furnaces closely similar to the rotary kilns now so 
familiar in the Portland-cement industry. These kilns are set 
slightly inclined; the fine ore is fed in at the upper end and travels 
toward the lower end as the kiln revolves slowly. Fuel is sprayed 
in at the lower end, so that & high temperature is produced there. 
So far the process is exactly similar to that employed 1n cement prac- 
tice. The point of difference lies in the fact that a hydrocarbon or 
other binder is dropped or sprayed into the ore as it 1s fed into the 
upper end of the kiln. As the materials slowly pass downward the 
binder mats the ore into little masses or nodules. Farther down in 
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the kiln the greater heat causes the tar to combine with the sulphur 
if the latter be present, and the two are largely volatilized. Still 
closer to the discharge end practically all of the binder has disap- 
peared, but the ore nodules, now free from sulphur, still cohere, 
owing to incipient fusion of their particles, for the heat here approxi- 
mates to 2,000° F. 

It will be seen that this ‘‘nodulizing” accomplishes both the con- 
solidation and the desulphurizing of the material, and that its chief 
advantage, as compared with the older briquetting and roasting 
processes, arises from the fact that the rotary kiln is an extremely 
effective labor-saving device. 


MANGANESE ORES. 


By Epwin C. ECKEL. - 


INTRODUCTION. 


The year 1906 witnessed a rather marked revival of the American 
manganese industry, the output exceeding that of 1905, 1904, and 
1903, and closely approaching the production of 1902. Nothing 
like the outputs of the period from 1884 to 1901 was, however, made 
in 1906. e temporary revival of the industry was marked by in- 
creased interest in e and opening up new manganese prop- 
erties and in reopening old mines. It was also, unfortunately, 
accompanied by the exploitation of many manganese mining com- 
panies of doubtful character, the manganese-ore industry being of a 
nature to lend itself readily to promotions of this type. 

The manganese industry of the United States has never been 
established on a sound basis. Even during the period of ‘greatest 
production not more than two or three manganese mines were 
operated in business-like fashion. The bulk of the product has 
come from small workings, operated irregularly and inefficiently by 
individuals with little technical ability and less capital. Manganese 
deposits are, as a rule, very irregular in form, and are likely to show 
very rapid variations in grade of ore. It is consequently difficult 
to work them efficiently on a small scale, for in order to be able to 
ship high-grade ore steadily a good concentrating plant is necessary, 
and such a plant can not be built or operated simply to handle the 
output from one or two small pits. 


PRODUCTION. 


The ores included under this head are relatively pure manganese 
ores, carrying 40 per cent or more of metallic manganese. Ores 
carrying less than this percentage of manganese, with relatively 
high iron, are reported on a later page under the heading of manga- 
niferous iron ore. 

During 1906 the production of manganese ores amounted to 
6,921 long tons, valued at $88,132, an increase of 2,803 tons, or 68.1 
per cent, in quantity, and of $51,918, or 143.4 per cent, in value 
over the production of 1905, which was 4,118 long tons, valued at 
$36,214. All of this increase is due to large reported increases in 
the output of Virginia and Utah, for no other States produced any 
notable quantity of manganese in 1906. 

In the table on the following page are given the quantity and value 
and the average price per ton of the manganese produced in the United 
States from 1904 to 1906, inclusive: 

103 
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Production of manganese ores in the United States, 1904-1906, by States. 


1904. | 1905. 1906. 
State Simul Aver- Guin Aver- Q i A ver- 
: antity, uantity, uantity, 

long tons. | Value. es long tons. | Value. eres long tons. | V2lue. | price 
per ton. per ton. per ton. 
ATEBIBAB A, AA A A AAA A iuste prt 62 $290 $4. 68 
ornia....... 60 $900 | $15.00 1 a$5 | $5.00 1 20 20. 00 
[0,0 A. AA E EE 150 | a900 AA oer AS 
q AA A A Rr Eu a20; 2100 5.00 30 300 10. 00 
Utah....,....... 32 160 95:00 50.38 see PR cubase 800 | 10,000 12. 50 
Virginia........ 3,054 | 28,406 9. 30 b 3,947 | 35,209 8. 92 6,028 | 77,522 12. 86 
Total..... 3,146 | 29,466 | 9. 37 4,118 | 36,214 | .8.80 6,921 | 88,132 12. 73 


a Estimated. 
5 In addition 453 tons of tailings, valued at $406, were shipped. 


In the following table are given the quantity and value of manga- 
nese ore produced in the United States from 1880 to 1906, inclusive: 


Production of manganese ores in the United States, 1880-1906, in long tons. 


| I l 

Year. Arkansas.! Georgia. | Virginia. | ganok cto Total value. 
A EOS y | d [eee eae eee fI ENNIUS 
RM A 1,800 3,661 300 5,761 $86, 415 
TET ee: 100 1,200 3,295 300 4,895 73,425 
IN do aie 175 1,000 | 2,982 375 4,532 67,980 
a a dios. 400 Cocoon 5,355 400 6,155 92,325 
TET Bae a 800 |............ | 8,980 400 10,180 122,160 
TESS noes oc eee cia eee 1, 483 2,580 18,745 450 23,258 190, 281 

jM ae ata 3,316 6,041 20,567 260 30,193 277, 
A AS 5,651 9,024; 19,835 14 34,524 333,844 
TN 4312. 555688 17,646 1,672 198 279,571 
I asia NOD 2,528 5,208 14,616 1,845 24,197 240,559 
Oe cos ee 5,339 749 12,699 6,897 ' 684 219,050 
CT A ae 1,650 3,575 16,248 1,943 23, 416 239,129 
| NM E ne GRRE 6,708 826 | 6,079 |............ | 13,613 129, 586 
T CHEMIN ORE RUN 2,020 724 | 4,092 882 | 7,718 66,614 
TT a cos 1,934 1,277 | 1,797 1,300 6,308 53, 635 
E E NN ee 2,991 3,856 | 1,715 985 | 9,547 71,769 
DO ooo Clos asa boca 3,421 4,085 2,018 564 10,088 90,727 
roces plo ena 3,240 3,332 3, 650 886 | 11,108 95,505 
IR AN E 2, 662 6,689 5, 662 944: 15,957 199,185 
o coc tetra oie eee 356 3,089 6,228 262 9,935 82,278 
E A | 145 3,447 7,881 298 11,771 100, 289 
100] cacao led here 91 4,074 4,275 3,555 11,995 | — 116,722 
1002. setae eae 82 3,500 3,041 854 7,477 | 60,911 
o EEE A | 500 1,801 524 825 25,335 
NA EIA eS PAS 3,054 92; 3,146 29, 466 
1005 c AN N 150 3,947 21 > 4,118 36,214 
1906... III "Vn oe eee 6,028 831 | 6,921 88,132 
Total siete boot 49,406 | 72,204 | 205,897 20,863 | 394529 | 3,398, 743 

USES. 


The principal uses of manganese ores may be conveniently classi- 
fied as follows: (1) metallurgical, in connection chiefly with the iron 
and steel industries; (2) chemical, in connection with the manu- 
facture of chlorine, of oxygen, of potassium permanganate, etc. 

In addition, minor uses for manganese are found in the glass, 
pottery, brick, and paint industries. 

en manganese ores are used for metallurgical purposes their 
value depends upon (a) the percentage of metallic manganese present 
in the ore and (5) the relative absence of such undesirable elements 
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as phosphorus, sulphur, etc. The ores used in the chemical indus- 
tries are valued on an entirely different basis, for here the chief use 
for manganese ore is as a supplier of oxygen, and the value of the ore 
depends upon the percentage of manganese peroxide present in the 
ore. The result of this difference in utilization is that many ores 
suitable for metallurgical purposes are absolutely worthless in the 
chemical industries. 


PRICES. 


The ruling prices for manganese ores during 1906, as established 
by ee Carnegie Steel Company, were governed by the following 
schedule: 


Schedule of prices which will be paid per ton of 2,240 pounds for domestic manganese 
ore: Delivered at Lucy Furnaces, Pittsburg, Pa., Edgar Thomson Furnaces, Bessemer, 
Pa., or South Works, Illinois Steel Company, South Chicago, Ill. 

Prices are based on ores containing not more than 8 per cent silica and not more than 
0.25 per cent phosphorus and are subject to deductions as follows: For each 1 per 
cent in excess of 8 per cent silica there shall be a deduction of 15 cents per ton; frac- 
tions in proportion. 

For each 0.02 per cent, or fraction thereof, in excess of 0.25 per cent phosphorus 
there shall be a deduction of 2 cents per unit of manganese per ton. 


Price per unit, in 
cents. 
Percentage of metallic manganese in ore. 5 


nose Iron. 
OMOEA roodo uad E ue eo iE Rite nee vau eres uu Pope DRE ta us 30 6 
C od SER AA tuted ae sea A DLP poU S 29 6 
A ON 28 6 
VOTO AS Ss es a ose een NR TETTE ECHO TENES 27 6 


Ore containing less than 40 per cent manganese, or more’ than 12 per cent silica, 
or 0.27 per cent phosphorus subject to acceptance or refusal, Se ha option. 

Settlements are based on analysis of sample dried at 212? F., the percentage of 
moisture in the sample as taken being deducted from the weight. 

The prices quoted covered only the ores used in the steel industry. 
Manganese ores for chemical uses are valued on an entirely different 
basis. 

MANGANIFEROUS IRON ORES. 


In addition to the output of relatively high-grade manganese ores 
covered by the preceding table, there is in Arkansas and Colorado a 
very important production of iron ores carrying 20 to 40 per cent of 
manganese. These ores have hitherto been reported among the iron 
ores, though their output was repeated under manganese. As this 
method of procedure seems likely to cause confusion, the output of 
highly manganiferous iron ores for 1906 is reported in this place only. 
The table on the following 5 page shows that ores of this class amounted 
to 41,300 long tons, valued at $122,400: l 
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Production of manganiferous iron ores in the United States, 1904-1906, in long tons. 


1904. 1905. 
State. Percent- | Average | Percent- kifaa 
s age of Quantity.) Value. value po of Quantity. Value. value 
ee per ton. | (man per ton 
ganese. ganese 
A o ee nooo 
Arkansas o ¿05 6 | 28 | 600 | $1,200 $2.00 28 3,321 | $6,642 $2.00 
Colorado.......... | 15-32] 17,074 | 54,104 3.17 14-41 45,837 | 110,497 2.41 
Total........ | 15-32 | 17,674 | 55,304 | 3.13| 14-41 | 49, 158 | 117,139 | 2.38 
| 1906. 
State. Percent- | Average 
Me Quantity. | Value. value 
per ton. 
ganese. 
L o RE IAE | 90-25 8,900 | $24, 800 $2.79 
A IR A daos gere O A A cece dioe oa ad 26-36 32, 400 97,600 3.01 
Publilio oeiduct cca spe CNES PAEA SAAL TE OE 20-36 


41,300 | 122, 400 2.96 


Lake Superior manganiferous iron ores.—A large proportion of the 
iron ores of the Lake Superior district carry sufficient manganese to 
be notable, but as the output of these ores has been included in the 
iron-ore report it is not reported separately here. These Lake Supe- 
rior ores carry from 1 to 8 per cent manganese, and can not therefore 
be grouped satisfactorily with either the pure manganese ores or with 
the highly manganiferous iron ores of Arkansas and Colorado. A 
fair assumption would be that during 1906 the Lake Superior district 
produced about 1,000,000 long tons of this very low-manganese iron 
ore, and that its average manganese content was about 4 per cent 

A fairly typical example of the Lake Superior manganiferous ores 
is afforded by the following analysis from Oglebay, Norton & Co.’s 
1907 list. It is of the ‘‘Ottawa manganese”’ ore, from the Ottawa 
mine, Gogebic district. 


Analysis of manganiferous tron ore, Michigan. 


Dried at Natural 


212" F: state. 
O ARTES SOR LL Sac e ATINA e ARR OSEE TQUE ERA V 53. 44 48. 10 
Manganese..... Leeched Sea OUR ES TES e Ee nTUR LERNTE RAE SAN DURAM UAE QE SAY 6. 25 5. 63 
A resa quiqio siae A TE Ens de Fade ie dd 064 . 058 
DOLIDO +52 idea oe iR AN ii o a tae eie Mrd Ke p ERA . 005 
BIA A A xs ve u42 Klee die V2 PRSE Rb A Len ER cups vU AN 6.71 6.04 
EA ERAS du EXERCERE M EB Ye A AE A a Pac pl ce Pede i os 1. 49 1. 34 
E AAA AE ONCE 15 .14 
RA ES OXONII A Wench eV OEQUEL OD ESQ HE ROSA ACRAS IO . 20 . 18 
A AAA A De dea RAN O wr ERES 5.27 4. 74 


E, cg obo ce nk tbe RS O AI RINBOUENTNDNE E RN None. 10. 00 


MANGANIFEROUS RESIDUUM FROM ZINC ROASTING. 


The material classed under this head is a residual product from 
certain zinc oxide works using New Jersey ores. The crude ore as 
shipped to the zinc oxide plant consists of & mixture of franklinite 
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and willemite, the former being predominant. After roasting off the 
bulk of the zinc in the zinc oxide plant, the residue is a mass of 
manganese and iron oxides. 

The RONDE table gives the sd and value of this product, 


together with the average price per ton from 1901 to 1906, inclusive: 
Production of manganiferous zinc residuum in the United States, 1901-1906, in long tons. 
. Average | b D: | Average 
Year. Quantity.| Value. | price per Year. Quantity. Value. | price per 
ton. | ton 
oe eee zanna ee 
| 
dencia | 52,311 | $52,311 $1.00 | 1904............... 68,189 | $68,189 $1.00 
Y ee nre 65,246 | 65,246 AT eet 90.280 | — 90,289 1.00 
a | 73, 264 | 73, 264 1.00 | 1906............... 93, 461 | 93, 461 1.00 
IMPORTS. 


The quantity of manganese ores imported into the United States 
during 1906 amounted to 221,260 long tons, valued at $1,696,043, 
which is a decrease compared with ihe 1905 imports, although a 
substantial increase over 1904. 

The comparatively small domestic production of manganese ore 
makes the importations of this poa into this country a most 
important factor, as the demand for ferromanganese and spiegeleisen 
increases with the growth of the steel industry. 

India easily leads in the quantity of manganese exported in 1906 
with 154,180 long tons, valued at $939,984, as compared with 101,030 
tons, valued at $501,423, in 1905, and 10,200 tons, valued at $58,635, 
in 1904. Brazil ranks second, and Russia, Cuba, Germany, Japan, 
ee United Kingdom, and Canada follow in the order named. 

e following table, prepared from information furnished by the 
Bureau of Statistics of the Department of Commerce and Labor, gives 
the imports of manganese ores into the United States, by countries, 
from 1904 to 1906, inclusive: 


Imports of manganese ores into the United States during the years 1904-1906, by countries, 


‘in long tons. 

1904. | 1905. 1906.  /— 
Country ee ny -- — 

Quantity| Value. Quantity.| Value. Quantity.| Value. 
¡MA a ee O 06,875 | $589,089 114,670 ' $1,058,478 30, 260 | $300, 466 
MISS LA PERENNE C ED 11,959 98,002 . 24,650 202,714 13, 805 109, 814 
British India........................ 10, 200 58, 635 101,030 501, 423 180 939, 084 
Cüba "rr 16,239 80,974 6,489 . 35,049 11,701 117,050 
E 2o 24e et eke baer ot 996 12,651 1,329 i 13,950 2,000 21, 664 
Germa E AR A AO 1,031 33, 365 2,336 | 54, 150 4, 386 112, 511 
United kingdom .................... 993 | 22/533, 1,298 30, 555 11330, 37,711 
Cañada- ooh end edie ew aa! Seats ewer: 118 3, 887 7 575 112 1,125 
Spain e oa sco eee oe E lee SoM eon SR 50 | (OB PRIMNS EE 
Belgiüm. ois eoe y e aene RA 108 2.456 80 1,762 1,710 30,377 
All other countries..................]....-.LLul A 5,094 52, 983 1,776 25, 341 
Total- -seer e EEEEUREVES 108,519 | 901,502 257,033 | 1, 952, 407 221,260 , 1,686, 043 


Most of the shipments came through the ports of Baltimore and 
Philadelphia, the records showing that out of the total imports of 
221,260 long tons 120,051 tons were received at Baltimore and 93,590 
tons at Philadelphia. 
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In the following table are given the quantity and value of the man- 
anese ores imported from 1904 to 1906, inclusive, by customs 
istricts: 


Manganese ores imported into the United States during the calendar years 1904-1906, by 
customs districts, in long tons. 


1904. | 1905. | 1906. 


Customs districts. 


Quantity.| Value. | Quantity.) Value. | Quantity. Value. 

Philadelphia, Pa.................... 33,651 | $204, 408 117, 501 $822, 525 03,590 | $882,485 ` 
Baltimore, Md....................... 49.876 422,453 126,018 903, 163 120, 051 860,112 
New York, N. Y.................... 4,833 | 65,450 | 5,054 90, 942 6,802 | 136,037 
Newport News, Và.................. 83 DMO A duel nee tein ds re ee rado dad eee 
Chicago, Ill.................. cece 184 6,140 | 20 4o6 239 ' 10,006 
Boston, Mass: cercos es coc xe ines 3; 195 4 127 5 | 209 
New Orleans, La......... 00. cece eee cence ehe nere 199 1, 822 411 | 3,675 
Pensacola, Fla.. rostro eee eee E o 650 A latas se 
Mobile, AlA...........ooooooooooooo.. 19,844 | 109,564 6, 459 35,049 |........... NDA 
Huron, MIO. sz rei eR ERR 1 (c AMEN m A E E RER 
All OLDeta. o ose eere tee e nee 44 1,217 | 108 3,099 | 162 | 3, 429 

A Se ces 108,519 ^ 901,592 | 257.033 1,952,407 | 221.200 | 1,606,043 


In 1906 the United States produced 6,921 long tons of manganese, 
or only 3.1 per cent compared with the imports. 

The following table aves merely for comparison, the relative 
quantity and value of the domestic production of manganese ores 
and the quantity and value of the imported ores from 1901 to 1906, 
inclusive, and the total'for eighteen years: 


Relative quantities and values of domestic and imported manganese ores, 1901-1906, 
in long tons. 


Domestic production. | Imports. 
Yeur. : E ! : 

| Quantity. | Value. | Quantity. Value. 

A cm A a | 
O adea O wes waa Rae ee 11,995 | $116, 722 165, 722 $1, 486, 573 
TO ee aa ee abe RO aes URNA | Ti 60,911 235,576 | 1,931,282 
EA E OE A E c Du 2,525 25, 335 146, 056 1,278, 108 
E A A lass os O A E ued 3, 146 29, 406 105, 519 901,592 
A Sears uu Liu ork cated o a S E e pcd d * 4,118 36, 214 207 , 033 1,952, 407 
1900. 4 correr pen ET E M 6,021 88, 132 221, 260 1,696, 043 

Total for 18 years (1889-1000) .......o.ooocooooo.o... 205,824 | 1,575,106 | 2,169,818 | 18, 846, 582 
| 


WORLD’S PRODUCTION OF MANGANESE ORES. 


In the following table is given the production of manganese ores 
in the principal countries for the latest years for which statistics are 
available. The unit used is either the long or the metric ton, except 
in the case of Canada, where the short ton is used. 
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World's production of manganese ores. 


Country. Year. | Quantity. Country. Year. Quantity. 
North America: Tons. Europe—Continued. Tons. 
United States............| 1906 6,921 Portugal : 1903 30 
Canadas . on wean 1906 93 Russia.... 1905 426, 813 
a REA Ele ees 1906 18, 688 Spain. 1905 26, 020 
South America: Sweden. 1905 1,992 
A odarnspacdae - 1905 233, 950 Turkey a 1905 28, 600 
e” E ee ee 1905 1,324 Norway 1904 22 
Europe: Asia 
Austria... i i 1905 13, 788 India... 1905 253, 896 
Bosnia and Herzegovina.| 1905 4, 129 Japan... 1905 11,162 
A EMITE 1905 9,943 lava 1905 1,600 
PEBNMS..:...—— u 1905 6, 751 Oceania 
Germany... TTE 1905 51, 463 Queensland 1905 1,517 
aE Seco 1905 8,171 New Zealand. . 1905 55 
00. AEB $ 1905 5, 384 
a Exports 


FERROMANGANESE AND SPIEGELEISEN. 
The following table gives the quantity and value of ferroman- 
ganese and spiegeleisen produced in the United States from 1893 to 
1906, inclusive: 


Production of spiegeleisen and ferromanganese in the United States, 1893-1906. 


Ds PME long tons.. 81,118 TWO. cosas long tons.. 291,461 
1894 E do.... 120,180 | 1902.................. do.... 212,981 
[899 05524 fos Osa ets do.... 171,724 1.1903... ias do.... 192, 661 
1896 ......... mc ayes do.... 131, 940 | 1904 .................. do.... 219, 446 
WS A O do.... 173, 695 | 1905 .................. do.... 289, 983 
1898 CN do.... 213, 769 | A906 nc ook essa ee do.... 300,500 
I899 pm do.... 219,768 —————— 
1900 Usa als do.... 255,977 Total............ do.... 2, 875, 203 


Imports.—The quantity and value of ferromanganese and spie- 
geleisen imported into the country from 1903 to 1906, inclusive, are 
shown in the following table: 


Ferromanganese and spiegeleisen imported and entered for consumption, 1908-1906, in 


long tons. 
| Ferromanganese. Spicgeleisen. Total. 
Year. aes T oe "NS = : wer dE 
Quantity. Value. Quantity. | Value. Quantity. Value. 
IM noe ee occa wees 41,519 $1, 699, 666 122,015 $2, 709. 317 163, 534 $4, 408, 983 
IWH Lon oos Sibeses 21,813 707,037 4,623 132, 461 26, 436 839, 498 
poo C M ETE 52, 841 1, 884, 651 55, 457 1,336, 104 108, 208 3, 220, 755 
1905. d oec ies | 84, 350 | 4, 953, 644 | 103, 268 2, 942, 040 187, 627 7,896, 584 
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GOLD AND SILVER. 


By WALDEMAR LINDGREN AND OTHERS. 


PRODUCTION IN THE UNITED STATES. 
By WALDEMAR LINDGREN. 


_The production of gold and silver in the United States from domes- 

tic ores in 1906 is shown in the following table in distribution by 
States and Territories. These figures are the result of conference 
and adjustment between the Bureau of the Mint and the Geological 
Survey, and are accepted as final by the two bureaus. The basis 
for this table are data collected by the Bureau of the Mint of bullion 
deposits im the United States mints and assay offices and by state- 
ments from the smelting and refining establishments; the distri- 
bution by States is, moreover, checked and verified by the data col- 
lected by the Geological Survey directly from the producing mines. 
The table is derived from three items: (1) The unrefined domestic 
gold and silver deposited in the United States mints and assay offices; 
(2) the domestic gold and silver in fine bars reported by the private 
refineries; (3) the unrefined domestic gold and silver contained in 
ore, copper matte, etc., exported for reduction. The last is an 
item of small relative importance. 


Approrimate distribution by producing States and Territories of the product of gold and 
silver in the United States for the calendar year 1906, in fine ounces.“ 


Gold. | Silver. Total value 
—— — —— (silver at 

Commer- | commer- 

cial value. , cial value). 


State or Territory. | 
Quantity. Value. | Quantity. 


Alibama reor a o 1,137 $23, 500 100 $68 23, 568 
UTI CHER ave 1,033, 537 | 21, 365, 100 203, 500 137,747 | 21,502,847 
A Aiee amt zm ree oU a ds 132,891 | 2,747,100 | 2,909,200 | 2,009,822 | 4,756,922 
CON OPN. 1 beaver san nnee dacedenckewbees 911,041 | 18,832,900 | 1,517,500 | 1,027,180 | 19,860,080 
A ceno nate ro s ri eet mes 1,109, 452 | 22,934, 400 | 12, 447, 400 | 8,425, 520 | 31,359,920 
A RS RA 1, 146 ; 300 203 23, 903 
Maho eee oe eae 50,102 | 1,035,700 | 8,830,200 | 5,981,135 | 7,016,835 
MICHIBREI oer tete Ret woe E SIRE aia ' — 186,100 125, 969 125, 069 
Missouri NEMO NEN LR enon eas tet NOSE: Mo: | 31, 300 21, 187 21, 187 
MOntAHa. 2 oso cceie zii E dera oe 218,752 | 4,522,000 12,540,300 | 8, 488, 404 | 13,010, 404 
A A RCM TESI 448,852 | 9,278,000 — 5,207,000 | 3,524,972 | 12,803, 572 
New MEXICO 4.02 o rece rui pit 12, 877 206,200 , 453,400 306, 902 573, 102 
North Carolina. .......-...-.-.---- 2625-5: 4, 397 90, 900 | 24, 700 16,719 107, 619 
oc toi a pia T 63,860 | 1,320,100 ; 90, 7 61,304 | 1,381, 494 
South Carolida........-.. o... ..o..o.o.. 3, 609 74, 600 | 100 68 74, 608 
South Dakot&....... en 319,512 6,604,900 155, 200 105,053 | 6,709,953 
Tennessee ooo rre 39 800 25, 600 17, 328 18, 128 
Tr orc oeste iota etse 164 3, 400 277, 400 187, 760 191,169 
Utah... rr rr 248,208 | 5,130,900 11,508,000 | 7,789,650 , 12,920, 550 
Virginia... 2.2.2.0. 2-022 RIIIR 498 10, 300 100 68 10. 368 
Washington........-.- sem 4, 083 103, 000 42,100 28, 497 131, 497 
Wyoming esop co reo i ine Peers 276 | 5,7 1,100 | 745 6, 445 
Total ceria base dtu d | 4,565,333 | 94,373,800 56,517,000 | 38,256, 400 132,630, 200 

| 


A — - 


a Gold value, $20.671834625323 per fine ounce. Silver value, 67 cents per fine ounce. 
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The gains and losses in the production of the various States and 
Territories, compared with the production of 1905, are shown in the 
following table: 


Increase (+) or decrease (—) in production of precious metals in the United States in 
1906, by States and Territories, in fine ounces. 


Gold. Silver. 


State or Territory. A e N; REGN RE CEU I NNI E EE 
Quantity. | Value. Quantity. | Value. 

AlBDATIR cc oe ioa lexus a — 871 — $18,000| - 200 -- $115 
A AA ee eile SS qii deme +311,511 | +6, 439,500 | + 34,300 + 34,535 
AIIZODR. ei ete et tee + 2,699 + 55,800 + 363,500 + 420,345 
CRforTiBlb: 2 iriure eo te, hgh yn tet — 17,619} — 364,200 | 4- 435,500 + 367,160 
Colorados. as vee ee — 133,839 | —2,766,700 | -- 495, 400 + 530,412 
Gorgia sn Ae ol ee A ES ID — 3,541) — 73,200| — 600 — 346 
TORIO 0. o cn ero A a e ed ae — 1,980! — à 39,900| + 710,600 4-1, 024, 519 
Maryland ure sees lho eee eee ee aes | — 716; — 14,800; — 100 — 61 
MICHIBRD A Ec cae slewi ad vat Oeeces -- 66,900 — 28,301 
MISSOUT] taa merus dede p o ede Rex DICTAE SUNT Sage teat NP UIS 4- 18,400 + 13,318 
MONTA ads de seni err seg dA rd | — 17,768 — 367,300 — 914, 400 + 281437 
NOUCHOBR oe fart a ce Ate Pee S EI + 189, 606 +3, 919, 500 — 655,900 — 51, 163 
New MexieOce ono eo nde ie a OU XweRIe Pe + 19 + 400 + 98,500 + 90,413 
North CaroliMtt..........ococoocccocconocono.. — 1,597/ — 33,000] + 11,500 + 8, 667 
OFCQON A en d ee oo + 3,688 | + 75,200) + 1, 800 + 7,165 
South Carolin. oco sco tue leek eels — 991 — 20,500 |.............. + 7 
South Dakota a. nica ds vetus ED e — 14,948 | — 309,000 | — 23,800 — 4,137 
Tennessee... cd a as — 121 — 2,500 | — 69,900 — 40,927 
jor A RUNE + 72!) + 1,00, — 130,500 — 66,723 
¡A II SEs eR eee ee — 483 — 10, 000 +1, 18s, 200 +1, 494, 572 
Virgi 2 A A sha AN + 265) + 5,300 | — 100 — 54 
Washington......................eeeleeee eee — 12,916 — 267.00) — 77,30) — 44, 337 
WSNOBUh? oe Sed aah eo es = 870} — 18,000} — 1, 60€ — 902 
Totul esu ir cec cr alc e Sei +299,591 | +6,193,100 | + 416,300 | +4,034, 424 


The total production of gold was 4,565,333 fine ounces in 1906, 
valued at $94,373,800. This is an increase over the production of 
1905 of 299,591 fine ounces, valued at $6,193,100. Fourteen States 
and Territories showed decreases in gold production in 1906 amount- 
ing to 208,210 fine ounces and valued at $4,304,100. Of these the 
greatest losses were shown by Colorado, 133,839 fine ounces, valued 
at $2,766,700; California, 17,619 fine ounces, valued at $364,200; 
Montana, 17,768 fine ounces, valued at $367,300; South Dakota, 
14,948 fine ounces, valued at $309,000; and Washington, 12,916 fine 
ounces, valued at $267,000. Of the 7 States and Territories showing 
an increase in gold production the greatest gains were in Alaska 
(311,511 ounces, valued at $6,439,500), and in Nevada (189,606 
ounces, valued at $3,919,500). In no other case did the increase 
reach $100,000. The total increase of the 7 States and Territories 
is 507,801 fine ounces, valued at $10,497,200, and the difference 
between these figures and those of the total decrease gives the increase 
for the year already noted. 

The production of silver in 1906 in the United States amounted 
to 56,517,900 fine ounces, with an average commercial value of 
$38,256,400. This shows an increase in quantity over the produc- 
tion of 1905 of 416,300 fine ounces, and in value of $4,034,424. Thir- 
teen States and Territories report a decrease in quantity, amounting 
in all to 2,446,000 fine ounces, and 11 report a decrease in value 
amounting to $237,726. Nine States and Territories report an 
increase in quantity, amounting in all to 2,862,300 fine ounces, and 
12 an increase in value, amounting to $4,272,150. The greatest 
decreases were in Montana (914,400 ounces), Nevada (655,900 
ounces), Colorado (495,400 ounces), and Texas (139,800 ounces). 
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The greatest gains took place in Utah (1,188,200 ounces), Idaho 
(710,600 ounces), California (435,500 ounces), and Arizona (363,500 
ounces). The increased price for silver during the year, however, 
in some cases brought about the seemingly contradictory result 
that a decrease in production—as, for instance, in Montana and Colo- 
rado—corresponded to an actual increase in the value of the product. 


PRODUCTION OF GOLD AND SILVER IN UNITED STATES SINCE 
1880. 


The following table, from the report of the Director of the Mint on 
the production of gold and silver, shows the quantity and value of 
these metals produced in the United States since 1880: 


Production of gold and silver in the United States from 1880 to 1906, inclusive. 


Gold. Silver. 


Year. ; , 
A Commercial 
| Fine ounces. Value. Fine ounces. value: 

A IR | 1,741,500 36, 000, 000 30, 318, 700 34,717,000 
E A O E ' 1,078,612 34, 700, 060 33, 257, 800 37,657, 500 
D a E AN lt dere et E | 1,572,187 32, 500, 000 36, 196, 900 41,105, 900 
A. 1,451,250 30, 000, 000 35, 732, 800 39, 618, 400 
1884 Larorn rr» .. o... ——— ...oo...o | 1, 489, 950 30, 800, 000 37, 743, 800 41, 921, 300 
IS iuc coelos tono id omes oce dint 1, 538, 373 31, 801, 000 39, 909, 400 42, 503, 500 
DD. rd CN arenes ld | 1, 686, 788 34, 869, 000 39, 694, 000 39, 482, 400 
Ds anced! EE A O 1,603, 049 33, 136, 000 41, 721, 600 40, 887, 200 
[y MORES CONV tone 1,604, 478 33,167, 500 45,192,700 43, 045, 100 
A RO 1,504,775 32, 967, 000 50, 094, 500 46, 838, 400 
A A CIO 1, 588, 877 32, 845, 000 54, 516, 300 57, 242, 100 
NA teen ee sien | 1,604, 840 33, 175, 000 58, 330, 000 57, 630, 000 
D. AMEND escent AS one! 1, 597,098 33, 015, 000 63, 500, 000 55, 662, 500 
phos MERCED deri nal see ples | 1,739, 323 35, 955, 000 60, 000, 000 46, 800, 000 
1 o ne o b or ud mer t 1,910,813 39, 500. 000 49, 500, 000 31, 422, 100 
T SP) ee de | 2; 254, 760 46. 610.000 55.727.000 36, 445, 500 
INS O A E 2, 568, 132 53, 088, 000 58, 834, 800 39, 654, 600 
| Ip c nM i 2,774,935 57, 363, 000 53, 860, 000 32, 316, 000 
TI AAA Se sted HMM | 3,118, 388 64, 463, 000 54, 438, 000 32, 118, 400 
ho oahu E REESE NA | 3,437,210 71,053, 400 54, 764, 500 32, 858, 700 
1900................ ONDE DENEN | 3, 829, 807 79,171,000 57,617,000 35, 741,100 
| MCN MUERTE VR PE 3, 805, 500 18, 666, 700 55, 214, 000 33, 128, 400 
Do HESPERIA | 3,870,000 80, 000, 000 55, 500, 000 29, 415,000 
[Do NOMEN CERDO NEUE, | 3, 560, 000 73, 591,700 54, 300, 000 29, 322, 000 
[boi ole E A ERAN: 3, 892, 480 80, 464, 700 57, 682, 800 33, 456, 000 
Da ate ets chs rs eels UNE NEED A 4, 265, 742 88, 180, 700 56, 101, 600 34, 222,000 
b i oi hare tacts O 4, 565, 333 94, 373, 800 56, 517, 900 38, 256, 400 
Total: Leto IN 66,344,300 | 1,371,456,500 | 1,346,896,100 | 1,063, 467, 500 
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MINES REPORT. 
By WALDEMAR LINDGREN. 


METHOD OF COLLECTING STATISTICS. 


It should be distinctly understood that the table on page 5 con- 
tains the res of the production of gold and silver which are 
accepted as final by the Geological Survey, inasmuch as they record in 
the main the quantities of these metals which were actually pro- 
duced during the calendar year. It is difficult to trace the refined 
metals back to the States where the ore was produced, and it is 
still more difficult to trace them back to producing counties and 
districts. In order, therefore, to ascertain the state of the mining 
industry in each mining camp, the Geological Survey asks from 
each mining property the amount of gold and silver, as well as that 
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of other metals, produced. Tabulated in proper form, these replies 
form the basis of this mines report. 

The Mint Bureau records the production of the precious metals 
from gold bullion deposits in United States mints and assay offices, 
from the fine bars reported by the refineries, and from the gold and 
silver contained in ores and metallurgical products exported for 
reduction. 

The statistics of gold and silver collected from the mines by the 
Geological Survey are obtained from the following 4 items: 1. Gold and 
silver in placer bullion produced during calendar year. 2. Gold and 
silver in mill bullion produced in mill of company during calendar 
year. 3. Gold and silver in base bullion, matte, etc. (by assay value), 
produced in smelter of company during calendar year. 4. Gold 
and silver in crude ore and concentrates (by assay value) shipped to 
custom works in calendar year. _ | 

The first item needs no explanation. The second and third items 
cover the cases of mining companies which have their own reduction 
works; they report the gold and silver bullion produced during the 
year, or the gold and silver contained in their metallurgical products 
sold to refineries, as there are very few smelting works owned by 
mining companies which also refine their base bullion. "There is, as 
a rule, no great interval of time before the ore sent to these mills and 
smelters is reduced to gold and silver or base bullion, and, although 
there is some overlap at the beginning and close of the year, the 
tonnage shipped from the mine during the year corresponds with fair 
accuracy to the duentuy of fine or base bullion or matte produced. 

The greatest difficulties are found in the fourth item, comprising 
ores and concentrates shipped to custom works— generally smelters, 
more rarely mills—as a considerable interval of time, often thirty 
days or more, elapses before the ore reaches the works, and often 
much more before it is reduced and refined. It is mixed with other 
ores and loses its identity, and the assay value is the only guide the 
miner has to the Quan) of metal produced. In these cases the 
miner is requested by the Geological Survey to give the tonnage and 
assay value of ores and concentrates shipped up to the end of the 
year. Two months or more often pass before the smelter return for 
the last ore shipped in December is received by the mine, and this, inci- 
dentally, is one of the causes delaying this report. 

It should be emphasized that the table of mine production does 
not give the contents of the ore mined during the year. Only the 
ore that is treated or sold is recorded. Neither does this report give 
the assay value of the total tonnage; for if this were the case the 
heavy losses in concentration would be disregarded, and the results 
would be very much larger and wholly misleading. As far as pos- 
sible the report aims to give the uee recovered from the tonnage 
sold or treated during the year. In items 2 and 3 this is substantially 
correct, except for the very small refining losses. In item 4 the 
amount given is theoretically larger than the actual recovery of 
refined metals by the combined smelting and refining losses. 
Practically, however, this is counterbalanced by several factors: 
(1) Small quantities of gold and silver are recovered from many 
ores, but not paid for by the smelting companies or recorded 
in the settlements. As a rule, payments are not made on less than 
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2 ounces of silver or 0.05 ounces of gold per ton. (2) Settlements 
are made on the basis of 95 per cent of New York price for silver and 
of $19 to $20 per ounce of gold. Small producers, who often report 
in terms of dollars alone, are very likely to give a correspondingly 
smaller value than the ore actually contains. The same class of 
producers occasionally also misunderstand the questions and report 
net instead of gross proceeds. The gold is sometimes also given 
in value only, which 1sthenalways smaller than the actual value of 
the metal in the ore by from $0.67 to $1.67 per ounce. (3) There is 
always a certain small percentage of the product which can not be 
obtained from the miners. This includes the output of scattered 
individual placer workers, often aliens; some of this is estimated on 
the basis of the record of mint deposits, but a little invariably escapes 
detection. There are further cases where owners of small mines 
decline to answer or where the property is not continuously ope- 
rated and the owner can not be found. There is, lastly, the ore 
abstracted by “high graders” or ore thieves, which takes away a 
notable fraction of the production of mines containing rich ore. 
Through small assay offices this gold finds it way to the mints. The 
ractice was carried on to a disgraceful extent during the year 1906 
in the rich mines of Goldfield. The principal mine officers estimate 
that ore to the value of $1,250,000 was “appropriated” in that camp 
during 1906, and state that ore worth $250,000 was recovered from 
the thieves. Several suits in the courts for the recovery of parcels 
of ore indicated that the statement was well founded. Much rich 
ore is probably still secreted and will gradually reach the mints in 
1907. The conditions prevailing at Goldfield in the last months of 
1906 were, however, exceptional. Gold and silver from old metal- 
lurgical by-products, like slag, is also apt to escape notice. Taken 
together, the three items explained above will probably compensate 
for the losses in smelting and refining. 

Returns are obtained from every mine of importance in the States 
and Territories, there being now practically no refusals to report. The 
mining companies appreciate that they are fully protected, as the indi- 
vidual returns are strictly confidential, while they profit from an 
exact knowledge of the aggregate production and by correct reports 
of the state of the industry. Willful misstatements are very rare, 
and, as already noted, the replies are more likely to be too low than 
too high. The only trouble experienced in 1906 was in Alaska, 
where many of the large placer mining companies failed to report. 
There are other ways, however, to obtain the totals for that region, 
as more fully explained by Mr. Brooks in his report. 


COMPARISON OF MINT REPORT AND MINES REPORT. 


Both of the plans outlined above (see pages 7 and 8) are admit- 
tedly open to some objections, but it may be questioned whether it 
would be practicable to make them wholly consistent and logical. 
The most important difference between the two reports is that, though 
covering the same time interval, they do not quite cover the same 
period of ore extraction, the mines report being as much as three or 
four months in advance of the mint report. The mill and placer 
bullion reaches mints and refineries soon after its production, and 
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it does not require a long time to obtain it from the ore; but in 
smelting, and especially in custom work, several months may pass 
before the refined metals come on the market. Sampling, shippin 

mixing, roasting, smelting, shipment to refinery, and rimae all 
these rd take time to perform. 

The figures obtained by the two methods will agree, within certain 
limits of error, if the mining and smelting industries are carried on uni- 
formly and at the same rate. But important disturbing factors ma 
result in marked discrepancies between the two sets of figures, eac 
one being & correct statement in itself. Especially is this so when 
abnormal conditions appear near the beginning or close of the calendar 
year. In time the discrepancies will balance if the reports are intrin- 
sically correct. 

In 1904 and 1905 the two reports agreed closely. In 1905 the refin- 
ory report gave $88,180,700 in gold and 56,101,600 ounces of silver, 
while the mines report recorded $88,159,881 in gold and 56,272,496 
ounces of silver. In the latter half of 1906 the extremely rich ore 
bodies of the Goldfield camp were worked, and in the last month of the 
year gold-ore production from the Mohawk mine was rushed to an 
extraordinary degree, owing to the expiring of certain leases. At the 
same time, in the last ponte of 1906, the whole country experienced a 
great car shortage, resulting in a corresponding delay in ore shipment 
and scarcity of fuel for the smelters. I his meant that smelting and 
refining of ore shipped in the last months of the year to custom works 
would take much longer than usual, and consequently that much of 
the gold from ores mined in 1906 would be credited to the refinery out- 
put of 1907. Ina less degree these conditions obtained at all smelting 
centers and applied to silver as well as gold, although there was no 
such special cause for disturbance as in the case of the Goldfield ores. 

The total of gold given by the mint report in 1906 is $94,373,800. 
The mines report has $97,219,645, an excess of $2,845,845. In 
Alaska, where there are special difficulties in collecting statistics, the 
mines report is about $700,000 higher than the mint report, a condition 
repeated from 1905. In the other States, where mill and placer bullion 
predominate, there is close agreement. In California the mines report 
has $18,732,452 against $18,832,900 of the mint report; in Oregon, 
$1,366,900 against $1,320,100; in Montana, $4,469,014 against $4,- 
522,000. In the smelting States, such as Arizona, Colorado, and Utah, 
the mines report shows slight excesses over the mint report. The 
greatest difference exists in Nevada, where the mines report gives 
$10,470,704 against $9,278,600 of the mint report, a difference of $1,- 
192,104. Undoubtedly the mines shipped ore corresponding to the 
higher figures, but as explained above and as confirmed by direct evi- 
dence, a large part of the gold in this ore was not refined in 1906. 

The tota of silver given by the mint report is 56,517,900 ounces. 
The mines report has 57,362,455 ounces, an excess of 844,555 ounces. 
In Arizona and Utah the figures correspond closely. The principal 
difficulty is again in Nevada, which is credited in the mint report with 
5,207,600 ounces against 6,770,612 ounces in the mines report, an 
excess in the latter of 1,563,012 ounces. Delay in treatment of Tono- 
pah ores is chiefly responsible for this difference. In Idaho the silver 
in the mint report is less than in the mines report by nearly 200,000 
ounces, while in Montana the excess in the mint report is over 500,000 
ounces. 


[im ] 
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MINES REPORT ON COPPER, LEAD, AND ZINO. 


In the West gold and silver are so intimately connected with copper, 
lead, and zinc that it was found necessary to include these metals also 
in the requests for reports of cado Here, again, however, the 
smelters report on copper production published elsewhere in this vol- 
ume by Mr. L. C. Graton contains the figures of actual production of 
metal and is considered as final. The general principles discussed 
above as applying for gold and silver apply also to the relation of 
smelters report to mines report for the baser metals. 

Fairly exact results are obtainable in the case of copper, for most of 
this metal is produced by large companies which own their smelting 
plants and which thus report actual output of metal. Michigan is not 
represented in the following mines report, but taking the same figure 
for that State as appears in the special copper report, the total of the 
copper in the mines report is 916,971,387 pounds, whereas the smelters 
report, as shown by Mr. Graton, adds up to 917,805,682. This is 
an excellent agreement. The mines report gives, in pounds: Ari- 
zona, 266,831,864; California, 28,726,448; Idaho, 9,558,913; Mon- 
tana, 290,700,975; New Mexico, 7,028,670, and Utah, 56,593,576. 
The smelters report gives the corresponding figures as follows: Ari- 
zona, 262,566,103; California, 28,153,202; Idaho, 8,578,046; Montana, 
294,701,252; New Mexico, 7,099,842, and Utah, 50,329,119. The 
greatest discrepancy thus appears in the last State. To some extent 
the delay in smelting during the winter of 1905-6 was responsible for 
the discrepancies noted above. In Idaho the difference was assuredly 
traceable to this cause. In Colorado, where the copper is derived from 
custom works, the mine returns, as noted in 1905, were lower than the 
smelter returns, on account of small percentages of copper for which 
no pay was obtained by the mines; but in 1906 the production 
reported by the miners remained almost stationary, while that 
reported by the custom smelters decreased from over 9,000,000 
pounds to about 7,500,000 pounds. 

In regard to lead the relation of mines report and smelters report 
is less satisfactory. Practically all lead ores are treated in custom 
smelters, which, as is well known, are chiefly in the hands of one com- 
pany. According to Mr. Boutwell’s smelters report on the lead pro- 
duction, the Western States yielded 464,076,000 pounds in 1906, SS 
the mines for the same States, as recorded in the following pages, 
reported 502,697,405 pounds. This iş a very large difference, and to a 
considerable extent it remains unexplained. It is true that here, too, 
the mines report is several months ahead of the smelters report for 
the same year, and that in the fall of 1906 conditions of transportation 
and fuel supply were particularly bad. But on the other hand there 
was no unusual mine production in any camp during the latter part 
of 1906. There is a large difference in New Mexico (mines report, 
2,987,369 peon smelters report, 1,280,000 pounds), which is only 
ade explained by the fact that some lead-zinc ores from the Magda- 
ena district are used for pigments. In Colorado the difference is not 
so great (mines report, 104,102,269 pounds; smelters report, 100,- 
994,000 pounds). In Idaho and Utah, the largest lead producers in 
the West, however, the discrepancies are most remarkable. Idaho 
mines report gives 255,014,446 pounds, while only 234,234,000 pounds 
is allotted to that State by the smelter returns. Utah mines report 
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calls for 125,342,836 pounds, while the smelters say that 112,520,000 
pounds represent the output. The bulk of the production in these 
two States is sold in the form of concentrates by a number of large 
mining companies. The figures given represent the assay values of 
these concentrates, Assuming a 5 per cent loss in smelting, which 
seems very liberal, in view of counteracting influences mentioned, 
under gold and silver, but in part applicable to lead, there still remains 
an excess of almost 9,000,000 pounds of mine returns above smelter 
returns in Idaho, and of almost 6,000,000 pounds in Utah. 

The zinc returns are still more unsatisfactory. The principal zinc- 
mining States of the West are as follows, in their order of production: 
Colorado, New Mexico, Montana, Utah, Nevada, and Idaho. The 
ores are so complex, and they vary so widely in character and tenor, 
that the Missouri Valley measurement by tons of ore is of doubtful 
value. The loss of metal in concentration and smelting is very 
heavy. It is aimed in the mines report to obtain the tonnage and 
assay value of the product (crude ore and concentrates) shipped to 
the zinc works, and 25 per cent of the quantity of metal contained is 
then subtracted for smelter loss. The matter is still further compli- 
cated by the great consumption of zinc ores for the manufacturing of 
zinc white and lead-zinc pigment. The figures given in the reports 
for the different States, therefore, do not mean metallic zinc or spelter. 
They simply represent 75 per cent of the assay value of the ores 
shipped. It is probable that some better method may be devised, 
and it is especially planned for the 1907 report to obtain a better 
check on the quantity of ore consumed by the paint manufactories. 
At present the shipper of zinc ores often does not know whether his 
product will be used for the manufacture of spelter or of pigment. 

In the smelters report published elsewhere in this volume, Mr. 
Boutwell has succeeded in apportioning for 1906 the metal according 
to source of ore on the basis of returns made by the zinc works. From 
his tables it appears that the Western States yielded almost one-fifth 
of the total spelter, or, in exact figures, 78,590,000 pounds, and that 
the principal part of the production was derived from the Central and 
Eastern States. The mines report for the Western States, on the 
other hand, indicated a total of 122,522,222 pounds, or nearly one- 
third more than the smelters report. A large part of this diflerence 
was undoubtedly due to ore used for pigments. Colorado has by far 
the greatest production, and the bulk of it is derived from Leadville 
mines. The mines report gives 86,965,308 pounds (three-fourths of 
assay value of product shipped), whereas the apportioned spelter 
output of the smelters is only 64,912,000 pounds. The New Mexico 
mines report 17,292,655 pounds, while the smelter statement is 
1,110,000 pounds. A very large part of the output of the Magdalena 
district in New Mexico, which is the principal zinc camp in that Terri- 
tory, is, however, known to be used for the manufacture of pigments. 

Some buyers of zinc ore from Leadville mines, for instance, are 
known to reconcentrate the products in Denver or Canyon before 
shipping to the zine works, and considerable loss is, of course, involved 
in that operation. In the report for 1907 there will probably be an 
improvement shown in the zinc statistics in the reports from both 
mines and smelters. 

The zine ores of the West, except in rare cases, contain gold and 
silver. The cinders, after the distillation of the zinc, are naturally 
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richer than the ore and are sold to lead smelters. Several hundred 
thousand ounces of silver, with some gold, are annually recovered 
from this source. These metals are not always paid for by the buyers, 
and part of the silver and gold from this source is apt to escape the 
collection of statistics from the mines. 


UNITS OF MEASUREMENT. 


Gold and silver are measured by the fine ounce. In the computing 
tables prepared by the Bureau of the Mint and the Geological Survey, 
gold is counted as $20.671834625323 per fine ounce. The average 
commercial price of silver in New York was 67 cents per fine ounce. 
The metal fluctuated between 63 and 72 cents, the latter figure being 
nearly reached in November, 1906. 

As to the base metals, the average price of electrolytic copper in 
1906 is taken as 19.3 cents per pound, that of lead at 5.7 cents per 
pound, and that of zinc at 6.1 cents per pound. 

The values given are thus New Vor prices and do not represent 
the amounts obtained by the sellers of the ore. 

The standard unit for ore production is the short ton of 2,000 
pounds. 


PRODUCTION OF GOLD AND SILVER REPORTED FROM THE MINES. 


The following table gives the quantity and the value of gold and 
silver reported by the producing mines in 1906 to the officers of the 
United States Geological Survey. The last column in the table gives 
the increase or decrease in value as compared with the mines report of 
the preceding year as recorded in Mineral Resources for 1905. 


Production of gold and silver in the United States in 1906, as reported from the mines to 
the United States Geological Survey, by States and Territories, in fine ounces. 


Gold. | Silver. | Increase (+) or de- 
: creuse (—). 
State and Territory. "PET 
Quantity. Value. | Quantity. | Value. | Gold. Silver. 
| : | 

Alabama -o.ooooococcoo. 1,205. 51 £24,921 124 | fS3 | -- $16,609 a £120 
Alaska e in Ws eh etl 1,066, 020.91 22,036,794 166, 048 111.266 | +6, 406, 794 + 31,101 
ATIZONE us ou uc eere 143,416.55 | 2,904,683 3,026, 438 | 2,027,714 |. + 165,409 + 453.864 
Calorias acid 006,182.36 | 18,732,452 1,220,641 817,30 ¡ — 166,093 + 167,821 
Colorado. ...ooooc...... 1,122,814.17 | 23,210,029 | 12,216,830 8,185,276 | — 1,813,344 +1, 239, 695 
Georgia. so... ee eee eee | 1,502. 05 31,050 599 402 | — 65,800 ES 226 
[dio o sia i §5, 587.73 ; 1,149,100 | 9,018,815 | 6,042,606 | + 73,482 + 800, 434 
Maryland. ............. A A NO NR A FPES. — 14,821 — 56 
Michigan......20.....-. Dat Sn Meise etal ap ot cee ed |. 222,222 148. 880 |.............. — 3,930 
Missouri............... prop MM MT P e a 31, 268 20,950 adas tutes a! + 20,950 
Montana............-.. 216,188.56 ' 4,460,014 11,980,705 | 8,027,072 — 325,060 + 35.307 
NOVRdu: cod as caves coke 506,520.31 , 10,470,704 | 6,770,612 | 4,530,310 | +5,200, SS» + 621,133 
New Mexico. ...0...-2-- | 14,174.80 203, 019 491,127 320.005 | — 24,491 + 106,063 
North Carolina ......... j 3,073. 16 82, 131 30, 760 20,015 | — 43,554 + 08,396 
OMAN aa nanaanaaannnnn 66,123.79 | 1,366,900 79,346 53,162 1 — 35,335 — 1,582 
South Carolina......... 3, 819. 63 78.959 02 62  -- 16,152 — 5 
South Dakota.......... ' 830,950.06 | 6,841, 460 150. 875 101.086 — — 148,023 — 9,205 
II a.. .annno. 234. 06 4, S38 55,931 37,474 + 476 — 20.221 
jo c MN NIME | a 11.00 1,502 301, 772 202,187 + 1,344 — 31,887 
Ligh. RR CNN | 252,439.42 | 5,218,386 | 11,550,634, 7,738,925 | + 77,466 | 41,072,897 
Vermont 2; 2oosecce ets A A Saeed 1.323 | BR si lasts DEL AE + FNÓ 
Virginia 2 es cderesse Tis 717.50 14, 832 250 1G | + 980] + 61 
Washington............ | 10, 722. 22 221, 648 45, S75 30,748  — 183, 430 --  44.U89 
Wyoming.............. | 315. 46 6, 521 136 91 — 20,224 = 2,117 
Total. sive 4,703,000. 25 | 97,219,645 | 57,362, 455 | 38, 432, 846 | +9, 059, 761 + 4, 444, 233 


aFrom smelters’ report. 


. Compared with the mines report for 1905, this table indicates an 
increase of $9,059,761 in gold and of 1,089,959 fine ounces of silver. 
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Alaska.—Alaska expanded its gold production in 1906 to $22,036,- 
794, an increase of $6,406,794 over 1905. The placers in the Yukon 
Basin (principally near Fairbanks) yielded 3,850,000 ounces more 
than in 1905, and those of the Seward Peninsula increased 2,700,000 
ounces. The quartz mines of southeastern Alaska produced about 
the same amount of gold as usual, namely, $3,500,000. The copper 
mines of Ketchikan added a relatively small amount. An increase 
corresponding to that of 1906 is not to be looked for during 1907, 
but rather a decrease, owing to labor troubles at Fairbanks, Nome, 
and Juneau. 

The silver output is nominal and remains about constant, most of 
it being derived from the small percentage of this metal which is 
contained in placer gold. 

Arizona.—The gold production of Arizona amounted to $2,964,683, 
an increase of $165,469. Somewhat less than one-half of this came 
from Yavapai County, which includes the Prescott mining region. 
Mohave, Cochise, and Yuma counties come next, none of the remain- 
ing counties reaching the $100,000 mark. In Mohave and Yuma 
counties the larger part of the gold was derived from siliceous ores, 
while in Cochise five-sixths of the gold was derived from copper 
and also lead ores. In Yavapai County somewhat more than one- 
fourth was derived from siliceous ores, the remainder from copper 
ore. For the State as a whole approximately the same amounts of 
gold are derived from siliceous ores and from copper ores. The 

lacer production approximates $40,000, partly from dry washings. 

n the whole the mining industry experienced a successful year. 
The mining of siliceous ores yielded less than in 1905, but there 
was an increase from copper ores and also from lead ores. Unless 
siliceous ores greatly increase there is reason to anticipate a small 
decline of the gold production in 1907. 

Silver was produced in Arizona to the amount of 3,026,438 fine 
ounces, an increase of 420,726 ounces. Cochise County leads, closely 
followed by Yavapai, both with approximately 700,000 ounces. 
Next follows Gila with 110,098 ounces, and Graham with 107,045 
ounces. The great copper mines at Clifton and Globe are chiefly 
responsible for the large silver production in Graham and Gila coun- 
ties. The Cochise County silver product is about evenly distributed 
between the copper ores of Bisbee and the lead ores of Tombstone and 
other camps. Siliceots ores contribute also a large amount to the 
silver recovered in Yavapai County. As the silver of Arizona is 
predominantly derived from copper ores, it is likely that a reduction 
9 the copper output for 1907 will adversely affect the output of 
silver. 

Califorma.—There is little change in the gold output of California. 
The production in 1906 was $18,732,452, a d of $166,093 from 
1905. For the first time in many years a placer mining county 
leads, Butte having produced over $3,000,000; Nevada County 
comes next with about $2,600,000, closely followed by Amador; 
Calaveras, Tuolumne, &nd Yuba also exceed the $1,000,000 mark. 
The rearrangement is due to & decrease in the production of siliceous 
ores and to a great increase in placer gold from dredging opera- 
tions. Increases are shown only by Butte, Sacramento, Shasta, 
and Yuba. California produced $7,375,925 of placer gold, of which 
$5,098,359 is due to dredging. Yuba for the first time appears as a 
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heavy producer of dredging gold. The contribution from the cop- 
per ores was somewhat over $300,000. Labor troubles in some of 
the quartz-mining counties during 1907 are likely to diminish still 
further the production of the deep mines. 

The silver production was not lenges 1,220,641 ounces, but showed 
an increase of 144,467 ounces, due to heavier copper production in 
Shasta County. 

Colorado.—Colorado produced $23,210,629 in gold, a decrease of 
$1,813,344. More than half of the total gold is derived from the 
telluride veins of Cripple Creek in Teller County. San Miguel free- 
milling ores contribute nearly $2,500,000. The smelting ores of Lead- 
ville in Lake County yield $1,500,000 and the partly free-milling ores 
of Gilpin County over $1,000,000. San Juan County and Ouray 
County both approach the $1,000,000 mark closely. Important 
diminution in output was recorded in Teller and Ouray counties, but 
this was partly offset by gains in San Miguel and other counties. 
Siliceous and ores amounted to 67 per cent of the total tonnage 
and were the source of over 96 per cent of the gold product. The 
placer output was comparatively small. The outlook for 1907 does 
not indicate the probability of great increase, if any. 

Colorado produced 12,216,830 ounces of silver, an increase of 
717,523 ounces. The smelting ores of Lake County lead in the output 
with nearly 4,000,000 ounces, while in their order Pitkin, San Miguel, 
Mineral, Ouray, San Juan, and Clear Creek are next in importance, 
the first three exceeding the 1,000,000-ounce mark. A higher price 
increased the value of the product. The increase was chiefly due to the 
veins of San Juan, San Miguel, and Mineral counties. On the other 
hand, the yield of the Leadville and Aspen deposits diminished. About 
50 per cent of the silver proque was derived from siliceous or dry 
ores, 28 per cent from lead ores, and 17 per cent from zinc or zinc-lead 
ores. No great change is expected in the production of silver for 
1907. 

Idaho.—The mines of Idaho yielded gold to the value of $1,149,100 
in 1906, an increase of $73,482, the principal producing counties, 
with amounts varying from $229,024 to $86,607, being in their order 
Boise, Owyhee, Idaho, Elmore, Custer, Lemhi, and Shoshone. The 
placers of the Boise Basin showed a considerable increase, as did the 
siliceous ores of Custer. The De Lamar mines in Owyhee County 
decreased their output owing to technical causes. Somewhat less 
than two-thirds of the State production was from siliceous ores and 
one-third from placers. Copper and lead ores added only about 
$100,000. The total value of the placer output was $355,937, of 
which only about $38,000 was derived from dredging operations. 

Of silver, 9,018,815 ounces were produced, an increase of 339,722 
ounces; of this total, 7,415,995 ounces came from the lead ores of 
the Coeur d’Alene district, an increase of over 500,000 ounces. Only 
765,549 ounces were yielded by siliceous ores and 564,123 ounces by 
copper ores. 

ontana.—The gold production of Montana in 1906 was valued at 
$4,469,014, a decrease of $325,069 from the figures of 1905. Of this 
output $521,815 was derived from placers, chiefly in Madison County. 
This represented an increase of $124,914 over the production for.1905, 
chiefly due to extended dredging operations. The more important 
counties show a moderate decrease from the figures of 1905 in the gold 
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derived, both from oH dines ores and from siliceous ores. A reduced 
copper production is likely to be felt in a reduced gold production for 
1907. l 

The silver production was 11,980,705 ounces, a decrease of 1,350,595 
ounces. The decrease is about evenly divided between the copper 
ores of Butte and the siliceous ores of other counties. Among the lat- 
ter Granite, Jefferson, Lewis and Clark, and Cascade are the principal 
producers. 

Nevada.—Nevada mines yielded $10,470,704 in gold, an increase of 
$5,200,885 over 1905. The unexpectedly heavy output of the Gold- 
field mines was $7,026,154, an increase of over $5,000,000 over the 
preceding year. The Tonopah district in Nye County produced 
$1,304,677 ìn gold, a figure not materially different from that of 1905. 
Lincoln County furnished in the Searchlight and De Lamar (Ferguson) 
districts an almost equal quantity of gold. Elko and Storey are the 
only remaining counties whose output exceeded $1,000,000. Elko, in 
the northeastern portion of the State, maintains a considerable output 
of siliceous ore from several districts near or north of Tuscarora. e 
Comstock output was diminished to about $300,000. The product is 
almost wholly from siliceous ores of high average grade. The placers 
contributed only about $50,000. An increase in Nevada gold for 1907 
seems probable. 

The silver output was 6,770,611 ounces, an increase of 288,530 
ounces, which was pretty evenly distributed over all of the counties, 
corresponding to the general mining activity, only the Comstock mines 
in Storey County and White Pine County showed a decline. The 
Fairview district changed the insignificant output of Churchill County 
(including Douglas) to nearly 200,000 ounces. The Tonopah district 
was still the principal producer with 5,697,928 ounces. the total 
output 6,500,000 ounces were derived from siliceous ores. The remain- 
der came chiefly from lead ores. 

New Mexico.—The gold produced by the New Mexico mines was 
valued at $293,019, a decrease of $24,491. The Mogollon district in 
Socorro County and the Pinos Altos district in Grant County are the 
only regions of important production. Nearly nine-tenths of the gold 
was derived from siliceous ores, the remainder being placer product, 
and a small amount from copper ores. 

A fair increase is noted in the silver product, which was now 491,127 
ounces, mainly divided between Socorro and Grant counties. This 
statement hardly represents the real state of the mining industry, since 
there is a large and increasing tonnage of zinc ores which are very poor 
in silver or in which the silver is not recovered. 

Michigan.—The mines of Michigan yielded 222,222 fine ounces of 
silver in 1906, a loss of 30,789 ounces compared with the output of 
1905. This silver, to which 8 companies contributed, was chiefly 
derived from electrolytic refining of certain grades of Lake copper; 
part of it came, however, from ‘‘ pickings” or metallic lumps saved in 
the stamp batteries. The amygdaloid ores contributed about three- 
fourths of the production, the remainder coming from the conglomer- 
ate lodes. The average value of silver in the ores is extremely small, 
rarely rising above 0.038 ounce per ton of ore. A detailed article on 
the Lake Superior copper mines fot 1906 is contained in the report on 
copper production by L. C. Graton in this volume. 
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Missouri.—Although most of the lead of Missouri is 'soft" and con- 
tains very little silver, a certain quantity of this metal is obtained from 
the ores of southeastern Missouri. The lead from this source is said to 
have a tenor of from 1 ounce to 13 ounces of silver per ton. A total 
quantity of 31,268 ounces is reported. 

Oregon.—Little change is noted in Oregon. The total gold from 
mines in 1906 was $1,366,900, a decrease of $38,333. Northeastern 
Oregon (Baker, Grant, Union, Malheur, and Wallowa counties) 
vielded about $769,000, a decrease of over $100,000 as there was in 
1905 from 1904. The remainder, or about $600,000, was derived from 
southwestern Oregon (Jackson, Douglas, Josephine, Lane, Coos, and 
Curry counties), which indicates a gain of about $80,000 over 1905. 
The total placer yield was $361,560, of which northeastern Oregon 
produced only $72,000. 

The output of silver is insignificant, and in 1906 amounted to 79,346 
ounces, derived from Baker County and to some extent also from 
Josephine and Lane counties. The production is slightly lower than 
ir. 1905. 

South Dakota.—The mines of the Black Hills yielded $6,841,469 in 
gold, which represents a decrease of $148,023, or somewhat less than 
one-half of the decrease shown in 1905. As is well known, practically 
the whole product is derived from amalgamation, cyaniding, or smelt- 
ing of the gold-bearing siliceous ores of the northern part of the Black 
Hills, the great Homestake mine contributing about two-thirds of the 
production. A considerable decline may be expected in the produc- 
tion for 1907 due to a fire in the Homestake mine and to general labor 
troubles. 

The silver production was small, 150,875 ounces being produced in 
1906, chiefly irom cyaniding ores, a decrease of 31,874 ounces. 

Southern Appalachian States —These States, including Alabama, 
Georgia, North Carolina, South Carolina, Tennessee, and Virginia, 
yielded $295,535 in gold, a decrease of $158,841 from the output of 
1905. Maryland was not a producer. The first 4 States showed a 
notable lessening of the output; increases were reported only from 
Tennessee and Veina. North Carolina still showed the largest out- 
put, $82,131, and was closely followed by South Carolina, with $78,959. 
Georgia showed the greatest decrease, $65,860, its production amount- 
ing to only $31,050. As usual, siliceous ores yielded the greatest 
amount, principally from the Hillabee mine in Alabama, the Haile 
mine in South Carolina, and the Iola mine in North Carolina. The 
placer gold aggregated $30,000 in round figures. 

Of silver 87,765 ounces were produced, a decrease of 29,744 ounces 
from 1905, the greatest loss being apparent in Tennessee copper ores. 
The only States having an important output of silver were North 
Carolina, with 30,769 ounces, and Tennessee, with 55,931 ounces. 
Almost the whole output of silver is derived from copper ores. 

Texas.—Texas mines produced only a nominal amount of gold, 
valued at $1,592 and derived chiefly koia the refining of the a 
On the other hand, a considerable quantity of silver was produced, 
amounting in 1906 to 301,772 ounces, a decrease of 85,634 ounces 
from 1905. The metal is chiefly derived from a siliceous oxidized ore 
of a deposit in Presidio County. 
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Utah.—Utah mines reported $5,218,386 in gold, an increase of 
$77,466 over 1905. As in 1905, the Bingham and Tintic districts, . 
nearly corresponding to Juab and Salt Lake counties, were the most 
prominent producers of gold from smelting ores. Bingham yielded 
$1,632,786 and Tintic $1,925,066 in gold. Tooele County was another 
large producer, closely approaching an output of $1,000,000 in gold 
from the Camp Floyd district of cyaniding ores. Beaver and Piute 
counties yielded nearly $400,000 in gold from smelting and milling 
ores. The principal increase was derived from the Bingham district. 
The bulk ot: the gold was obtained from copper or copper-lead ores in 
Juab and Salt Lake counties. Only & small quantity ot placer gold 
was obtained. The production for 1907 will probably about equal 
that of 1906. 

Of silver 11,550,634 ounces were reported, an increase of 514,163 
ounces. Only Colorado and Montana produced more silver than 
Utah, but each of the 3 States yielded close to 12,000,000 ounces. 
The bulk of the silver was derived from the copper-lead ores of Tintic, 
the copper ores of Bingham, and the lead ores of Park City. The gain 
for 1906 was due to greatly increased output from Tintic. 

Vermont.—For the first time in several years Vermont appears on 
the list of gold and silver producing States, with a silver output for 
1906 of 1,323 ounces, derived from copper ores. 

Washington.— The mines of this State die only $221,648 in 
gold, a decrease of $183,430 as compared with 1905. e production 
. was divided between Republic district in Ferry County, the Pierre 
Lake district in Stevens County, and the Mount Baker district in 
Whitman County. Siliceous ores predominated. The placer output 
was about $20,000. 

As to silver, the production was insignificant, amounting only to 
45,878 ounces. 

Wyominy.—There was practically no gold derived from copper ores 
and only a small quantity from siliceous ores and placers. The gold 
for 1906 was valued at $6,521. The silver output was only 136 ounces. 


NUMBER OF MINES, ORE PRODUCTION, AND AVERAGE VALUES. 


The following table indicates the number of producing mines in 
1906, divided into placer mines and deep mines. In the former mines 
values, generally in gold, are extracted from gravels or sands; the 
“deep mines" work deposits in solid rock which have not been disin- 
tegrated and sorted by erosion. The total number of mines is of 
course much larger than the figures given, because many properties for 
various reasons are idle or are being developed without having yet 
attained a producing stage. 

It is ca a little difficult, especially in the case of placers, to 
define what constitutes a mine. In some places a fairly large aggre- 

ate output is obtained, usually through traders and storekeepers, 
fom transient or intermittent work of wandering miners which can 
not be credited to separate properties. 


GOLD AND SILVER. 125 


Number of producing mines in 1906, by States. 


Number of mines. | Number of mines. 
State or Territory. i State or Territory. ORTA ee 
Placer. | Deep. | Total. | Placer. | Deep. | Total. 
Alabama a................ | TM 2 2 | Oregon.................. 205 74 279 
Alaska ces Sere e eius 5 1,100 25} 1,125 || South Carolina.......... 2 4 6 
ATIZONAC O | "19 152 171 | South Dakota........... 6 29 35 
California................ 634 383 | 1,017 || Tennessee............... 1 2 3 
E oes coe onetees | 38 626 AA Iq raa rid 3 3 
e lulu... 8 6 14 UO talc cic cc eat cutee 7 126 133 
IdSHO i ocellos seti 176 111 287 | Vermont................]........ 1 1 
Maryland................ AA UA EE VItginiü RA REO A, PES 
Michigan................. AN 8 8 || Washington............. 14 38 52 
MontaD2....o.ooooocooocm... 62 308 370 || Wyoming..............- 4 6 10 
ON ANG eee ccce AES 12 143 155 | a ——— 
New Mexico.............. 19 52 71 Total. ............- 2,316 | 2,114 4, 430 
North Carolina........... 9 15 2 
a Includes Virginia. b Estimated in part. c See Alabama. 


The table shows the number of gold and silver producing mines in 
the United States. In the States of the Cordilleran mountain system 
practically every mine producing lead, copper, or zinc also yields the 
precious metals. There are a few exceptions to this rule—for instance, 
a lead mine in Washington, a lead-zinc mine in Nevada, and a few 
small copper mines in New Mexico—but these exceptions are included 
in the table for the sake of completeness, so that it actually records the 
number of producers of gold, silver, copper, lead, and zinc in these 
Cordilleran States. It also records the gold and silver producing 
mines in Michigan and in the Eastern States, but does not include the 

roperties in this territory which produce only copper, lead, or zinc. 
t has not been possible to trace the small silver production of Missouri 
to individual mines. 

Compared with the corresponding table for 1905 the placer mines 
show little change, the number for 1905 being 2,287, against 2,316 in 
1906. In both years Alaska shows the greatest number, followed by 
California, Oregon, Idaho, and Montana. In no other State is placer 
mining of ies importance. "The number of placers in California and 
Montana decreased somewhat, while southwestern Oregon and Idaho 
added many properties to the list of producers. 

The number of deep mines was 1,929 in 1905, and 2,114 were recorded 
in 1906. California lost nearly 100 producing deep mines, but & 
fairly uniformly distributed increase in numbers appears in all of the 
other important States. In spite of extremely active prospecting 
Nevada added only 29 new producers to its record of 1905. 

In total number of mines Alaska has now assumed the lead, with 
1,125 mines, but is closely followed by California, with 1,017 mines. 
Colorado is third in rank, having 664 mines. 

The best guide to the development of deep mining is, however, found 
in the agn d record, which is given in the following table, now for the 
first time subdivided into the most important classes of ores and their 
average value in gold and silver. 
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Ore production in short tons and average extraction value of gold and silver per ton in 
1906, by States. 


Dry or siliceous 


ares Copper ores. Lead ores. Zinc ores. 
State or Territory. i 

Quantity. [Value. | Quantity. ¡Value. | Quantity. Value. Quantity. |Value. 
Alabamaa............... 9,565 | $4.17 | A SAA A ee NOS TIE | Ai | aos 
Nasa ida 1,404,456 | 2.40 | 105,729 | $0.94 |................... OE a 
rd AA dx ex 272,611 6.33 | 3,089, 856 .19 221.310... 83.49. 1... sus Lir 
California................ 2,235,915 | 5.05 318,210 | 2.59 1,681 | 2.03. S 
Colorado................ 1,782,609 | 15. 43 31,431 | 12.82 309,574 | 8.75 31,924: $1.00 
DOGOTEIR. I scoters mee 1, 6. 00 210-1710:19 IA, A liege D eet e | teen 
[dallo. n os ves ERE EDEN 97,615 | 12.29 128,517 | 3.34 | 1,542,650 ^ 3.34 |............1....... 
Montana................ 480,843 | 7.08 | 4,963,756 | 1.58 20. 034-124. 15 95 5 cee eee nales Eom 
Nevada. o secco e es 463,672 | 31. 64 5,154 | 5.84 18.940 | 13.19 haana anafanana 
New Mexico............. 27,724 | 16.69 126,330 | 2.41 19,001 2. 44 34, 636 .05 
North Carolina.......... 8,074 | 7.70 12.204.|| O A AM oi seems eae lem aan 
Oregon... uro eens 136,332 | 7.67 1:042. NA A A act 
South Carolina.......... 49327. E A A A A dass A 
South Dakota........... Hr LT 3:00 OA O A MUERE AA | copes 
Tennessee... c clam periere ee; 538,141 | 5.08 |............ | AEN nostrae a rre ey 
DOXA Sec deos vedi nee Sen ee 245607 | B29 AA O AA enna A A 
Utüalhul s e ende len ws 439,268 | 3.13 | 1,143,021 3. 38 135,930 15.20 | 1,736 | 4. 61 
AA berita saure S 7,399 212 Edad QUAERE IR AT CP 
MIP A IA, A E O PHP a ota | E 

Washington............. 15,029 ! 14. 55 11,168 | 1.25 936 | 41 | 
Wyoming................ 458 | 10. 40 DU ecco athe aem I 
Totalsandaverage.| 9,230,616 | 7.87 | 10,483,308 | 1.55 | 2,270,822 | 5.08 | 08, 206 1.18 


— 
A ——— — 


1 


Copper-lead and cop- | Total and average. 


per-lead-zinc ores. Lead-zinc ores. 


State or Territory. LIE 
Quantity. | Value. | Quantity. | Value. | Quantity Value 
l 

Alabamad......... coo e iile edu e | HO weno E S A EEES 9, 565 $4. 17 
Aluskü coz recle asia ducc Mun oM A NEMORE tat alee 1, 510, 185 2. 30 
ATİZONA e Cl ec nre ete ea Ir e | 1, 246 E PHONE EA 3,585,089 1.39 
California.................... A e, HC 250 $84.40 ' 2,556,056 475 
COlOTAGG N aserto | 1,922 16. 38 491, 463 3.21 | 2,648,923 11.81 
CO sc rcs a he A east ag da mu Semen a ls eal kat 2,150 6. 54 
o oslo cec lal oes ed eo RE DIM ws 49 52. 20 18, 842 | 2. 38 1,787,673 3.82 
Monta: dr a st 32, 638 A AA 5, 497,971 2. 08 
A A A A eat E X MARE 8,511 | . 03 496, 307 30. 12 
Now NE CO eec vou lle eoe aspe s e EO Ld EA Ue ele edP ga. 207,691 2.99 
North Carolina..................... | Suas utem Pues Kos m aae Eq RE AE 20. 368 4. 33 
ail uo xc T A AE [coses 138, 274 7. 63 
South Carolina..................... AAA Deo: tac ARR! 40.327 1.60 
South Dakota.................ssus. e RE CRAS. A A NOR 1,780, 674 3. 90 
SET cocum oec i swap teur. m e Ee A DENEN YN: as 538, 141 b. 08 
nier M eee O agate ator ae eee eases E eee eee 24, 567 8.29 
Dy Oo oc ER, c 572,325 € 9. G4 56, 539 2.13 2,348, 819 5. 5l 
Vermont: a A Seed duh OX o Seale gta ce E QUIT Le 1,90€ .12 

A ket acre cena dea neto RM M Ioue Mea LR Ee E mene (d) (d) 
Washington. .......caacccc0000cennn E EIEE | LONER er ee 27,133 & 58 
WyOnmilg. sxc cous cd EE A ee ere E eee 518 9. 20 
Totals and average........... | 608, 180 | 9. 53 | 575, 605 3.07 23,236,827 | 4.65 

| 


a Includes Virginia. 

b From copper electrolytically refined. 

€ Includes 224,468 copper-lead zinc, at $7.27; 347,857 copper-lead, at $11.18. 
d Included under Alabama. 


In all 23,236,827 short tons were mined and sent to reduction estab- 
lishments. This represents an increase of 1,896,138 tons over the 
corresponding figures for 1905—truly a remarkable record. 

Among the important States a decline in tonnage was confined to 
California, South Dakota, and Oregon, and in each of these was due 
to the mining of a smaller quantity of siliceous ore. A strong advance 
was shown by Arizona (900,000 tons), Montana (478,000 tons), Utah 
(168,000 tons), Tennessee (139,000 tons), Colorado (144,000 tons), 
and Idaho (118,00 tons). In the first 4 States this was almost wholly 
due to the activity in copper mining continued from 1905 and stimu- 
lated by high prices for this metal. The camps showing the largest 


GOLD AND SILVER. 127 


additions to the tonnage of 1905 were Bisbee and Globe in Arizona, 
Butte in Montana, Bingham in Utah, and Ducktown in Tennessee. 
Idaho recorded an increase of Coeur d’Alene lead ores, while Colo- 
rado added to its tonnage from the siliceous ores of the Telluride dis- 
tricts and from the mixed smelting ores of Leadville and Creede. 
Ores of lower grade than in 1905 were mined in Butte and Leadville, 
so that in spite of heavily increased tonnage the total quantities 
extracted fell off. The slump in the price of copper in 1907 will 
result in a much lower tonnage for that year in Butte and probably 
also in Arizona, while the Bingham and Tintic districts, as well as 
the Colorado camps, will be affected to a less extent. 

The average extracted value of the ores in gold and silver is lower 
in 1906 than in 1905 by 17 cents per ton, and now stands at $4.65. 
The average value is higher in Arizona by 37 cents, in Idaho by 24 
cents, and in Utah by 10 cents. The unusually rich gold ores of 
Goldfield increased the average value of Nevada ores by $9. On 
the other hand, Colorado ores decreased 92 cents, Oregon ores 40 
cents, California ores 31 cents, and Montana ores 39 cents in average 
value per ton. In spite of the notable rise m values the ore produc- 
tion of Nevada for 1906 is only greater by about 64,000 tons than it 
was in 1905. In tonnage the important States, including Alaska, 
now rank as follows: Montana, Arizona, Colorado, California, Utah, 
Idaho, South Dakota, Alaska. In 1905 California occupied the sec- 
ond place. 

The division of the tonnage shows that the copper ores and the 
siliceous ores are most important with, respectively, about 10,500,000 
and 9,200,000 tons. Gold and silver bearing lead ores amounted 
to only about 2,300,000 tons, while the remaining divisions, zinc 
ores, lead-zinc ores, and lead-copper ores, aggregated only about 
1,250,000 tons. The greatest average a pe is in gold and 
silver are shown by the siliceous ores, $7.87 per ton, and they vary 
from $31.64 per ton in Nevada to $15.43 per ton in Colorado, $12.29 
per ton in Idaho, $6.33 per ton in Arizona, $5.05 per ton in California, 
$2.40 per ton in Alaska, and to the minimum $1.60 per ton in South 
Carolina. 

The copper ores are much poorer in gold and silver, the average - 
extraction value being only $1.55 per ton. They range from $12.82 
in Colorado to $3.38 in Utah, $1.58 in Montana, $0.79 in Arizona, 
and to only a fraction of a cent in Tennessee and in the Lake Superior 
copper mines. 

e lead ores average $5.08 per ton, much of the value being in 
silver. Utah lead ores and copper-lead ores, chiefly from Park City 
Bingham, and Tintic districts, contain from $10 to $15.20 in gold and 
silver. Those from Colorado contain $8.75, while the Idaho lead 
ores, largely from the Coeur d’Alene district, average only $3.34, of 
which all but a small fraction is in silver. 

The zinc ores of Colorado average only $1.60 per ton, but it 1s to 
be noted that in some of the ores included the silver is not extracted. 
The same applies to New Mexico. The lead-zinc ores average 
higher—$3.07 per ton. In many cases they are concentrates, and 
the richer lead ores are separated from the poorer zinc blendes. 

Tables showing the extent of concentration will be found in many 
of the State reports, but it is not yet possible to compute a general 
table illustrating this for all of the Western States. 
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On the whole 1906 was a ve rosperous year for the mini 
industry. High prices for the metals atmaleted prospectin and 
development work to an unusual degree. Wages showed a tendency 
to advance. "There was a great scarcity of labor, and during the last 
months of the year the freight congestion on the railroads became so 
serious as to interfere with the operation of many smelting works and 
to delay shipments of ore. 

The year was comparatively free from labor troubles, which, unfor- 
tunately, can not be said of 1907. In Arizona copper mining was 
es ecially active at Bisbee and Globe. Smelting works were built or 
enlarged. In California the advance in dredging operation was 
marked. Colorado suffered perhaps to some extent from the great 
attention given to Nevada and from some local causes, but neverthe- 
less experienced a very successful year. In Montana the Butte copper 
mines prospered and recorded an extremely heavy production of low- 
grade: ore. Crowds of prospectors examined the ranges of Nevada, 
and Goldfield yielded millions in gold from the wonderfully rich ore 
of the Mohawk and Florence mines. Concentrating and cyanide 
mills were provided for Tonopah and projected for Goldfield. Con- 
centrating mills were built for the great low-grade copper deposits at 
Ely. . In Utah most of the new activity centered at Bingham, where 
large quantities of low-grade copper ore were mined by steam shovels 
at a cost said to approach 30 cents per ton. Concentration and smelt- 
ing works were provided for these ores. 


CLASSIFICATION OF ORES. 


The gold and silver product is divided according to its derivation 
from placers, from dry or siliceous ores, copper ores, lead ores, zinc 
ores, copper-lead or copper-lead-zinc ores, and lead-zinc ores. 

These dius of the ores from the deep mines are, of course, to a 
certain degree arbitrary, and in many cases of complex ores doubt 
exists about their proper classification. | 

In general, ores which contain 24 per cent or more of copper are 
considered as copper ores, while those with over 44 per cent of lead 
are called lead ores. Special divisions of mixed ores, such as copper- 
lead and lead-zinc have been established. The bulk of the zinc ores 
contain at least 25 per cent of that metal. The classification is based 
on the quality of the ore as mined. 


DISTRIBUTION OF THE GOLD PRODUCT OF 1906. 


The following table shows the source of gold in the United States 
in 1906, by kinds of ore and by States: 
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Source of oon in 1906 in States and Territories, as reported from the mines to the United 
tates Geological Survey, by kinds of ore and by States, in fine ounces. 


ead bn 
State or Dry or sili-| Copper | Lead | Zinc (“2 20 | Lead- 
Territory. | Placers. | cecus ores. | ores. ores. | ores. | jon un zinc ores.) Total. 
ores. 
Alabama....[............- 1,205. 51 1255 te | A PA | PE Pr O 1, 205. 
Alaska... 900, 113.63 | 162,005.12 | 3,911.17 |..........].......- i. eee eee ler rn 1, 066, 029. 92 
Anzona. L] 1,959.29 | 64,953.71 | 62,298.80 14,088.98 |........ | HT ise 143 416. 55 
California 356, 810.37 | 533,858. 15, 406. 90 49.34 | 48,38 |...........]........-- 906, 182. 36 
Colorado 2,595.88 |1,079, 321.07 | 9,189.58 |19,679.77 | 594. 58 | 355. 41 111,077. 88 ¡1, 122, 814.17 
Georgia 839. 48 545. 17 DL AO AAA O, PON 1, 502. 05 
Idaho....... 17, 099. 62 33,235.06 | 2,516.40 | 2,675.17 e | 4. 08 57.40 55, 587. 73 
Montana 25, 242. 81 123, 725. 62 | 55,053.90 | 8,269.57 ¡........ 3, 896. 66 |.......... 216, 188. 56 
Nt vada...... 2,555.05 | 500, 676. 3s 127. 72 | 3,160. 01 jesse tenete 19 | 506, 520. 
New Mexico 1, 296. 81 12, 485. 97 364. 98 26.04 AAA e ea ER Se UE KS 14,174. 80 
North Caro- | 
lina........ 575. 96 3,010. 70 AAA A A fe cea wanes 3, 973. 16 
Oregon...... 17,490.46 | 48,201.96 CI Vice ese E EASIER PEE 66, 123. 78 
South Caro- | 
in&........ 13:06 [^2 A OS O nentes Mese it 3, 819. 63 
South Da- | | 
kota....... E 187 I -330,653.72 AAA A AA AA veer cena? 330, 956. 06 
Tennessee 52.00 lara | 182 00 A A A IO 234. 06 
TOR BB M Sores ye A Nat ees tena ve £4.00 A cl Seige vers tem eX ERE 7. 
Utah........ 416.63 | 62,866.25 120,706.53 12,785. 50.00 454,998.70, 555.77 | 252,439.42 
enment.. [lecce week EE pem A A mee v wie: e oie A ne 
olet PRU A rhe Ge: MERERI Vemma O ME 717. 50 
Wa shington. 929. 24 9, 348. 76 | rr. PVAS HE. HUE EODD sees PROPERE 10, 722. 23 
Wyoming... 67.01 248.45 |... | COR! PEO Budget atin 215. 46 
692. 96 | 11,691. 24 |4, 703, 000. 25 


Total. ./1, 323, 360.70 2, 970, 874. 84 271,197.47 60, 812. 42 | 59, 370. 62 ! 


4 1,783. 07 copper-lead-zinc + 50,215.63 copper-lead. 


General statement.—The totals in this table indicate that siliceous 
or dry ores, which in general may be considered as gold ores proper, 
furnished about 63 per cent of the whole production, and that placers 
yielded approximately 28 per cent. The base-metal ores furnished 
only about 8.5 per cent of the total output, although the tonnage of 
these ores, as shown in a previous teble, was exceedingly heavy. The 
copper ores yielded most of the gold from this source, or Realy 6 per 
cent of the total, while the lead and lead-copper ores only gave 24 per 
cent of the total. The gold from zinc ore was insignificant in amount. 
` Compared with 1905 there was a heavy increase in placer gold, little 
change in the siliceous ores, a moderate increase in gold from copper 
and lead-copper ores, and only slight changes in the sum of the gold 
from lead and lead-zinc ores. 

Placers.—Placer gold was obtained in 1906 to the value of 
1,328,360.70 fine ounces, equivalent to $27,459,653, while in 1905 the 
quantity was only 934,709.26, valued at $19,222,155. The increase of 
1906 over 1905 was $8,237,498, and that of 1905 over 1904 was 
$5.557,949. Alaska was of course most conspicuous in this great 
advance, but California also added about $1,500,000 to its yield of 
placer gold in 1905. Several of the other States, though of less impor- 
tance, showed an increase in 1906, notably Montana, Oregon, Nevada, 
and Idaho. 

Dredging continues as the source of the increase in California. The 
vields from this branch of mining in that State in recent years have 
been as follows: 1904, $2,187,038; 1905, $3,276,143; 1906, $5,098,359, 
and a still further increase is not unlikely. The total yield of the 
dredges in all States was about $6,150,000, divided between California, 
Montana, Alaska, Oregon, Colorado, and Idaho. Thirty-eight dredge 
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companies were operating in the United States, as follows: California, 
24; Montana, 4; Idaho, 3; Alaska, 2; Colorado, 3; Oregon, 2. 
California and Montana, however, one company in some Cases oper- 
ated several dredge boats. 

Opinions conflict about the possibility of large dredging operations 
in Alaska. An increased yield from this source may bo expected 
from other States, but it is not likely that any of them will approach 
California in yield. The results of dredging along Snake River in 
Idaho have been disappointing, and the whole yield from placers along 
this stream has diminished to about $23,000 from $27,018 in 1905. 

Drift mining in frozen ground has yielded most of the gold from 
the lower Tanana in Alaska. About two-thirds of the gold from the 
Seward Peninsula is derived from this method of mining. In Cali- 
fornia drift mining at great depths below the surface remains an 
important branch, but the yield in 1906 was only about $600,000, a 
decrease of approximately $200,000 from 1905. 

The balance of placer gold is won by the hydraulic method or by 
surface sluicing work, which is practiced in all of the placer States. 
A very small amount of placer gold is derived from washing in 
New Mexico and Arizona. 

Dry and siliceous ores.—The States which yielded over 100,000 
ounces from this source rank as follows: Colorado, California, Nevada, 
South Dakota, Alaska, and Montana. The division necessarily 
includes many varieties of ore, and several different methods of 
reduction are applied to them. The gold ores of California, Oregon, 
and Alaska are as a rule free milling, though concentration and cya- 
niding of tailings are very often combined with the simple amalgama- 
tion process. The ores of the Homestake mine in South Dakota fall 
into the same general class as do the Telluride and Ouray siliceous 
ores and ores from many scattering occurrences in Idaho, Colorado, 
and Arizona. 

In many cases in Colorado, in Yavapai County, Arizona, and in 
other places, the siliceous ore contains but little free gold and is con- 
centrated without amalgamation. . 

The pan-amalgamation process for siliceous gold-silver ores has be- 
come almost obsolete, nd is used at only a few places in Montana, 
Nevada, and Arizona. The rich siliceous ores of western Nevada 
were to a great extent sold to lead or copper smelters, although the 
high contents in alumina are objec onable in some of them. The 
rich Goldfield ores were widely distributed in the fall of 1906 among 
the smelters from California to Denver. The Tonopah ores were also 
largely shipped to smelters. Freight and treatment charges on this 
class of ores ranged from $12.50 to $42 per ton, the latter for the 
richer ores, containing $100 per ton. Beyond a tenor of $100 per ton 
the charges increase still further. 

Large mills are being built at Tonopah for the handling of these 
gold-silver ores by stamp or rolls, followed by concentration and 
cyaniding of tailings. At Goldfield a part was treated in local mills 
by amalgamation, concentration, and cyaniding. The partly free- 
milling ores near the surface are now changing to ores requiring con- 
centration and cyanide treatment. 

The quartzose gold ores formed by replacement of limestone are 
generally cyanided and yield a total of several hundred thousand 
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ounces. The 3 most prominent localities are the Camp Floyd (Mercur) 
district in Utah, the Black Hills of South Dakota, and the Moccasin 
Mountains of Fergus County, Mont. 

The dry or siliceous ores further include the quartzose ores of 
Cripple Creek, Colorado, in which the prominent characteristic is the 
occurrence of large quantities of gold tellurides. "These ores are 
partly smelted, partly chlorinated, and partly cyanided, all three 
processes being applicable. 

There is, finally, a large class of dry ores which contain pyrite and 
other sulphides, and which are best treated by the smelting process, 
with or without concentration. Colorado contributes by far the 
largest quantity of these ores, among which those of Leadville are of 
particular importance. 

Copper ores.—In 1906, 271,197 ounces of gold were obtained from 
copper ores, against 255,568 ounces in 1905. This moderate gain 
contrasts with the great increase in tonnage of copper ores treated, 
but is of course due to their ordinarily low tenor in gold and silver. 
The important States rank as follows: Utah, Arizona, Montana, 
California. The richest ores are obtained from the Bingham and 
Tintic districts in Utah, giving a total for the State of 120,767 
ounces, a slight decrease from the figures of 1905. Arizona copper 
ores are generally poor in gold and silver, but the richer ores from 
the United Verde raised the gold from this source to 62,299 ounces, 
a considerable increase over 1905. The copper ores of Butte yielded 
a little more than in 1905 in spite of a decreased copper production, 
the total for Montana being 55,054 ounces. Renewed activity in 
Shasta County added to California’s share of gold from copper ores, 
and recently developed copper mines in the Coeur d’Alene district 
increased Idaho’s output. 

With few exceptions the copper ores are of the sulphide class, con- 
taining either chalcocite or chalcopyrite. A large majority of them 
are concentrated and smelted, the gold being recovered during the 
electrolytic refining of the copper. 

Lead ores.—From lead ores proper only 60,812 ounces of gold were 
recovered. This was less by about 6,000 ounces than in 1905, and 
emphasizes the scantiness of the supply of higher grade lead ores. 
Heavy losses were recorded in Colorado, Montana, and Utah, but 
were partly offset by smaller gains in Arizona and Nevada. In gold 
from lead ores the States rank as follows: Colorado, Arizona, Utah, 
Montana, Nevada, Idaho. The gold from Idaho lead ores has been 
partly overlooked in earlier statistics. It is present, however, to the 
amount of from 25 to 50 cents per ton in the heavy shipments of 
Coeur d’Alene concentrates, and most of it is undoubtedly recovered. 
The larger part of the lead ores are concentrated before smelting. 
The oxidized ores form only a very small percentage of the total. 

Zinc ores and mixed ores.—Only a very small amount of gold is 
recovered from zinc ores. Together with the silver it remains in the 
cinders after the distillation of the zinc, and these cinders, if of suffi- 
ciently high grade, are sold to the lead smelters. The lead-zinc ores 
are ay concentrated to effect the separation of the galena and 

halerite. A total of 11,691 ounces of gold was recovered from 

ese ores, which were derived almost wholly from Colorado. The 
copper-lead sulphide ores are almost wholly confined to Utah and 
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there chiefly to the Tintic and Park City districts; the output increased 
to 59,371 ounces from 38,771 ounces in 1905. 
Practically no gold is derived from oxidized lead or zinc ores. 


DISTRIBUTION OF SILVER PRODUCT IN 1906. 


. The following table shows the source of silver in the United States 
in 1906, by kinds of ore and by States: 


Source of silver in 1906 in States and Territories, as reported from the mines to the United 
States Geological Survey, by kinds of ore and by States, in fine ounces. 


Copper- | 
lead and 


: Dry or h 
State or Terri- oT Copper Zine Lead-zinc 
5 Placers. | siliceous Lead ores. copper- Totel 
tory. ores. ores. ores. de ores. 
ores. 

Alabama........|........- e pened ae RUPTURE | RAI ANO A 124 
Alaska .......... 114,678 23, 529 21.88 |........... Land ¡AAA AE 166, 068 
Arizona ......... 74 | 571,621 | 1,724.501 |. 718.816. ........ | 11,26 II 3.026. 438 
California ....... 41,913 316,345 756.276 16-107 MM DAR DEVI , 220, 641 
Colorado ........ 1,596 | 6,351,861 317,336 | 3,436,204 | 58,007 36,015 2,015,811 | 12,216,830 
Georgia . ........ 34 od pe SOME MPG DE MN 599 
Idaho........... 3,665 765, 549 564,123 | 7,616,612 |........ 3,692 | — 65,174 | 9,018,815 
1 A A verae cody 202 DUE S AA A A eee nea UE E 222,222 
MISSOHETLD iod ole os tec east te da etc e aede terre NE MEER: | 31,268 31, 268 
Montana........ 3,638 | 1,267,848 | 9,981,080 511,360 |........ 216,770 4 eos 11.980. 705 
Nevada.......... 1,296 | 6,452, 182 41,273 275,409 nc ous pel aet esses | 391 | 6,770,611 
New Mexico..... 195 304,917 118, 548 64,882 |........ 2,585 cis 491,127 
North Carolina.. 133 623 O A AA IA IA 30,769 
Oregon.......... 3,354 75,538 454 | E A TRE | HOME CMS 19, 346 
South Carolina .. 2 LUE SERMO TEN. MERE MATE: b ocho Mos d dre E 
South Dakota... 73| 150,802 |........... eee Spee taula ¡AA celeaaaiun tdan 150,875 
O cee re 55,931 «26 ee ceca COE Len Weer oe aie OA 55. 931 
TEXAS ac Sxl vndeaseee 301.272. cote oy pen take E MS oe ANA SAO 301,772 
Utah............ 57 111,614 | 2,082,205 2,688,624 10,416 ¡6,545,390 | 162,328 | 11,550, 634 
Vermont spare ce RS Ei ed ee i AA PO Mn 1,323 
Virginia......... arica ZI VR AA NND tre acc KR Nha DURAM CN RAE en oan a 250 
Washington..... 141 37,979 7,178 ri: QOO SSA EASDEM 45,871 
Wyoming....... 9 A wines nent NOME OA. Sut HNIC NUN | 136 

Total...... 171,058 eee ae esses 15, 328, 653 | 98, 423 | 6,815,678 | 2,274,972 , 97,362, 453 

i 
a Smelters report. b 2,290,437 copper-lead-zinc + 4,254,953 copper-lead. 


General statement.—The total silver product for 1906 was, as usual 
about evenly divided between siliceous ores, copper ores, and lea 
ores. In percentages of the total the division is as follows: Siliceous 
ores, 29.3 per cent; copper ores, 27.7 per cent; lead ores, 26.7 per 
cent; copper-lead ores, 11.8 per cent; lead-zinc ores, 4 per cent; zinc 
ores, 0.2 per cent; placers, 0.3 per cent. Compared with 1905 there 
was a small loss from siliceous ores, a larger loss from lead ores, a 
small gain from copper ores, and a rather heavy increase from the 
mixed ores. The States rank as follows: Colorado, Montana, Utah, 
Idaho, Nevada, Arizona, and California. 

Placers.—The placers yielded 171,058 ounces as a by-product; 
corresponding to the greater yield of placer gold, the gain in silver 
over 1905 was large. 

Dry and siliceous ores.—The total quantity from this source was 
16,792,799 ounces, compared with 17,187,889 ounces in 1905. The 
important States rank as follows: Nevada, Colorado, Montana, 
Arizona, California. 

Although the total is large, the proportion of silver from ores in 
which that metal predominates is small. This emphasizes the fact 
that silver is practically a by-product of smelting ores and gold- 
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silver milling ores, and explains why the rise in value during the last 
few years has failed to increase the production greatly. Nevada 
roduced nearly 6,500,000 ounces of silver from siliceous ores, chiefly 
rom Tonopah, but even these contain 1 part of gold to 3 parts of 
silver, by value. The Colorado production closely approaches the 
figures for Nevada; but here again most of it came either from mixed 
ores, either pyritic or siliceous, which are concentrated and smelted, ' 
and which also contain lead, copper, or gold, or from the gold-silver 
ores, partly free milling, from the Gilpin or San Juan regions. Mon- 
tana has in Granite County a district of purely silver ores, but the 
yield from this source fell off in 1906, the largest quantity of silver 
in Montana being derived from Butte copper ores; the output of the 
State from siliceous ores is a little over 1,250,000 ounces. Arizona 
comes next with almost 600,000 ounces, but in no other State does 
the quantity reach half a million ounces. 

The silver is recovered from siliceous ores by amalgation or cyanide 
processes; from smelting ores by desilverization of lead bullion or by 
electrolytic refining of copper. 

Copper ores.—From copper ores 15,880,870 fine ounces were recov- 
ered; the smallness of the increase over 1905, in spite of heavily 
increased tonnage, is explained by the low tenor of the copper ores 
in silver. The States rank as follows: Montana, Utah, Arizona, Cal- 
ifornia, Idaho, and Colorado. Montana yielded nearly 10,000,000 
ounces, the largest silver production in any State from any one kind of 
ore. This represents a decrease of about 100,000 ounces from the 
output of 1905 in spite of heavily increased tonnage. Arizona, from 
a very heavy tonnage, produced only 1,750,000 ounces. Utah, from 
a very much smaller tonnage, reported over 2,000,000 ounces. None 
of the other States reached the 1,000,000-ounce mark. The extrac- 
tion of gold and silver per ton from the ores of the principal copper 
camps runs approximately as follows: 


Yield of gold and silver per ton of copper ore from the principal copper camps, in 1906, 
in fine ounces. 


Gold. | Silver. — 


Clinton oseese d see a a aa a aA a a aaan E a E A S EE A 0. 002 0. 08 
E NE EA is E a a A E A E A E EE E A S, . 006 

Bisbe. Tac cute cr LE ML a en LL A A O haces cia Pole qu ERE 017 

Butte. uoc cud. runde cnl e erae rM M reb M ee Meee Peer ees ern eR ere .01 2.0 
Bing Retry pe fim es tah E Mu cM CL UR M ttam cR ede M LET LE LAU ND . 08 9 
rari MP CD E TX . 46 11.4 


Copper ores shipped from the Coeur d'Alene district yielded a nota- 
ble addition of silver to the production of Idaho, which for this class 
of ore was nearly 600,000 ounces. The silver from California cop- 
per ores was nearly doubled in 1906, owing to greatly increased 
activity in Shasta County, and approached 800,000 ounces. 

About 85 per cent of the silver-bearing ead ae ores of the West are 
now sulphides. Oxidized ores are still contributed by Arizona, New 
Mexico, Idaho, and other States. 

Lead ores.—The lead ores have always been one of the most impor- 
tant sources of silver, but a decided declining tendency in the 
output has been noted during the last few years. The total is 
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now only about 15,000,000 ounces. Idaho is far in the lead, with 
over 7,500,000 ounces, chiefly from the low-grade lead ores of the 
Coeur d’Alene district, which only average about half a cent in gold 
and 5 ounces in silver per ton. These figures are of course materi- 
ally raised by concentration of the ore. Colorado follows Idaho 
with a production of about 3,500,000 ounces, a notable loss com- 
' pared with 1905 and with 1904. Aspen, Leadville, and Clear Creek 
continue to be the most productive districts. Utah ranks third, with 
about 2,700,000 ounces, which is notably less than the output of 
1905. Park City district still further reduced its output of silver 
from lead ores. Arizona ranks fourth, with 700,000 ounces, to which 
Tombstone ores contribute largely. Montana, formerly an impor- 
tant producer of lead ores, now ranks fifth, with an output of only 
500,000 ounces. 

Oxidized lead ores now yield very little silver. Ores of this char- 
acter are about exhausted. Small quantities are still furnished by 
Leadville, Aspen, and other placers in Colorado, and by Arizona, 
New Mexico, and Nevada. 

Copper-lead ores.—Ores of this character, more or less mixed with 
sphalerite, are marketed almost exclusively from Utah, with a 
smaller quantity from Montana. The Tintic and Park City dis- 
tricts vilded nearly the whole of the Utah production, most of it 
coming from the former district. These ores are rich in silver, 
and 6,500,000 ounces represented their yield, an increase of about 
1,000,000 ounces compared with 1905. l 

Zinc ores and zinc-lead ores.—The zinc ores proper contribute a 
very small amount of silver. Zinc-lead ores are produced chiefly 
in Colorado, and in 1906 yielded about. 2,300,000 ounces. They are 
usually concentrated with zinc and lead products. The division 
between the two classes is more or less selina, but the greater 
activity in zinc mining is clearly reflected in the total silver yield 
from these ores, which was about 2,370,000 ounces, against. 1,720,000 
ounces in 1905. 


PRODUCTION BY STATES AND TERRITORIES. 
ALASKA .: 


By AvrnED H. Brooks. 
INTRODUCTION. 


An increase of nearly 50 per cent in the value of the gold output 
of 1906 over that of 1905 is die most concrete evidence of the advance 
of gold mining in Alaska. That copper mining, too, has under- 
gone a rapid expansion is manifest by an increase of at least 20 per 
cent in production over the previous years. This progress has con- 
sisted "e in the development of the older districts rather than 
in the discoveries of new mineral fields, and can therefore be inter- 
preted as an index of continuous advance rather than of abnormal 
expansion. Though the placer mines of Nome and Fairbanks were 

a Much of the work of compiling this report was done by C. W. Wright, who paid special attention 


to the lode deposits; by Sidney Paige, who compiled the data on placers, and by A. G. Maddren, who 
compiled the placer statistics. Many of the statements are taken from Bull. U. S. Geol. Survey No. 314. 
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by far the greatest producers of wealth in 1906, yet they have prob- 
ably recaived less attention from investors than the problems of 
railway construction along the Pacific slope of the Territory. : This 
is another indication of the healthy expansion of commercial inter- 
ests and argues well for a long period of prosperity. 

The first systematic attempt to gather statistics of production from 
Alaska were undertaken by the United States Geological Survey in 
1905. Estimates furnished by residents in the Territory, checked by 
the personal observations of the geologists working in various fields, 
constituted the bulk of this material. In 1906 the improvement of the 
mail facilities and the general accessibility of the country was deemed 
to have gone far enough to warrant an attempt to obtain statistics 
through schedules sent to the individual producers. This experiment 
was, however, only partially successful. Though nearly all the lode 
miners throughout the Territory have been prompt to reply and to 
send the desired information, the returns received from placer miners 
were very disappointing. Most of the small operators in the less 
important districts have, indeed, shown their willingness to cooperate 
in this statistical work by furnishing the desired information; but, on 
the other hand, the majority of the large operators, especially in the 
Nome region, have either ignored the request for information entirely 
or have returned the schedule without furnishing any information as 
to production. This seems particularly unjust, because it is the large 
operators who have benefited most by the work of the Geological Sur- 
vey, and it seems as if they should have shown their good will by 
acceding to the request for information. The fear of the operator 
that by replying to the questions asked on the circular he is revealin 
information which might be used to his disadvantage is wholly ground- 
less, because the schedules are used only to make up totals of districts 
and all individual productions are held in strict confidence. It is the 
earnest hope of the writer that in the future mine operators may fur- 
ther the collection of reliable statistics and show their confidence 1n the 
Geological Survey by furnishing the desired information. 

In those districts where the statistics obtained by schedule were 
deficient, general estimates based on all available data have been 
made. The figures are in part furnished by members of the United 
States Geological Survey, in part by residents of the Territory. The 
limit. of error in the statistics of gold production is believed to be 
within 24 per cent. A preliminary statement of the distribution of 
the gold output has already been published." 

Alaska not being divided into counties, the distribution is referred 
to the geographical provinces in general use, such as southeastern 
Alaska, Copper River Basin, Cook Inlet region, Yukon and Seward 
peninsulas. The production of the individual mining districts’ when 
available has been given. 

In the general tables southeastern Alaska and Prince William 
Sound are combined under the name Pacific coast belt. 


a Bull. U. 8. Geol. Survey No. 314, 1907, pp. 19-39. 

* The term ‘ mining district" has no legal significance. The administrative unit of Alaska is the 
recording precinct, but its boundaries are often subject to such frequent changes that it has little 
value Ior statistical purposes. 
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PRODUCTION. 


The figures of the total production of gold, silver, and copper in the 
years 1905 and 1906 are shown in the following table: 


Production of gold, silver, and copper in Alaska, 1905-1906. 


1905. 1906. Increase(+) or decrease(—). 
Quantity. Value. Quantity. Value. Quantity. Value. 
Gold....... fine ounces..| 756.101 |$15, 630,000 | 1,066,029. 91 |$22, 036,794 | --309, 928. 91 | +$6, 406, 794 
A AAA do.... 132,724 80, 165 a 166, 068 111, 266 | + 33, 344 + 31,101 
Copper......... pounds. | 4, 805, 238 749, 617 55,871,511 | 1,133,200 | + 1,066,573 | + 383,64 
a Silver is valued at 67 cents per fine ounce. b Copper is valued at 19.3 cents per pound. 


The gold production of Alaska in 1906 is estimated at $22,036,794 
and the silver at $111,267; the number of ounces of gold was 1,066,- 
029.91, and of silver 166,071. In 1905 the output of gold was 
valued at $15,630,000. This increase of $6,406,794 is due largely to 
the remarkable growth of the Fairbanks district. The copper output 
of Alaska for 1906 is estimated at 5,871,811 pounds, valued at 
$1,133,260, an increase over 1905 of 1,066,573 pounds, valued at 
$383,643. 


Production of gold, silver, and copper in Alaska in 1906, by districts. 


Gold. Silver. Copper. 
District. : SSS CEN MEM IL C 
Quantity, Quantity, Quantity, 
fine ounces. | V 91U€. | fine ounces. | Value. pounds. Value, 
Pacific coast belt, in- 
cluding southeastern 
Alaska and Prince 
William Sound....... 167, 125.66 | $3, 454, 794 51, 750 $34, 673 5,871,811 | $1,133,260 
Copper River and Cook 
Meter vio 16, 060. 50 332, 000 1, 605 O | ewe oes 
Yukon Basin........... 520,031.25 | 10,750, 000 72, S4 AB CLIO: A opp 
Seward Peninsula......| 362,812.50 | 7,500,000 39, 909 de 1 PP a aho 
Total... ver 1,066, 029.91 | 22,036, 794 166, 068 111,266 5, 871,811 1, 133, 260 


In the following table the gold production of 1905 and 1906 is 
shown by districts: 


Value of gold production in Alaska in 1905 and 1906, by districts. 


Increase 

District. 1905. 1906. (+) or de- 
crease (—). 

Pacific coast belt, including southeastern Alaska and Prince | 
Wiliam A ot a oe oeaw eis lave wemti awed eem bee $3, 430,000 | $3, 454,794 | + $24,794 
Copper River and Cook Inlet Regions............................. 500, 000 332,000 | — 168,000 
YUKON: BAS seine ce eae Sts Sie oc bet oe Be Ge Pew oo ack BSS Seen ERA 6.900, 000 | 10,750,000 | +3, 850, 000 
Seward Peninsulas..iicuc soak ox RR a deste eds’ 4, 800, 000 7,500,000 | +2, 700, 000 
TOUR se escheat eels te og ti A ae en cou UM 15, 630,000 | 22,036,794 | +6, 406, 794 


With regard to the source of the metals according to character of 
deposits, the gold placers are by far the largest producers, more than 
four-fifths of the entire output being credited to this source. The 
siliceous ores are next in value of product and the copper lode mines 
last. The gold value of the auriferous lode mine production was 
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$3,435,000 in 1905 and $3,348,943 in 1906, a decrease of $86,057. 
In the following table the source of the precious metals is indicated: 


Source of gold, silver, and copper in Alaska in 1906, by kinds of ore. 


Gold. Silver. Copper. 
Ores. PA oa OA dd NU, ASS 
Quantity, Quantity, Quantity, 

fine ounces, | Value. | fno ounces. | Value. pounds. Value. 
Siliceous ores........... 162,005.12 , $3, 348, 943 23, 529 815.765. A Manat dup 
Copper ores............ 3,911.17 80, 851 27, 861 18, 666 5,871,811 | $1,133, 260 
E A lei 900, 113.62 | 18, 607,000 114, 678 410; 835 AA A 
Fo | 1,066, 029.91 | 22,036, 794 | 166, 068 111, 266 5, 871,811 1, 133, 260 


Returns from statistics show that 11 gold and silver mines were on 
a productive basis in 1906. It has been impossible to collect very 
accurate information as to the number of placer mines in operation 
in 1906. It is believed that, counting operators who work but a 
single claim, between 1,000 and 1,200 different mines were more or 
less productive. 

_ Fourteen copper mines were on a productive basis during 1906, an 
increase of 6 over 1905. 

The tonnage of all the lode mines of Alaska in 1906 was 1,510,185 
short tons, an increase of 87,670 tons over 1905. Of siliceous ores 
1,404,456 tons were mined, of which 1,353,286 tons must be credited 
to the Treadwell group of mines on Douglas Island, New Juneau, 
leaving only 51,170 tons as the product of the other gold quartz 
mines. The average gold and silver extraction from all eco ores 
was $2.40 per ton. For the 51,170 tons of the siliceous ores other 
than those from the Treadwell group, it was $4.58 per ton. A total 
of 105,729 tons of copper ores yielded an average of $0.94 per ton of 
gold and silver, and copper to the amount of 2.77 per cent. The 
copper percentage in Prince William Sound was estimated at 3.69. 
It may be noted from the tables that the content of silver in siliceous 
ores is less than 1 per cent of the value of the ore. 


REVIEW BY DISTRICTS. 


PACIFIC COAST BELT. 


SOUTHEASTERN ALASKA.“ 


The most notable advance in lode mining during 1906 was the 
development of the copper deposits of the Ketchikan district and of 
Prince William Sound. 

The remarkable increase in the production of copper from the 
mines on Prince of Wales Island has beai Alaska well to the front 
as a copper-producing territory. The first important shipments 
were made in the latter part of 1905 and since that time there has 
been a steadily increasing production. For the most part the ores 
of southeastern Alaska carry but a small percentage of copper and 
less than a dollar in gold, and therefore require exceptional mining 
and transportation conditions to insure profitable extraction. 


s Tbe account of mining development here presented is largely taken from repor, on progress of 
investigations of mineral resources of Alaska in 1906, by Alfred H. Brooks and others, Bull. U. 8. 
Geol Survey No. 314, 1907. 
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While steady progress has been made in the auriferous mines of 
the Juneau dotnet. there were no marked developments. No 
important discoveries have been reported of new auriferous lode 
districts. Southeastern Alaska may be divided into five districts 
or precincts, namely, from south to north, Ketchikan, Wrangell, 
Sitka, Juneau, and Skagway. 

Ketchikan district.—Gold plays but a very minor róle in the min- 
ing interests of the Ketchikan district, and its production has been 
largely from the copper ores, which carry from $0.50 to $2 in gold 
per ton of ore. In this section there are apparently no defined lines 
or zones along which gold has been extensively distributed. It is 
found scattered here and there at numerous localities, but at only 
a few of these have developments been extensive. Near Hollis, on 
Prince of Wales Island, a number of claims were prospected in a 
small way, the ore bodies consisting of auriferous quartz veins. At 
the Treasure group on Granite Mountain a little development work 
was carried on, and at Dolomi prospecting was advanced on the 
Valparaiso and other veins. On a Island, at the Goldstream 
mine, exploratory work was carried on and small shipments of ore 
were made. The Sea Level mine on Revillagigedo Island was exam- 
ined late in 1906 with a view of resuming operations in 1907. On 
Cleveland Peninsula mining and prospecting have been confined to 
Helm Bay and Smuggler Cove, on the southwest end. The five- 
stamp mill on the Gold Standard group was operated during the 
latter part of the year and shipments of high grade ore were made. 
At the Old Glory group, adjacent to the Gold Standard group, small 
developments were advanced. 

All the copper-producing mines of Southeastern Alaska are on 
Prince of Wales Island, in the Ketchikan district. The chief copper 
ore is chalcopyrite, accompanied by pyrite, magnetite, and pyrrho- 
tite. At the Hadley smelter on Kasaan Peninsula 80,000 tons of 
ore were reduced in 1906 largely from the Mamie and Stevenstown 
mines. The Mount Andrew mine, which for several years has been 
idle, was energetically developed during the year, and in October 
the first ore shipment was made. A 3,600-foot cable tram has been 
installed and large ore bins and a wharf built at tide water. Pros- 
pecting between the White Eagle and Mount Andrews properties 
and at other points on Kasaan Peninsula has revealed new ore 
bodies. At the mammoth group an aerial tram and wharf were 
eg. built preparatory to shipping ore in 1907. Developments 
on the Copper Queen mine, the Poor Man's group, and the Sunny 
Day group were suspended during the year. The mines at Karta 
Bay Fave been among the largest copper producers on the island. 
The Khayyam mine, on Skowl Arm, made a large shipment of ore 
early in 1906, but has since been idle. At head of the North Arm 
the Cymru Mining Company began shipments on the first of Octo- 
ber. The Niblack mine on the south side of Niblack Anchorage 
has been operated steadily throughout the year and has yielded a 
large production of copper ore. The ore 1s essentially low-grade 
chalcopyrite, with small values in gold and silver. Along the east 
shore of Hetta Inlet mining was carried on at the Copper Mountain 
mine, the Jumbo mine, the Copper City mine, and the Corbin mine. 
~ At the Jumbo No. 4 claim a short aerial and surface tram, con- 
necting with an aerial tram 822 feet long, over which ore will 
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be transported to 3,000-ton bins built on the wharf at tide water, 
was completed and considerable work was done on the ore bodies. 
Large developments are also being undertaken at the Houghton 
claims, a mile north of the Jumbo group. At the Corbin property, 
3 miles north of Copper Harbor on the east shore of Hetta inlet, 
developments consisted in the erection of buildings, a compressor 
pao and a wharf. At Copper City mine, 8 miles south of Copper 

arbor, Operations were resumed in May and continued through- 
out the year, the principal feature in the mine working being the 
development of the vein below the 100-foot level. On Gravina 
Island, at Seal Bay, and on Dall Head the copper deposits were 
oe during the summer; and near Vallenar Bay new ore 
odies were located. 

The following table shows the total metal production of the ores 
derived from the copper mines in the Ketchikan district for 1905 
and 1906, and a second table is added in which the average content 
per ton of ore is given. Outside of the Ketchiken district there are 
no producing copper mines in Southeastern Alaska: 


Total production of copper mines in the Ketchikan district for 1905-6. 


2 bad Copper. Gold. Silver. 
Rage = fensiseee CPE Ei 
; Quantity, uantity, value. 
t Soan Value. fine Value. fine Value. 
. P ? ounces. ounces. 

1905. ........... 30, 400 ). 901. 392 | $295. 616 1,178 | $34, 370 13, 000 $7,867 | $337.853 
1905.5. eges 85,139 | 4,350,571 839, 660 3.031 | 32, 656 27,132 18, 192 920, 508 
Average content per ton of ore. 

Ton- Copper. ` Gold Silver 
Hago. pper. told. ver. 

Q a e 
: uantity, Quantity, value. 
Pdo Quanto '| Value. fine Value. fine Value. 
xs pyunsm ounces ounces 
1905.. 30. 400 62. 5 $9. 75 0. 038 $0. 78 Q. 43 $0. 26 $10. 75 
1906............ 85,139 5L 1 9. 86 74 vee 10. 81 


Wrangell district.—The mineral bodies exposed at the head of 
Duncan Canal and on Woewodski Island at the entrance, both carry 
small percentages of copper, the latter, however, containing, prin- 
cipally, values in gold. At the former locality little advance has 

n made on the group of claims owned by the Portage Mountain 
Mining Company. On Woewodski Island the Olympic Mining 
Company renewed operations late in the summer at the Smith camp, 
and further investigations will be made of the quartz veins which 
were extensively developed in former years. 

Explorations on the silver-lead properties located in Glacier and 
Groundhog basins on the mainland have been meager, and no min- 
ing company has yet undertaken their development, owing to the 
distance from tide water. 

Sika district.—Many gold and silver bearing quartz veins and 
lodes, usually of low grade, have been discovered in the area adjacent 


140 MINERAL RESOURCES. 


to Silver Bay on Baranof Island. Only meager developments have 


been accomplished in recent years. At Rodman Bay,on the north 
side of the island, mining operations were closed in 1904. At Port 
Conclusion and Port Lucy the prospects had been abandoned. The 
only area on Chichagof Island within which auriferous veins of 
importance have been discovered lies to the east of Cape Edward. 
The prospects are on the north and south slopes of the mountainous 
divide between Klag Bay and Hirst Cove. The gold is present, 
both native and Sombie with sulphides, the latter composing but 
a small percentage of the ore. Exploration has been carried on at 
the Young group of claims, generally known as the De Groff mine, 
and a small gold production is reported. It is planned to erect a 
5-stamp mill on the property early in the spring of 1907. Prospect- 
ing has been carried on at the Golden Horn and Golden Gate claims 
and at the Bear group of claims. 

Juneau district.—The mines which were operated during the year 
in the Juneau district have, with hardly an exception, given satisfac- 
tory returns, though many of the new and extensive developments 
that were planned failed of accomplishment. Two large stamp mills 
at the head of Gold Creek and on Nevada Creek were built, and the 
capacity of some of the power plants and mills at present in operation 
was increased. 

On Douglas Island, at the Alaska-Treadwell mine, the shaft has 
now reached a depth of 1,500 feet, and from it the 1,450-foot level is 
being opened. Other developments have been confined to the 1,050- 
foot and 1,250-foot levels. 'There is apparently little change in the 
character and value of the ore in depth. The annual report for the 
year ending May 31, 1906, states that a total of 888,411 tons of ore 
was milled during the year, yielding $1,902,455, or $1.07 per ton in 
bullion and $1.07 per ton in concentrates. The mining and develop- 
ment expense was $0.84 per ton and the cost of milling $0.15 per ton. 
For the shipment and treatment of concentrates $0.12 per ton is to be 
added, and this, with minor expenses, makes the operating cost $1.19 
per ton of ore milled. On the Seven Hundred Foot fraction opera- 
tions were renewed this year, and considerable ore was mined from 
the 660-foot level. On the 770-foot and 880-foot levels developments 
were advanced, and some ore was mined. The lowest, or 990-foot 
level, was opened, and the sample returns were reported to be encour- 
aging. The Mexican mine is now developing its 880-foot, 990-foot, 
and 1,100-foot levels. The ore mined has been mainly from the 550- 
foot and 660-foot levels and, to some.extent, from the 770-foot and 
880-foot levels. The last annual report gave a total of 237,862 tons 
ore milled to January, 1907, yielding $763,024, or an average of $3.19 
per ton. At the Ready Bullion mine the inclined shaft has been sunk 
to the 1,500-foot level, and developments furthered on the 1,350-foot 
and 1,200-foot levels. The ore mined was principally from the 750- 
foot and 1,200-foot levels. The yearly report on January 1, 1907, 
gave a total tonnage of 236,690 tons, yielding $473,043. The power 
plant of the group has been improved by increase of water supply 
and the substitution of oil for coal as fuel, all of which will reduce 
costs. 

The Nevada Creek mine of the Alaska Treasure Consolidated Mines 
Company, on the southwest end of Douglas Island, has undergone 
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energetic development during the past year. Besides over 1,100 feet 
of tunneling, a cable tramway 1 mile in length has been built. A 
20-stamp mill has been erected to operate at the end of 1906. On 
the Red Diamond group, at the head of Nevada Creek, operations 
were discontinued. On the Mammoth group assessment work only 
was done. The proposed mining improvements on the lode system 
which is strongly developed within the Gold Creek drainage and 
extends over the Sheep Creek divide, were not accomplished, and 
rogress in actual mining over the preceding year has been slight. 
rations at the Ebner mine weré continuous during the year, and 
results similar to those of former years were attained. The 15-stamp 
mill was in almost continuous operation. The 30-stamp mill of the 
Alaska-Juneau milled an average of 4,200 tons per month from May 
to November. At the Perseverance mine the greater portion of the 
work done was in the erection of a 100-stamp mill to begin operations 
early in 1907. On the Boston group of claims the present develop- 
ments consist of a shaft 118 feet deep and 500 feet of drifting. 

The placer deposits of Silver Bow Basin were again teased by the 
Silver Bow Hydraulic Company, and operations began the latter part 
of April and closed the latter part of October. During September 
work was suspended because of low water. 

At Salmon Creek a 2-stamp mill has been installed for test purposes 
on the Wagner group of claims. On Montana Creek no development 
work of note was carried out. On Windfall Creek the Detroit-Alaska 
Mining Company washed about 1,000 yards of gravel. On Peterson 
Creek a test mill has been installed. At the Eagle River mine a 
20-stamp mill has yielded a considerable output, though mining was 
greatly hindered by a fault in the ore body. In Yankee Basin a cross- 
cut tunnel to undercut several veins was being driven, and in October 
it was 400 feet long. In the Berners Bay region the Jaulin mine oper- 
ated a 10-stamp mill during the months from May to October, with a 
large resulting output, and underground developments were extended. 
At the other mines within the Berners Bay region no additional devel- 
opments have been made. Mining progress during the last year has 
been very slight along the mainland belt to the south of Juneau. 
None of the mines or prospects have been extensively worked and no 
noteworthy production has been reported. At Taku Harbor and 
Limestone Inlet promising prospects are being investigated. At 
Port Snettisham a small amount of work was done on the Crystal 
mine. Exploration was in progress on the Holkham Bay group of 
claims on the south side of Endicott Arm. The Helvetia Gold Min- 
ing Company carried on active work at the head of Windham Bay. 
The mining interests on Admiralty Island have changed but little, 
and on the two properties, the Portage group, at Funter Bay, and the 
Mammoth group, at Young Bay, there has been a notable lack of 
development. o miles southeast of the Portage group the Mans- 
field Gold Mining Company is developing copper deposits. 

Skagway mining district.—There are no gold quartz mines in the 
Skagway district. The only gold produced has been from the placer 

mines on Po au. and Nugget creeks in the Chilkat drainage basin 
and from the beach diggings at Lituya Bay. These placer mines 
were mostly idle in 1906 and there was no production for the year. 
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COASTAL REGION FROM CROSS SOUND TO ALASKA PENINSULA. 


The beach placers at various places along the seaboard between 
Lituya Bay and Unga Island yield only a small annual production. 
Yaktag beach, which is about 60 miles east of Controller Bay, is 
estimated to have produced about $25,000 in 1906. About $10,000 
has been taken from the beaches of Kodiak and the other islands 
lying to the southwest. 

In Prince William Sound two mines, the Gladhaugh and the Bo- 
nanza, made shipments of ore to the Tacoma smelter throughout the 
year, and several other a erties undergoing development also made 
some production. In the Gladhaugh mine the shaft has reached the 
600-foot level. Much prospecting was done on Latouche and Knight 
islands and at Boulder, Landlocked, and Coulena bays. It seems 
probable that in 1907 the number of productive mines will be in- 
creased, 

COPPER RIVER BASIN. 


In the Copper River region the most active placer mining opera- 
tions were in the Nizina basin, tributary to the Chitna. It is reported 
that 5 claims were operated in the summer of 1906, employing in the 
aggregate 30 men. In the Chistocna district no rapid progress is 
reported, but considerable mining was carried on. 

he two copper belts on the north and south sides of the Wrangell 
Mountain continue to be a field of much prospecting. Develop- 
ments have been confined chiefly to the more accessible southern 
belt, which it is expected will be connected by railroad with tide water 
in the next two years. The mineral belt has been carefully traced 
by prospectors and probably most of it has been located. There has 
been systematic development on a number of the larger holdings, 
notably on the Hubbard-Elliot property near the west end of the 
range and on the Bonanza near the east end. 

In the upper copper belt several new prospects are reported, some 
of them so near the international boundary that until the line is 
definitely delimited it will not be known on which side they lie. 


COOK INLET REGION. 


Sunrise district.—The output of the Cook Inlet placers has fallen 
off since 1905. The greater part of the mining was confined to Resur- 
rection Creek and its tributaries, Crow Creek, Sixmile Creek, East 
Fork, Canyon Creek, and Mills Creek. A small amount of work was 
probably done on a number of other streams, but the quantity of gold 

roduced could not have been great. Present mining is confined 
arpe y to the working of high benches, and the utilization of water 
under pressure is the method most generally employed. Mining on 
Willow Creek, a tributary of the Susitna River, was in progress dur- 
ing 1906. 

Yentna district.—The one important advancement in the Cook 
Inlet region is the exploitation of the placers of the Yentna district, 
located approximately 75 miles northwest of the mouth of Susitna 
River. They occupy the headwaters of Kohiltna River, a tributary 
of the Yentna, 25 miles above the confluence of the latter with the 
. Susitna. The diggings, excepting those of Lake Creek, are shallow. 
The value of the production for 1906 of Cook Inlet and Copper River 
is estimated to have been $400,000. 
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Copper is reported in the Talkeetna Mountains near the head of 
Kashwitna River, also in the high mountains between Knik and Mara- 
nuska River. On L Creek, a southern tributary of East Fork of 
Sixmile Creek, the Ready Bullion Copper Company is prospecti 
near the head of the creek. The ore is chalcopyrite with pyrite an 
pyrrhotite. A crosscut tunnel 350 feet has been driven and 240 feet 
of drifting had been done at the end of September. An adit driven 
to strike the ore 1,000 feet in depth has proceeded 800 feet. 


SEWARD PENINSULA. 


The Nome district continues to be the leading mining center of 
Seward Peninsula, with the Council district second. Of the produc- 
tion of $7,500,000 for the entire peninsula probably 50 per cent must 
be credited to the third-beach placer near Nome. 

Nome region.—During the summer of 1906 much attention was 
given to the area of the Nome tundra. On the first or present beach 
many of the old properties were worked and some very good new 
diner was discovered in the vicinity of Otter Creek. The third 

ach is the principal producer of the region. With these operations 
and those of Glacier Creek, Anvil Creek, and Grass Gulch, most of the 
important work was connected, though minor operations were car- 
ried on at scattered localities, es ciall, on Buster Creek. 

The construction of the Seo al al ioneer ditches, begun in 1905, 
was carried forward in 1906, so that both now deliver water on the 
tundra north of Nome. 

A wood stave pipe line to bring water to the Nome River basin is 
under construction by the Wild Goose Company. As yet no gold- 
bearing veins of proved value are known in the Nome region. 

Iron Creek regvon.—Mining on Iron Creek and its tributaries has 
been retarded by the inaccessibility of the region, but railroads and 
wagon roads are now being built. A liberal estimate of the output 
of the creek and its tributaries would not exceed $50,000. About 13 
miles of ditch have been constructed. 

Kougarok district.—This district was probably visited by prospect- 
ors as early as the summer of 1899. A rush from Nome took place 
in March, 1900, and another in July of the same year. The mining 
interests in the Kougarok district may be said to have lain dormant 
for a number of years, though some gold was produced each year, 
chiefly on Dall Creek. With the successful construction of ditches at 
Nome came a renewed interest in this outlying placer field. Ditch 
building began in 1903. In 1905 and 1906 ditch construction went 
on with great activity, and at the end of the summer upward of a 
hundred miles of ditch were planned, about half being completed. 
Up to 1906 the Kougarok district could only be reached by an over- 
land journey. In 1906 the Seward Peninsula Railway was extended 
northward to the head of Nome River and then down the Kruzga- 
mepa to Lanes landing. Surveys have been made looking to a fur- 
ther extension of this line up the Kougarok Valley. The total gold 
output, including that of 1905, is estimated at $585,000. The pro- 
duction in 1906 was very small owing to the lack of water. 

olomon region.—In the Solomon River region few new develop- 
ments were in progress. The most active No. was conducted at the 
dredge near Rock Creek and at the Big Hurrah quartz mine. The 
dredge is reported to have handled much ground at low cost, and 
21650—x R 1906——10 
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with satisfactory returns. The Big Hurrah mine continues opera- 
tions, and still remains the only productive lode mine in the entire 
district. Placer mining continued on Solomon River and its tribu- 
taries, and estimates place the production during the winter of 1905-6 
at $75,000. The summer production is not known. 

Council region.—The more important producing streams in the 
Niukluk basin are Fox River, Melsing, Ophir: Goldbottom, and Elk- 
horn creeks, and Casadepaga River. The mining is almost entirely 
confined to the summer months. Ophir Creek still continues to be 
the producer of first importance. 

Several veins of promising character have been developed as a 
result of active prospecting for lode deposits. During the summer of 
1906 renewed attempts were made to reopen the silver-bearing galena 
lode on Omalik Creek, a branch of Fish River. 


YUKON BASIN. 


Fairbanks district.—There was great scarcity of water up to the 
last week in August, after which time considerable rain fell. The 
underground character of the workings permit of continuous opera- 
tion throughout the year. Means of communication are being 
rapidly extended by wagon road and railroads. Cleary, Fairbanks, 
Dome, Vault, Esther, Goldstream, and Pedro creeks and their tribu- 
taries are the chief producers. Cleary continues to stand first, with 
Fairbanks second. A gold-bearing zone about 10 miles wide and 
extending roughly northeast and southwest for about 30 miles seems 
to be established. Worthy of special note are the rich placers found 
on Vault Creek, which had been previously unproductive. A ditch 
72 miles long to bring water from the upper Chatanika drainage basin 
has been surveyed. 

Of the outlying districts tributary to Fairbanks the Tenderfoot 
probably made the largest production, estimated at $100,000. The 
gravels on Tenderfoot Creek are deep, but on the smaller creeks are 
sald not to exceed 8 to 10 feet. It would appear that these deposits 
lie in a different zone from those of Faisbanks: 

Bonnifield and Kantishna districts —In 1903 gold placer mining 
commenced in the Bonnifield country about 60 miles south of Fair- 
banks, and during 1906 the Kantishna region, about 150 miles south- 
west of Fairbanks and 30 miles north of Mount McKinley, was an area 
of considerable activity. These regions produced, respectively, 
about $30,000 and $175,000 in placer gold. In the ónpitield 
district the principal creeks are Tobalkanika Creek, Homestead 
Creek, Grubstake Creek, Roosevelt Creek, Hearst Creek, and Gold 
Creek. The creeks of the Bonnifield region may be divided into two 
classes—those that have, in & part of their valleys at least, cut into 
hard bed rock and those that are still cutting their valleys entirely 
in unconsolidated deposits, including gravels, sands, clays, and coal 
beds. The greatest part of the old has in all probability been 
derived from the thick gravels. l work has been accomplished on 
a small scale under adverse conditions; most of the mining is being 
done above timber line, and the work is hampered by lack of water. 
The soft nature of the bed rock in some of the creeks means a large 
amount of material that adds difficulty to a situation caused by lack 
of water. In general, it may be said that the quantity of gold is not 
such as to overshadow the economic factors of water supply, char- 
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acter of bed rock, presence or absence of bowlders in the gravels, 
timber resources, and transportation; but that in every case these 
are the determining factors in the situation. 

The rich, shallow diggings discovered in the Kantishna region in 
1905 were found to be more local than at first supposed, and the 
results of 1906 were unequal to expectation. The streams are 
Spruce Creek, Glen Creek, Friday Creek, Glacier Creek, and Caribou 
Creek. The placers are in an area of crystalline schists, and the gold- 

roducing creeks head near one another. The gravels are shallow. 

he bulk of the gold in every casé has, in all srobability: been derived 
from the valley in which it is found. The geologic environment and 
mineral associations of the Kantishna and Fairbanks regions are 
perce the same. The bulk of the production has come from 

ureka Creek and most of the remainder from Glacier Creek. There 
was no lack of water during 1906, but in a dry season the small creeks 
would shrink below the economic limit. The auriferous gravels thus 
far discovered are adapted only for summer work from the first of 
June to the early part of September. Although the rich ground first 
discovered has been largely worked out, there is some fair ground still 
available, and about fifty men intended to remain during the winter of 
1906-7 to prospect. 

Rampart district—tThe total gold output of the Rampart district 
for 1906 is estimated to have a value of $270,000. e writer is 
indebted for valuable information to Messrs. H. F. Thum and E. H. 
Chapman, of Rampart. The working area was extended in 1906 to 
Boothby and Skookum creeks. Three hydraulic plants were operated 
during part of the summer on Hoosier, Ruby, and Hunts creeks. The 
Alaska Road Commission has begun the construction of a highway from 
Rampart up Big Minook. Another road has been built trom Baker 
Hot $ rings to Glen Creek, a distance of 24 miles, by Thomas Manley. 
Mr. Manley has also surveyed a ditch from Hutchinson Creek to 
Thanksgiving Creek, a distance of 15 miles. If the scheme is carried 
out, and there is sufficient water, it will lead to extensive mining 
developments in the Glen Creek region. It is of interest to note that 
the same operator has imported a churn drill for prospecting, the 
first in the district. 

Birch Creek district.—The gold-bearing area tributary to Birch 
Creek in the central Yukon region is usually known as the Birch 
Creek district. The whole region is tributary to the town of Circle, 
located on the west bank of the Yukon. Wacon roads are almost 
entirely lacking and are the first need of the region. In spite of 
adverse conditions, the Birch Creek district stands to-day as one 
of the few placer camps which has been developed entirely without 
the aid of outside capital. In 1906, however, several groups of 
claims passed into the hands of strong companies. This will eventu- 
ally revolutionize mining methods and b about a great increase 
of production. As the installation of mining plants will require 
several years, however, the production meanwhile will decrease. 

The influx of prospectors in 1898, following the discovery of the 
Klondike, led to considerable prospecting along the streams tribu- 
tary to the Yukon between the boundary and Circle. So far as known 
ho A have been found in the streams in the region entering the 
Yukon from the north. On the south side Washington, Fourth 
of July, and Woodchopper creeks, together with some smaller 
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streams, have produced gold. The placers, however, so far as they 
have been opened up have revealed neither high values nor exten- 
sive pay streaks. ey have the advantage of being more acces- 
sible than most of those in the Yukon Basin. The output of Fourth 
of July Creek since 1898 is estimated to total between $25,000 
and $30,000. Mineral Creek, a tributary of Woodchopper, produced 
about $18,000 in 1906. 

Fortymile district.—Though this is the oldest of the Yukon camps, 
progress has been very slow, chiefly because of lack of transporta- 
tion facilities. This is being remedied to a certain extent by the 
construction of a wagon road to Steele Creek. The principal pro- 
ducing creeks are Jackwade, Chicken, and Lost Chicken and their 
tributaries. The producing creeks in the territory tributary to 
Eagle include several confluent with Seventymile Creek, together 
with American Creek and some smaller streams. Considerable 
interest has been taken in the Fortymile region in the subject of 
dredging, but no plants have yet been set up. There are also plans 
for ditch building, but these have not gone beyond preliminary sur- 
veys. The writer is indebted to Mr. C. B. McDowell, of the Fortymile 
region, for the following statement in regard to the developments 
in that district: 


As dredging has proved so successful in the Klondike, many efforts are being initi- 
ated here looking toward working this section in a similar manner. Russel King, 
of London, has purchased several miles of Walkers Fork and is now installing a 5-foot 
bucket dredge on the properties. He expects to begin operations in the early part 
of June. The McDowell-Allan Company is also installing a dipper dredge on South 
Fork of Fortymile River and likewise expects to begin operations early in the sum- 
mer. A company installed a dredge on the Canadian side of Fortymile River late last 
summer and will work its ground in this fashion the coming summer. Another dredge 
is now being installed at the boundary on the Fortymile for operations this summer. 
G. L. Savage, of New York, began operations late last fall on a ditch line to carry 
water from Mosquito Fork into the Chicken Creek basin for hydraulic purposes. 
Considerable prospecting for quartz was carried on last year, and while there were 
two good surface showings found—one gold and one copper—sufficient work has not 
yet been done to demonstrate whether they are of good value or not. 


According to the statement of Mr. J. H. Van Zandt, deputy col- 
lector at Fortymile, 11,974 ounces of gold were shipped through his 
oflice in 1906. The entire production of this district in 1906 is esti- 
mated at $300,000. 

Koyukuk district. —Little information is at hand regarding the 
remote Koyukuk district, but it is reported that the gold produc- 
tion in 1906 was from $150,000 to $200,000. There has been no 
reduction in the cost of operating, and until that takes place there 
will probably be no expansion in the mining. The richest placers 
are reported from Newlands Creek. Late in the fall of 1906 a report 
came to Fairbanks of the discovery of new placer grounds on Big 
Creek, in the Chandlar basin. The Chandlar is tributary to the 
Yukon from the northwest, about 20 miles below Fort Yukon. No 
workable placers have previously been found in this region. 
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ARIZONA. 
By V. C. HEIKEs. 
PRODUCTION. 


For the calendar year 1906, as reported by 171 producers, includ- 
ing 19 placers, the value of Arizona’s production of gold, silver, cop- 
per, and lead totaled $56,812,355. this total the gold yield was 
143,416.55 ounces, valued at $2,964,683, and the silver 3,026,438 
ounces, which, at the average commercial price for the year, was 
valued at $2,027,714, or a total value for the two metals of 
$4,992,397. This is $619,333 greater than the value of the 1905 
production of gold and silver. There was an increase in the kinds 
of ore mined. Siliceous ore increased from 266,218 tons in 1905 to 
272,611 tons in 1906, an increase of 6,393 tons. To this class of ore 
the Commonwealth mine, in Cochise County, contributed the largest 
tonnage. Copper ore increased from 2,360,256 tons in 1905 to 
3,089,856 tons ın 1906, an increase of 729,600 tons. Graham County 
has the greatest output of copper ore, Cochise County following. 
Lead ore increased from 48,439 tons in 1905 to 221,376 tons in 1906 
or an increase of 172,937 tons. The average value per ton of gold 
and silver siliceous ore in 1906 was $6.33; of copper ore, 79 cents; 
of lead ore, $3.49, and of copper-lead ore, $7.96. During 1906 there 
were treated at gold and silver mills 164,036 tons of ore, contaimng 
$1,369,058 in gold and averaging $8.34 per ton and 537,191 ounces 
of silver, averaging 3.2 ounces per ton. At concentrating mills 
1,384,841 tons of ore produced 219,411 tons of concentrates (6.3 tons 
into 1). The concentrates contained $356,176 in gold, and averaged 
$1.62 in gold and 1.6 ounces of silver per ton. Crude ore shipped 
to smelters amounted to 1,916,148 tons, containing $1,198,947 in 
gold, averaging 63 cents per ton; 2,127,146 ounces of silver, averag- 
ing 1.1 ounces per ton; there were 120,064 tons of tailings and slag 
re-treated, the contents of which are included under mill bullion 
and concentrates. 

The statement of production for 1905 and 1906, showing increase 
and decrease, and valued at each year’s average commercial prices, 
is as follows: 


Production of gold, silver, and associated metals in Arizona in 1905 and 1906. 


| 1905. 1906. Increase ( t ) or decrease 
Metal. fe pee eke a ME ES | CM" 
Quantity. | Value. Quantity. Value. Quantity. Value. 

Gold........ fine ounces.. 135, 412 , $2, 799,214 | 143, 416. 55 2,964,683 | + 8,004.55 | + $165, 469 
is EI do.... 2,605,712 | 1,573,854) 3,026,438 | 2,027,714 | + 420,726 | 4 453,564 
Copper......... pounds.. 228, 418,679 | 35,633,314 260, x31, 864 | 51,498,550 | 4-38, 413, 185 | +15, 865, 236 
2  ——— do.... 4,940, 910 242.223 5, 638, 735 321,408 | + 697,825 | + 80, 185 
DIO. solas do.... 140, 000 ipa D cM m — 140,000 | — 8, 200 
A TE + 16, 565, 494 


The production of ore in Arizona in 1906 was 3,585,089 short 
tons, having an average value of $15.83 per ton, as against 2,078,059 
short tons, having an average value of $15.01 per ton in 1905, an 
increase in 1906 of 907,030 tons in quantity and of 82 cents in average 
value per ton. 
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GOLD. 


The total gold production for the Territory amounted to 143,416.55 - 
ounces, valued at $2,964,683, in 1906, as against 135,412 ounces, 
valued at $2,799,214, in 1905, an increase of 8,004.55 ounces in quan- 
tity and of $165,469 in value. The greater part of the year’s sup- 
ply continues to come from Yavapai Bounty, with Mohave, Cochise, 
and Yuma counties following in order of their yield. Increases in 
gold are recorded in Cochise, Graham, Mohave, Pima, and Yuma 
counties. The decrease in Yavapai County represented by 6,503.89 
ounces is not caused by a general decline in output by all producers, 
but by a decline in the tonnage of rimas re by two of the 
largest producers. The new custom smelter at Humboldt has been 
the means of maintaining the metal production and increasing the 
tonnage. Other counties benefited b this smelter are Mohave, 
Pinal, and Yuma. The collection of es for the placer produc- 
tion of the Territory has always been somewhat difficult for the rea- 
son that numerous individual operators work spasmodically, which 
results in & small output being sold and traded to the merchants of 
the locality. For 1906, therefore, this information was sought from 
each of the traders securing gold, and a reasonable estimate was 

laced upon the production of each locality. Increases are recorded 

om copper ore of 6,630.80 fine ounces and from lead ore of 4,818.98 
fine ounces. The production from different kinds of ores by coun- 
ties will be found in the following table: 


Source of gold production in Arizona by kinds of ore in 1906, by counties, in fine ounces. 


Mixed ores. 


: Siliceous 1 Grand 
County. Placers. Ore. Copper ore. Lead ore. | Copper- ae |. total 
| ' [lead ore. |. Oro | 

Coches 93. 36 5,302.51 | 17,257.11 7,205. 84 50.00 '........ i 29, 908. 82 
Coconino and Maricopa.. 14. 51 19900 AAA PA A aoe eee 769. 51 
AAA caren reca catal n eps 2.391103. A A iret 2, 317. 03 
Ei AA as leigec hes es 409. 10 2,237. 09 |. 52: eec 53.59 |........ 2, 699. 78 
A ree es 28,961. 70 413. 00 1,635. 2 AI cedes 31, 010. 02 
juin OMEN RR NNMERO 281.48 |. e etes IS AE HS eae A | 977. 18 
Pinal....................- | 13. 54 624. 06 BOO IA IA TOS | 642.60 
O AAA PEE bee lden ese 0.50 [ee sedes IR ns. | 18. 68 
VAVAPAL RN M 859.54 | 15,355.00 | 30,326.75 5,247.82: A eR 60, 789. 11 
o o ers eS der ees: 696.58 | 13,546.34 | 40.00 |............]..........].......- 14, 282. 92 
TOCA oiled vex ed 1,950.29 | 64,953.71 | 62,298.80 | 14,088.98 115.77 eee 143, 416. 55 


Comparison of these totals for 1906 with the gold output for 1905 
is as follows: 


Production of gold in Arizona in 1905 and 1906, by kinds of ore, in fine ounces. 


Mixed ores. 
Siliceous Grand 
Year. Placers. ora. Copper ore.| Lead ore. Copper- nde total. 
lead ore. ore. 
1005 52i elsp oS eee | 2,064.00 | 67,572.00 | 55,668.00 9, 270. 00 121.00 | 717.00 | 135, 412. 00 
O od aed tana 1,950.29 | 64,953.71 | 62,298.80 | 14,088. 98 115.277 1. ut 143, 416. 55 
Increase +) or de- | 


crease (—)...... —104 71 | —2,618.29 | +6, 630.80 | +4, 818. 98 —5.23 |—717.00 | +8, 004. 55 
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The silver yield in 1906 amounted to 3,026,438 ounces, valued at 
$2,027,714, as against 2,605,712 ounces, valued at $1,573,850, in 
1905, an increase in 1906 of 420,726 ounces in quantity and of 
$153,864 in value The increase continues to be greatest in Cochise 
County, which relies largely on the output of the Tombstone mines. 
Gila County also shows an increase that came mainly from the ores 
of the Old Dominion Copper Company and a number of new pro- 
ducers in 1906. A reduction of the silver output in Santa Z 
County is caused by a suspension of the active operation of the 
Mowry Mines. Silver increased in siliceous, copper, and lead ores 
as is shown in the following table: 


Source of silver production 1n Arizona, by kinds of ore, in 1906, by counties, in fine 


ounces. 
| Mixed ores. 
Siliceous Copper Lead E - 
County. Placers. | Oe Ore: ore. FODS od Total. 
| ore. ore. 


29, 896 
5, 139 
274 571, 621 1,724,501 | 718,816 | 11,226 


_ Comparison of these totals for 1906 with the silver output for 1905 
is as follows: 


Production of silver in Arizona in 1905 and 1906, by kinds of ore, in fine ounces. 


Mixed ores. 
Siliceous Copper 
Year. Placers. fo: Uie Lead ore. | Copper- Copper- | Total. 

ead- | lead ore 

zinc ore. : 
EA e ca oe Thats 306 441,952 | 1,480,732 504, 330 240 88,152 | 2,605,712 
il eae cee ete 274 571,621 | 1,724,501 718,816 |.......... 11,226 | 3,026, 438 

Increase (+) or de- 

crease (—)....... —32 | +129,669 | +213,769 | +124,486 —240 | —76,926 | + 420,726 


COPPER. 


The output of the Territory increased from 228,418,679 pounds, 
valued at $35,633,314, in 1905, to 266,831,864 pounds, valued at 
$51,498,550, in 1906, an increase of 38,413,185 pounds in quantity 
and of $15,865,236 in value. 

Cochise County, in the Warren mining district, produced mainly 
from two properties, the Copper Queen and Calumet and Arizona, 
and yielded the largest part of the output, which increased from 
108,498,440 pounds, valued at $16,925,757, in 1905, to 130,029,016 
pounds, valued at $25,095,600, in 1906, an increase of 21,530,576 in 
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quantity and of $8,169,843 in value. Graham County continues to 
hold second place in the Territory as a producer of copper, and 
increased from 53,939,212 pounds, valued at $8,414,517, to 59,270,459 
pounds, valued at $11,439,199, in 1906, an increase of 5,331,247 

ounds in quantity and of $3,024,682 in value. This increase would 
have been greater had it not been for the serious floods at the end 
of November, which disabled all the works in the region for a time. 
Yavapai County, with the United Verde mine, the largest producer, 
continues to hold third place, and Gila County, depending mainly 
on the Old Dominion mine, follows. Pima County increased its out- 
put from 5,954,770 pounds, valued at $928,944, in 1905, to 6,230,778 
pounds, valued at $1,202,540, in 1906, an increase of 276,008 pounds 
in quantity and of $273,596 in value. The output of the county is 
mainly that of the Imperial copper mines in the Silver Bell district, 
but the increase is due largely to properties producing in the Helvetia 
and Pima districts. 

LEAD. 


The lead produced in Arizona shows an increase from 4,940,910 
pounds, valued at $232,223, in 1905, to 5,638,735 pounds valued at 
$321,408, in 1906, an increase of 697,825 pounds in quantity, and of 
$89,185 in value. The increase was greatest in Santa Cruz and 
Mohave counties, but Cochise County has the greatest quantity of 
lead to its credit, though showing a decrease from the 1905 production. 


ZINC. 


Zinc was not produced from any part of the Territory in 1906. 
The product may be an item of importance for 1907, and will be 
produced from Yavapai, Mohave, and Santa Cruz counties. 


PROGRESS OF MINING INDUSTRY IN ARIZONA IN 1906. 

Among the events in 1906 was the consolidation of four of the 
Bonanza Circle properties at Bisbee and the defeat in the same cam 
of the purposes of the Western Federation of Miners to alliliate wit 
the local union. Labor troubles occurred during the year but were 
of little importance except at the Morenci camp in Graham County, 
where the difficulty was amicably settled. During the latter part 
of the year labor was granted a very material increase in wages In a 
number of camps, and this increase is to continue in force as long as 
copper sells above 18 cents per pound. 

e Arizona legislature ha in hand the question of the proper 
taxation of producing mines of the Territory, and according to the 
annual report of the governor the idea seems to be to tax a mine 
according to the market value of the ore extracted therefrom. The 
value of the ore extracted each year is to be taken as the value of the 
mine for that year. The mine producing nothing would conse- 
quently be assessed at substantially nothing beyond the improve- 
ments upon it. 

Another feature of interest in the Territory during the year was 
the successful blowing in of the Arizona Smelting Company’s plant at 
Humboldt, in Yavapai County. 

At Sasco, in Pinal County, on the Arizona Southern Railroad, a 
new smelter of 300 tons capacity per day is being erected by the 


`~ 
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Southern Arizona Smelting Company. This plant, though mainly 
constructed for taking care of the ore of the Imperial mine in the 
Silver Bell district, will also handle custom business. It was reported 
that a new smelter will be built at Phoenix by a corporation known 
as the Phoenix and Eastern Smelting and Refining Company, but 
no other particulars are given, except that the ores of the Cave Creek 
district in Maricopa County will be handled at this plant and that 
much of the custom work will come from Pinal County. There is a 
npon that a new smelter is to be built at Globe, in Gila County, 
where material was being received at the close of the year for a copper 
smelting plant for the Mitchell Mining Company; and it is reported 
also that the Globe Consolidated Mines Company has in contempla- 
tion a smelting plant. 

Arizona shows the largest increase in its output of copper in 1906, 
and mainly for that fact the quantity of dn and silver was greater 
in ELE SUE Had it not been for the shortage in labor, which was 
a difficulty all through the year, for a shortage in the fuel supply at 
the end of the year, and for the idleness of smelting works about the 
end of November at Clifton, the increase in copper would have been 
greater. 

Arizona has 13 counties. From 11 of these counties mine operators 
reported production of metals in 1906. "There are 211 mining dis- 
tricts in the Territory. Sixty-one have a production credited to them 
for 1906. Later in this report a brief review is given of each of the - 
productive counties. 


Production of gold, silver, copper, and lead in Arizona in 1906, by counties. 


—— —————— AAA ——— a= = ees Pes E 
Gold. Silver. Copper. 

County. SS a a cR jesse 

Quantity. | Value. | Quantity. Value. Quantity. Value. 

Fine ounces. Fine ounces. Pounds. 
o 21254555 uct ce oases 29, 908. 82 | $618, 270 1,757,369 | $1,177, 437 | 130,029,016 | $25, 095, 600 
Coconino and Maricopa..... 769. 51 15, 907 316 211 239, 306 45, 198 
A S eU SERRE ES 2, 317. 93 47,916 122, 098 81,806 | 28, 442, 391 5, 499,031 
(PNRM e oi ea R PE UQLI SE 2,699. 78 95, 809 130, 904 87,706 | 50,270, 459 11, 439, 199 
Mohave... .........22-..-..- 31,010.02 | 641,034 145, 179 97, 270 315, 992 60, 986 
¡AAA Sate DT 977. 18 20, 200 87, 204 58, 427 6, 230, 778 1, 202, 540 
do foc cee E 642. 60 13, 284 2,917 1, 954 142, 859 21,572 
Santa Cry cya necia o 18. 68 386 62, 459 41, 848 10, 382 2.004 
Yava encro ewe. qs deus 60, 789. 11 |1, 256, 623 708, 439 474,654 | 42,080, 740 8, 121, 553 
ÜH —— —nÜ 14, 282. 92 , 204 9, 553 6, 401 19, 581 , 837 
Tol oct 143, 416. 55 |2, 964, 683 3,026, 438 | 2,027,714 | 266, 831,864 | 51, 498, 550 
Lead. 
Total 
County. aa | vaw. 
Quantity. | Value. 
Pounds. 

roi s MT Nr 2,124, 005 | $121,102 ¡ $27,012, 409 
Cxonino and MaricODaR: sf.-0) cet oce ube ks a A resonant Sue 62, 316 
D ep" up e 5, 628, 753 
PAE ET err 221, 600 12, 631 11,505, 345 
| Dou PME MEDINA ae a enue tarde waaay Laake 904, 399 51, 551 850, N41 
PUN Bees Ste Seva A Peta A E E ME ELE 48, 888 2, 787 1, 283, 054 
qur MEUM A EA A 2, 810 
Sarta CrUZ A tenance tote eh suutvdi es EA e eer Du ELEME 1, 468, 556 83, 708 127. 946 
b or Mob SM abet: san cote veka oid Ge oe Sauce ee 729, 787 41,598 9, 894, 458 
O IA 140, 900 8, 031 313, 523 


152 MINERAL RESOURCES. 


The following table shows, by counties, the tonsof ore sold ortreated, 
the number of deep mines selling or treating ore, the average total 
value per ton, and the average value per ton in gold and silver: 


Tons of « ore sold or treated, number of deep mines producing, and tenor of ores in 1905 and 
1906, by counties, tn short tons. 


Number of 


Average value 
deep mines pro- 


| Average total ion in 


Total tons of ore sold 


or treated. ducing. value per ton. vold and silver. 
County. Increase (4-) | | 
or decrease 
1906. (—)com- | 1905. | 1906. | 1905. | 1906. 1905. ' 1906. 
pared with i 
1905. | 
A, z —-—-— 
Cochise... oa... auauua. 1, 195, 648 +244, 883 19 19 | $19.31 | $22. "E $1.38 $1.50 
Cno and Maricopa..... 1, 930 — 810 2 | 3 6.09 | 3228: 6.09: 8. 35 
DONC NE e USE 415, 471 +174, 143 10 14 | 16.58 | 13.55 42 31 
Graham A AREA 1, 259, 161 +306, 652 9 18 8. 96 9. 21 .08 | .H 
Mohave.................--- 64,832; + 12.120; 21 27 | 11.34 |. 13.12 | 11.14 11. 38 
nt RC EMEN EM 64,883. + 27,697 | 9 12, 25.93| 19 78 . 86 1.21 
Pill. ci id 2, 552 ' — 9,413 | 10 9; 11.34! 16.77 1.85 5. 97 
Santa Cruz................. 122, 049 +120. 541 3 5 492,45: 1.05] 30.95 .35 
YüvapBl.cozc. eode oet 396,788 + 32,091 33 39 | 19.53 24.98 5.04 4. 36 
VG LENNON 61, 775 — 74 6 6 488, 5.07 4. 68 4. 05 
Total ia 3, 585, 089 | +907, 030 | 122 152 | 15.01 | 15.83 | 1.62 | 1. 39 


The total tonnage, by kinds of ore sold or treated, in each county of 
Arizona during 1906 is shown in the following table: 


Subdivision of tonnage of ore sold or treated in Arizona in 1906, by counties, in short tons. 


Siliceous 


Copper : | Copper- 

County. ore. ore. p uhi lead ore. 

Rr. A UU T 106,424 ' 1,022,454 | 66, 690 | 80 
Coconino and Maricopa .......................eeeelee eese es 1,800 S RA e 
CUA ERR 30 ie iecore ER 
Grába Me. este dee tc e 1,864. 1,257,020 .......... 277 
Mohave............. pacer FR TT ee l 940 2,799 Vo Sed no see 
Pima and Santa CTUZ oie een ia ees 101 64, 2 121, 909 889 
A A eee POSE) AAA PR 
X AVEDA A A A 38, 151 328, 04 oS 6 Se ia 
béo tots 61, 461 E E 245-1 55 tet 
Total mio dto entes Do bids que dite amabit ta 272.611 | 3, 080, N56 22, 376 1, 246 


Value per ton in gold and silver .........oooooooccccooconoc.. $6. 33 | $0.79 | $3. 49 7.96 


In 1905 the subdivision of the tonnage was as follows: Siliceous 
ore, 266,218 short tons; copper ore, 2,360,256 tons; lead ore, 48,439 
tons; copper-lead ore, 3, 146 tons; total, 2,678,059 tons. 

The total tonnage of ore sold or treated in each county of Arizona, 
with its total value, the concentrates and bullion produced, with their 
values, and the quantity and value of old tailings are shown in the 
following table: 
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Tonnage of milling and smelting ore and concentrates, unth value of gold and quantity of 
silver contained in bullion, produced in Arizona in 1906, by counties. 


Ore tocon- 
Ore to gold and silver milis. contre ane Concentrates produced. 
mills. 
County. — 
Gold value | Silver in Quan- Gold . 
Quantity. in bullion. | bullion. | QUANtity. | ‘tity, value. | Silver. 
Fine Short Fine 
hort tons. ounces. | Shorttons.| tons. ounces. 
COLO A meen 42, 466 $153, 238 | 507,149 43, 516 511 | $44,820 138, 070 
Coconino and Maricopa... 1,800 15,006 AAA A A A ea le we eda lok 
A A A EF PS 66, 646 33, 323 11, 080 26, 805 
a M......oonaa0enaene 13 124 10 | 1,058,915 | 162,960 34, 336 65, 323 
ELE aa bota 54, 315 584, 945 14, 486 100 305 3, 500 31, 500 
AAA PPP PEPA EPA PARRA AA O | Som. IRE eae 
Pira ce 525 11, 268 663 1,162 31 1, 633 289 
Santa C RUE. 0 038.34 eevee AA A acc ues ansa net 116, 744 14,593 eric 30, 348 
o eso oe e Errem 3, 456 323, 848 10, 824 97, 758 7,688 | 200,807 69, 492 
LUTE eases see tse es cae ete 61, 461 280. 028 4,050 ins esa A A econ ey ky 
Total. A 164,036 | 1,360,058 ¡ 537,191 | 1,384,841 | 219,411 | 356,176 361, 827 
TA EA AA 8.34 3:2 eset vent Got leg cee edu 1. 62 1.6 
Old tail- 
Crude ore to smelter. ings 
County. treated. 
Quantity. | Gold value, Silver. Quantity. 
Short tons. | ` Fine ounces.| Short tons. 
o PM" 1, 046, 107 $418, 282 1, 112, 137 a 63, 559 
Coconino and Maricopa....................LllLusuu.. ¡E euros decus MA 
A A oes 348, 825 36, 836 AA 
CRP ADAMI A qi was aces Gee ow QU B ER ER Is 150, 078 21, 349 65,571 b 50, 155 
Monde B. cocos Drets 4, 067 52, 589 99, 193 c 6,350 
igo NETTE TK OR ME 64, 883 14, 376 855101 1... eese 
id iiri AMT Pac R Re TEMERE S DNE cs Nake E ESN 103 1,963 |............ 
Santa CUZ A PEE TA TUER M ME DES MU ME 5, 305 386 92 ld. oelssesese 
a A A rU Edi s UM Sims atus 295,574 654, 199 628,004 |............ 
TUMAS eR Sie oles PUDE IPTE 314 §, 399 |............ 
Total p ERAT 1,916,148 | 1,198, 947 2,127, 146 120, 064 
Pét co TP UP recom 0. 63 L1. Resina 


a Values included in gold and silver bullion. s 
b Values included in concentrates (slag re-treated). 
ce Values included in mill bullion and concentrates. 


. The table Vedan. gives the number of mines classified accord- 
ing to their chief products in 1906: 


Number of mines in Arizona, classified by chief products in 1906. 


D i 
Mines | ig MCN dC ME 
re o 
County. placer Go br epee n A 
prod- | mines. | Gold. | Silver. | and d' Ae 
uct. silver. | 894 |copper, and 

copper.| lead. | lead. 
o MIC tan eaS 21 2 1 2 3 10 1 2 
Coconino and Maricopa.............. 4 1 c A O pen eee ee 
v RAN NICE DENN MNA A mH Y eise A senses 
E oy ordeo s ge oec ha deti ata i ias 1 1 2 13 Lisa one 
MI o 74 HE 4 ds 12 ee 7 
POs Sonate ace kis A E ra tats esac 16 Ol Sore owls suse eee castri od 11 iia iid 
LA cue thats 10 1 ld e 3 E A s 2 s 
ENE al AAA A Io s A E AI ots teas 2 2 1 
TRAPO se tee esses terse ds 46 7 5 3 12 15.1 A 4 
WAM oc pude ni Rex dob ti 10 A REPRE EN 2 V PESE 2 


—— M |—— —— 1—— a | ————— — I 


Told... ira 171 19 13 7|; 34 7 5 16 


——À —_ —-- e - -— o 
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PRODUCTION BY INDIVIDUAL COUNTIES. 


COCHISE COUNTY. 


This county continues to lead in the total value of its output. The 
ores sold or treated by 19 producers amounted in 1906 to 1,195,648 
short tons, valued at $27,010,470, as against 950,765 short tons, 
valued at $18,359,810, in 1905. The increase in 1906 was 244,883 
short tons, in quantity and $8,650,660 in value. Of this tonnage of 
ore mined in 1906, there were treated at gold and silver mills 42,466 
short tons, containing $153,238 in gold and 507,149 ounces of silver. 
Concentrating mills treated 43,516 short tons, producing 511 tons of 
concentrates, containing $44,820 in gold and 138,070 ounces of silver. 
Crude ore treated at smelters amounted to 1,046,107 tons, which 
contained $418,282 of gold and 1,112,137 ounces of silver. Of old 
tailings, 63,559 tons were treated by the cyanide process, the values 
being included under ore to gold and silver mills. 


Production of gold, silver, and associated metals, in Cochise County, Ariz., in 1905 and 
1 


906. 
Increase (+) or 
1905. 1906. decrease (—). 
` Metal. A AN 
Quantity. Value. Quantity. Value. Quantity. Value. 

Gold...... fine ounces.. 20, 820 $430, 388 29, 908. 82 $618,270 | + 9,088.82 | + $187, 882 
Silver............ do.... 1,453, 312 877,800 1,757,369 | 1,177,437 | + 304,057 299, 637 
Copper........ pounds..| 108,498, 440 | 16,925,757 | 130,029,016 | 25,095,600 | +-21,530,576 | +8, 169, 843 
Lead... ees do.... 2,677,980 125, 865 2, 124,605 121,102 | — 653,375 | — 4, 763 
Total AA ensanse PSP 18,359,810 |.............. 27,012, 409 |.............. 4-8,652, 599 


The production of ore in Cochise County, Ariz., in 1905 was 
950,765 short tons, valued at $19.31 per short ton; in 1906 it was 
1,195,648 short tons, valued at $22.60 per ton, an increase of 244,883 
tons and of $3.29 per ton. 


Source of gold and silver in Cochise County, Ariz., in 1905 and 1906, by kinds of ore, in 


fine ounces. 
, Copper- | Copper- 
Metal. Year. | Placers. SUUS copper rena lead- lead Total 
i d zinc. ore. 
Gold............. 1905 Vise caw eee 4,617.00 9, 690. 00 6,513.00 [cl Yea ed das 20, 820. 00 
1906 93. 36 5,302. 51 17,257.11 84 |.......... 29, 908. 82 
Silver............ 1905 |........- 308,104 | — 610,478 | — 528,712 240 | 7,778 | 1,453, 312 
1906 13 444,049 706, 484 606,626 |.......... 1,757, 369 


California. district.—At Paradise, the deepest shaft in the district 
is on the Planet claim and sunk to a depth of 1,455 feet. This is 
property of the San Simon Company. 

Cochise Consolidated Copper Company, owning 13 claims known 
as the Treasury group, started in January, 1907, the operation of a 
concentrating plant equipped with Sutton dry concentrators. The 
mill has a daily capacity of 100 tons of ore, which carries copper, 
lead, zinc, gold, and silver. 

There were 77.40 ounces of placer gold reported from this district. 

Cochise district. —clThe Magazine Copper Company operated under 
bond the People's Party group. Shipments of copper ore were 
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made, carrying 8 per cent of copper and 5 ounces of silver. The 
Y expects to ship regularly to the smelters this class of 
ore. e Arizona Consolidated Mining Company has developed 
to a depth of 500 feet the Republican mine at Johnson camp. 
Sulphide ores have been encountered, carrying 15 per cent of copper 
ind some silver. The output was about 100 tons a week. The 
Manzoro Mining Company, located near the Dragoon post-office, 
made several tests on ore taken out during development work. 
The property is equipped with a 20-stamp mill, including three 
Wilfley concentrating tables. The mine is opened by several shafts, 
the deepest of which is 200 feet. Some tungsten ore was produced 
in the course of development work on property near Johnson. 
Operations are carried on in a rather crude manner, and shipments 
amount to but a few tons per month. Practically no work has 
been done on ledges, and the ore now being recovered is produced 
by dry washers and rockers working in placer deposits. 

Dos Cabezas district. —During the year water was plentiful for a 
number of months, so that considerable placer ground was worked by 
several companies and a number of Mexicans, many of the latter 
ae from $4 to $6 a day with simply a gold pan, while others 
used the rudely constructed arrastras. 

The Cottonwood Mining Company has developed to a depth of 
420 feet. The mill on the property, which is equipped with five 
stamps and a concentrating table, was operated part of the year. 
The Western Mining Company has recently taken over propert 
from which several shipments have been made carrying copper, gold, 
and silver, and promises to be quite an important producer of such 
ore duri 1907. The Arizona Gold Mining Company owning 
claims in Apache Pass recently began production from the Lula claim 
on which a shaft has been sunk 80 feet. The ore taken out in devel- 
opment work carried values in gold and silver. 

Tombstone district.—The Tombstone Consolidated Mines Compan 
has reached the 1,000-foot level with a 3-compartment shaft. A 
large station will be cut at this point. It is the intention of the com- 
pany to push the underground workings into the old Grand Central 
and Contention properties to tap the ore bodies that are known to 
lie below water level and in which those respective companies were 
working at the time they were compelled, by excessive water, to shut 
down. Since installing the new boilers the company has not had the 
least trouble in handling the water and the quantity pumped has 
been gradually reduced from nearly 5,000,000 gallons to 4,000,000 
every 24 hours. It has been determined that the water of the district 
does not run in regular courses but is held in crevices of the rock, 
and it is estimated by the company's engineer that between 3 and 4 
per cent of the whole mass below water level and above the expected 
dry zone is water which will finally, by persistent pumping, be drained 
out of the underground areas. The concentrating and cyanide plant is 
now of 225 tons daily capacity, which will be increased as develop- 
ment of the mines progresses. The mill's 25 stamps were operated 
the greater part of the year, and several new cyanide tanks were put 
into commission. The concentrates shipped to El Paso gave satis- 
factory results. This company has been sinking its working shafts 
on the Silver Thread, Tranquillity, Emerald, Lucky Cuss, Tough Nut, 
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and West Side claims. In all of these except the Silver Thread the 
ore bodies, it is reported, have continued down unchanged as to vol- 
ume or value save that the gold content is increasing with depth. 
The Silver Thread shaft is progressing rapidly and is nearing the 
600-foot level. The intention of the company is to sink the shaft 
down to the body of copper ore that was uncovered in the winze 
on the 500-foot level. e winze had reached a depth of 135 feet 
from the 500-foot level when the copper was struck at the time the 
water prevented further work. 

The Old Glory Mining Company, operating the Black Eagle and 
Luck Sure properties, made regular shipments of ore carrying silver. 
The Herschel mine, operated by a company of the same name, is 
developed by shaft 352 feet deep and is a regular ppe of lead ore 
carrying silver and some gold. This mine was worked during the 
early eighties and produced liberally. The vein is small but regular. 
An average of two carloads of ore have been shipped each month 
during the year. 

Turquoise district.—The Black Diamond mine encountered a bod 
of ore 500 feet from the surface in the Dividend tunnel. The ore is 
reported to carry from 10 to 20 per cent copper. The property is 
developed by shafts and tunnels and is equipped with pin ed furnace 
of 200 tons capacity. The Commonwealth mine and mill were oper- 
ated by the same lessees that have had charge of the property during 
the last two years. Several shafts have been sunk, the deepest 
of which is 526 feet, and drifts on nine levels have been run, the 
longest of which is 3,700 feet. Some good-sized shipments of doré 
bullion were made to San Francisco during the year. The lessees 
continue to improve the 80-stamp panamalgamation milling plant by 
installation of better crushing machinery, and have added several 
more large cyanide tanks, which nearly doubles the output of the mill. 
The Copper Bell mine was compelled to close down for a short time 
during the year on account of the pius of coal. The new double- 
compartment shaft, which is 335 feet deep, is expected to be con- 
tinued to the 500-foot level, and although the property. is equipped 
with two copper furnaces—one of 350 tons and the other of 70 tons 
capacity—the ores are more profitably shipped to Graham and Gila 
counties to be used as flux in smelters where sulphide ores are lacking. 
The Leadville mine was a regular shipper of copper ore carrying sold. 

Warren or Bisbee district. —ln order to secure greater economy in 
the mining and smelting operations, a new organization, to be known 
as the Superior and Pittsburg Copper Company, absorbed the Calumet 
and Pittsburg, Lake Superior and Pittsburg, Pittsburg and Duluth, 
&nd Junction companies. The new concern is one of the largest 
copper-mining companies in Árizona and owns 1,388 acres of mineral- 
bearing ground. The ores are shipped to the Calumet and Arizona 
smelters at Douglas, Ariz., but it is proposed to erect separate smelt- 
ers. The most important news in the district is the finding of another 
new body of high-grade sulphide ore in the Pittsburg and Duluth 
ground. The strike was made in a drift which is being run from.the 
1,100-foot level of the Lake Superior and Pittsburg shaft. 

The Copper Queen Consolidated Mining Company continues to be 
the largest shipper of copper ore from this district, and in addition has 
shi ped considerable slag and flue dust from the old smelter site at 
Bisbee to the smelting plant owned by the company at Douglas 
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The smelter is being enlarged, and the foundation of the tenth furnace 
is completed. It is stated to be the purpose of the company to add 
other furnaces during the next year, and one that will have the 
capacity of 1,200 tons of ore daily, or as great as that of three furnaces 
of the size now in commission. The large mixing beds of this com- 
pany are po the best arranged of any in the West. The ore is 
shoveled from the cars, which are run upon tracks parallel to the beds, 
the required class of ore and the lime being thrown from the cars into 
the beds by long shovels. After the ore is bedded down and until the 
matte is passed through the converter everything is handled by 
machinery. A steam shovel loads the ore from the mixing bed into 
the cars, and the latter are brought to the furnace by electric power. 
The tracks run both to the rear and front of the blast furnace, so that 
the ore is dumped from both sides. The company plans to concen- 
trate all its ore at the new Sacramento shaft at Bisbee, to use a skip, 
and then by a belt conveyor to distribute to a train of cars the ores 
from every section of the mine, thereby securing a more perfect 
smelting mixture than is now obtained. 

The Shattuck-Arizona Copper Company is fast taking its place 
as one of the big producers of the district and is now shipping a 
little more than ‘half as much as the Calumet and Arizona. The 
daily output averaged in the neighborhood of 250 tons a day at the 
close of the year. The shipments of ore are being made to the 
Copper Queen smelters. The initial work of sinking the main shaft 
of this mine was only started two years ago in i dens The com- 
pany owns 178 acres of ground, the greater part of which is unex- 
plored. The shaft was completed to the 900-foot level, and the 
management reports large bodies of ore on the 600, 700, and 800 
foot levels, and on the latter level a new sulphide ore body was 
encountered which is reported as being the richest in the mine. 
Two raises from the 800 to the 700 foot level are both in bodies of 
oxide ore, and on the latter level four oxide ore bodies have been 
opened up. An aerial tramway was put into commission in August 
and connects the mine with the El Paso and Southwestern Railroad 
tracks. The management reports having made many additions 
to the mining plant and changes in equipment during the year. 
The development work in the mines has not been so great as had 
been hoped for because of the shortage of fuel. However, more 
ore was developed during 1906 than has ever been developed during 
any one year since the ore was first found in the property. 

he development work of the Calumet and Arizona Mining Com- 
pany was mainly confined to the Irish Mag, Senator, and Buckeye 
claims. New ore bodies were developed on each of these claims, 
and old ones continued to produce. 'The amount of development 
work totaled 14,818 feet for the year. The total number of dry 
tons of ore smelted was 215,671, with a copper content of.8.95 per 
cent dry assay. The ore smelted includes 5,490 tons of custom ore 
urchased for converter lining. Barren quartz was formerly used 
or the latter, but has been abandoned, and it is found that the 
siliceous ores carrying precious metals give satisfaction. The com- 
pany was greatly inconvenienced throughout the year on account 
of shortage of fuel, the congestion which existed on the Texas rail- 
roads making it impossible to purchase sufficient coal to meet 
requirements. The smelting works of this company at Douglas 
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have had the addition of a fifth furnace, which was completed dur- 
ing the year. This makes it possible to treat 1,200 tons of ore per 
day from the mines at Bisbee, including the Bonanza Circle group. 
The smelter uses about 100 tons of lime per day and is getting out 
almost sufficient copper-bearing lime from the mines tg answer all 
demands. 

The published annual report of the Superior and Pittsburg Cop- 
per Company gives its total output of refined copper as 9,045,750 
pounds, and the value of gold and silver as $21,941.41, averaging 
$4.85 per ton of refined copper. The ore mined was 110,700 tons; 
ore smelted, 110,328 tons, which, less its moisture, gave 95,779 dry 
tons and a recovery of 4.722 per cent of copper. The total number 
of feet of development work during the year was 40,018.7. The 
most important ore bodies developed on the company’s holding 
have been on the west side of the property from the Cole shaft, 
and through the use of this shaft, on the 1,100-foot level, oxide ore 
bodies were found on the Jessie Glencairn claim and on the 1,000- 
foot level of the Sunnyside claim. On the eastern part of the prop- 
erty at Hoatson and Junction shafts the development work has 
. continuously shown bunches and bodies of oxide ore. At the Briggs 
shaft the No. 20 crosscut due south from the shaft ran through 400 
feet of leached and copper-stained ground. The average number 
of men employed for the year was 799. 

The Mountain View Development Company, operating a group of 
nine claims, has done mainly prospecting work, the ore taken out 
in development work being shipped. 

Yellowstone district.—The La Vantia Mining Company operated 
the Pierce mine near Benson, on which is located a 5-stamp mill 
and a concentrator of 15 tons daily capacity. Some bullion was pro- 
duced, and several tons of concentrates were shipped to the smelter 
The property is being developed. 


COCONINO COUNTY. 


Francis district.—The Highland Mary Mining Company, owning 
the Highland Mary and the Blue Rose claims, made a small ship- 
ment of copper ore. 

Grand Canyon district.—The Grand Canyon Copper Company, 
located near Grand View, shipped copper ore from the old mine 
dumps. The mine, which has been idle for some time, is being | 
developed and has a shaft 140 feet deep and a tunnel 2,300 feet in 


length. 
GILA COUNTY. 


The county ranks fourth in the total value of its metallic produc- 
tion for 1906. According to reports received from 14 deep mines 
the output of crude ore amounted to 415,471 short tons, valued at 
$5,628,753. This is an increase of 174,143 tons and of $1,627,707 
over the total output of 1905. The total production of metal is as 
follows: Gold, 2,317.93 ounces, valued at $47,916; silver, 122,098 
ounces, valued at $81,806; copper, 28,492,391 pounds, valued at 
$5,499,031. The total quantities of metals won from the ores show 
an increase over 1905 in each metal except gold, which is $3,081 less 
1n 1906. Silver increased 37,116 ounces in quantity and $30,477 in 
value; copper, 3,500,597 pounds in quantity and $1,600,311 in value. 
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The output of dd ue in the county is mainly from the Old Dominion, 
which, since the beginning of its smelter operations, has been obliged 
to ship in the fluxing ores and mattes, secured primarily for their 
sulphur content, from Bisbee and Mexico. The quantity of sul- 
phur, however, derived from the ores of Globe is increasing so rapidly 
that the prospects are that within a short time the district will be 
independent of imports for its supply. The prediction is made by 
an operator in the camp that, with ore coming from the Arizona, 
the Commercial, and other local mines, the coming year will relieve 
Globe district of the necessity of looking to foreign sources for any 
ingredients of its furnace mixture. . 

Globe district.—The Old Dominion Mining Company of Maine 
which operates the United Globe and the Old Dominion Mining and 
Smelting Company of New Jersey, is now engaged in the erection of 
the fifth unit of its smelter and the additional building of a rever- 
beratory furnace. With these two units in operation, the company 
expects to maintain a monthly output in the neighborhood of 
4,000,000 pounds of copper. One of the large veins under Buffalo 
Hill has recently been struck in drifting from the Gray shaft of the 
United Globe mines, and the ore contains, besides copper and sul- 
phur, a notable amount of precious metals. The Continental group 
of the Old Dominion Company is producing more copper and sulphur 
than was anticipated, and the lower levels of the Old Dominion mine 
hkewise are producing sulphur ores in quantity. The Globe Consol- 
idated is 370 feet deep in its shaft on the Gem claim. The Mallory 
mine, operated by ihe same company, is expected to become a 
shipper of sulphide copper ores in 1907. 

The Proctor mine was operated by lessees during the vear and pro- 
duced in the neighborhood of 80 tons of copper ore. The Keystone 
mine has developed into a profitable producer. The ue erty is 
located in the foothills of Pinal Mountains, 6 miles south of Globe. 
À tunnel 800 feet long has been driven and has opened 5 feet of ore 
that is reported to be very rich in copper. It is reported that the 
Live Oak mine, which is opened to a depth of only 150 feet, has pro- 
duced altogether $400,000 1n copper. Exposed in the mine by lessees 
is one of the largest bodies of siliceous copper ore in the district. 
Work has been renewed by a new company after considerable litiga- 
tion to dispossess the lessees. One carload of ore was shipped from 
the Cox and Coplin mine to the smelter which carried ae in sil- 
ver. The Apache Consolidated E Company, operating the Liv- 
ingston group, shipped & good grade of copper ore which was taken 
out in development work. The Gibson Copper Company, operating 
the Summit claim, which is developed by an incline shaft 340 feet 
deep, also shipped good ore and stormed considerable development 
work on the property during the year. The Black Warrior mine, 
operated by the Warriar Copper Company, has developed its prop- 
erty by tunnels aggregating 1,200 feet in length and was a regular 
shipper of good copper ore. The Arizona Commercial Copper Com- 
pany, operating the Copper Hill and Black Hawk mines, is sinking a 
shaft on each property, the former being 800 feet deep and the latter 
500 feet. Altogether there is approximately a mile of underground 
openings in the property. The Copper Hill is mining an excellent 
body of sulphide ore. About 50 tons of this ore are being shipped to 
the Old Dominion smelter daily, where it is milled and the concen- 
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trates are smelted. The Black Hawk shaft is to be continued to the 
600-foot level. In the west drift of the fifth level of this mine there 
has been exposed a good vein of ore. Other producers which shipped 
mainly copper ores are the Eureka and Pascoe claims. The Globe 
Standard Company carried on development work on a vein of gold- 
silver-lead ore by tunnel and shaft, the latter down 83 feet. 

Mazatzal district.—The Copper Butte group of claims were produc- 
tive of a small shipment of ore carrying copper and silver. 

San Carlos district. —The Saddle Modalan Mining Company oper- 
ates a group of claims and has a copper matte smelter of 150 tons 
capacity at Christmas camp. This camp is located on the Gila River 
at the southern end of the county. From 200 to 400 men have been 
employed, and an average of two carloads of copper matte have been 
shipped per week. Most attention has been given to the production 
of copper and making preparatioris for grading a tramroad to connect 
the mines with the smelter. The company proposes to bridge the 
river so that the gold and silver ores can be used in connection with 
the copper smelting. 


GRAHAM COUNTY. 


The metal output of this county for 1906.was valued at $11,595,345, 
as reported by 18 operators located in 8 mining regions. As com- 
ared with 1905 this is an increase of $3,062,463 and of 9 new pro- 
ucers and 3 new districts. The 18 mines producing may be classed 
according to their chief product as 1 gold, 1 silver, 2 gold and silver, 
13 copper-gold-silver, and 1 gold-silver-copper-lead. The quantity 
and value of each metal produced are shown in the table following: 


Production of gold, silver, and associated metals in Graham County, Ariz., in 1905 and 


Increase (+) or de- 
1905. 1906. | í 
crease (—). 

Metal. TE De E Ria, Ae oe ay 

Quantity.| Value. | Quantity.) Value. ' Quantity. | Value. 
Gold.......... fine ounces.. 2,236 $46, 222 2, 699.78 $55,800 | + 463.78 | + 99.587 
BIIVUOE LI VL ited DEA do... 57,191 ; 130, § 706 + 73,713 | + 53,168 
Copper............ pounds. .} 53,930,212 | 8,414,517 | 59,270, 459 | 11, 439. 199 | +4+5.331,247 | +3,024, 682 
esete dave Et O 800, , 600 221, 600 12,631, — 578,40. — 24,909 
TOL A A eee 8,532,882 |..2 ce eene 11,595,345 i.............. +3, 062, 463 


The production of ores in Graham County, Ariz., increased from 
952,509 short tons, valued at $8.96 per ton, in 1905 to 1,259,161 tons, 
valued at $9.21 per ton, in 1906—a gain of 306,652 tons and of 25 
cents in value per ton. 


Source of gold and silver in Graham County, Ariz., tn 1905 and 1906, by kinds of ore, in 


Jine ounces. 
: r Siliceous Copper | Copper- 
Metal. Year. ore. Dre. icad ór: Total. 
Gold 1905 3.00 | 2,136.00 97.00 2,236.00 
ZEILE 1906 400.10 | 2,237.09 | 53.50 2 99.7 
Bilver i 1905 | 5,024.00 | 47,167.00 | 5,000.00 |  57.191.00 
Tueupueta ep epee aera Mes eee rU LE 1906 21,089.00 | 107,045.00 | 2,770.00 | 130, 904. 00 


| 
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The total output of ore mined in 1906 was 1,259,161 short tons, of 
which 13 short tons were treated at gold and silver mills, yielding $124 
in gold and 10 ounces in silver. There were treated at concentrating 
mills 1,058,915 short tons of ore, resulting in 162,960 tons of concen- 
trates containing $34,336 in gold and 65,323 ounces of silver, worth 
$43,766. Ore treated at smelters amounted to 150,078 short tons, 
containing $21,349 in gold and 65,571 ounces of silver, worth $43,- 
932.57. SI re-treated amounted to 50,155 short tons. The gold 
and silver values are included in concentrates. According to a subdi- 
vision of the kinds of ore milled or smelted in the county, it is shown 
that of siliceous ore there were 1,864 short tons; copper ore, 1,257,020 
short tons; and copper-lead ore, 277 short tons. 

Ash Peak district.—The Ash Peak Mining Company, operating the 
Commercial claims, shipped an ore which was valuable as a lining for 
na converters as well as for its silver content. 

lark district.—The Mascot Mining Company operated 9 claims 
known as the Iron Bell group and 11 ean known as the Morris prop- 
erty and made Eu. shipments of copper ore. The property is 
located 35 miles west of Safford and is developed by & shaft which has 
been sunk to a depth of 100 feet. 

Copper Mountain and Greenlee districts.—The flood at Clifton 

about the end of November, which seriously damaged the smelting 
works of that camp, also contributed to the restriction of the output. 
The Detroit Copper Mining Company of Arizona, located at Morenci, 
is remodeling its converting plant. A reverberatory furnace has 
been running steadily on slag and flue dust, which is mixed with 
crude oil, and the new enlarged concentrator has been in full opera- 
tion for several months. It has a capacity of 1,000 tons every 24 
hours. The mine is developed by shafts 250 and 275 feet deep, also 
by tunnels 500 and 4,000 feet long. On Chase Creek the Depee mill 
operated on a small tonnage of gold ore produced from the Katydid 
and other claims. The Clifton King was another producer of quite 
an important quantity of gold ore containing good values, which was 
up d to the smelters. 
_ The Arizona Copper Company, at Clifton, in the Greenlee district, 
is the most important Dro ducer in the county. The milling plant 
pele ag a new jig which brought the capacity of the plant 
originally built for 1,000 tons up to 1,450 tons. The 300-ton leach- 
ing plant for oxide ores and the smelter were kept in operation during 
almost the entire year, except during November, when a disastrous 
flood damaged the smelting works. The company has introduced 
electrical traction in the mines. 

The New England and Clifton Copper Company shipped during 
the latter part of the year an average of about 40 tons of copper ore 
per day, said to average better than 10 per cent copper, to the Shan- 
non smelter. The ore is hauled by wagon about 2} miles to an ore 
bin and then loaded on tramway cars, which are hauled to a connec- 
tion with the Arizona Copper Compan railroad. | 

The Shannon Copper Company took advantage of the high price 
of copper and better supply of iron sulphide ore from other camps 
to handle its low-grade ores, of which it treated an immense tonnage. 
The Standard Copper Company develops its property by shaft 121 
feet deep and tunnel 1,045 feet long. The other properties pro- 
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ducing in the district are Stevens Copper Company, Standard Consoli- 
dated Copper Company, and Clifton Copper Mines (Limited). The 
New York and Arizona Gold and Copper Company has been organ- 
ized to develop a group of 25 claims Eun as the Buzzards Shadow 
and Lillian group. Some of the claims have been worked years ago 
by an arastra. The property is to be developed by tunnels which 
will cut the ore bodies at & good depth. | 

Lone Star district.—The Gila Valley Copper Company has carried 
on development work for several years and a concentrating mill of 
60 tons’ daily capacity was erected during the year. Its mine is 
developed by six hala. This property formerly belonged to the 
Federal Mining Company. 

Mayflower district.—A few tons of ore were shipped from the Tip- 
ton, Philip, and Frank Morris claims assaying about 25 per cent in 
copper. Fhe property is undeveloped. 

Stanley Butte distmct.—The Ocean group claims produced a few 
tons of ore taken from the surface for a test. The property is under 
bond and it will probably be a producer during 1907. The Tri-Bul- 
lion Smelting and Development Company made several shipments 
of selected ore carrying lead, copper, gold, and silver. 


MARICOPA COUNTY. 


The railroad under construction by the Santa Fe Railway Com- 
panv from Wickenburg to Bengal in California is completed to 
Parker on the Colorado River, in Yuma County. The transpor- 
tation facilities have afforded many mining companies the chance of 

utting in more extensive equipment. The mining regions reached 
by the new line of railway are nearly all in Yuma County but have 
not become regular producers of ore. 

Agua Fria district.—The Relief Gold Mining Company has devel- 
oped its property to a depth of 500 feet. Numerous faults and 
breaks have [on encountered in the upper levels. Sufficient gold- 
bearing ore Is taken out, averaging $5 per ton, to keep the mill run- 
ning one shift per day. The mine is being developed and it is expected 
with a deeper shaft that more water will be encountered for use in 
the mill. The lack of water has been the great drawback to the 
continuous operation of the plant. 


MOHAVE COUNTY. 


Of much importance to the mining industry of the county was the 
installation of an electrical power plant at Kingman by the interests 
controlling the Gold Road Mining and Explorations Company. The 
plant is constructed mainly to supply its mines and milling plant at 
Gold Roads, 24 miles southwest of Ingman, with electrical power. 
Another electrical plant is contemplated at Needles, Cal., to furnish 
mines at Vivian in this county with power, and as well to pump 
water from the Colorado River for milling purposes. One producer— 
gas power plant—is reported to be working successfully in the Wal- 
lapai district. New concentration mills have been constructed on the 
De la Fontaine and Star Spangled Banner mines at Stockton Hill, 
and also on the Golden Gem mine, the property of the Golden Star | 
Mining Company 14 miles north of Stockton Hill; and near by the 
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Cerbat Mountain Mining Company is preparing for the erection of a 
plant. Through the operations of 27 producers, an increase of 6 
reporting over the preceding year, the output of the county amounted 
to 64,832 short tons of ore, having a total value of $850,841. The 
gold produced amounted to 31,010.02 ounces, valued at $641,034; 
silver to 145,179 ounces, valued at $97,270; copper to 315,992 
pounds, valued at $60,986; and lead to 904,399 pounds, valued at 
$51,551. Comparing these figures with those for 1905, the ore 
increased 12,120 short tons in quantity and $253,316 in value in 1906. 
i brief description of properties and their location by districts 
ollows: 

Bentley district. —The Grand Gulch Mining Company shipped about 
12 cars of ore, some of which was taken from the old dumps. Devel- 
opment work was carried on by a 400-foot shaft. It will be possible 
to operate the property as long as the price of copper is high, a con- 
dition necessitated by the long haul of 65 miles to the railway station 
at Moapa, Nev. 

Buck Mountain district. —The Garnette claim made an important 
shipment of gold and silver ore to the smelter at Needles, Cal. 

Cedar Va district.—The Yucca Mining Company did mostly 
development work and only operated the cyanide mill for a short 
time. The mill is equipped with 10 stamps and concentrators. The 
shaft on the property is 350 feet deep. 

Gold Basin district.—The Minnesota and Arizona Gold Mining Com- 
pany operated until May. A 10-stamp mill treated the ore by amalga- 
mation and cyanide processes. The mine is developed by a shaft 100 
feet deep, and by 2 tunnels 900 and 1,100 feet, respectively. A long 
tunnel is contemplated to tap the veins in the El Dorado claim at a 
depth of 600 feet on the incline. Other properties operating and 
DECOR are the Gold Belt, Never Got Left, and Jim Blaine mining 
claims. 

Indian Secret district.—The Mohave Gold and Silver Company 
shipped to the smelter a small quantity of sorted ore taken from the 
Grant, Cornopia, and Good Luck claims carrying $20 in gold and 300 
ounces of silver per ton. The total development work will aggregate 
2,115 feet in shafts and 1,100 feet of drifts. There are from 200 to 500 
tons of ore on the dumps, at each of the three claims being developed. 
This ore is ready for the amalgamation mill of about 50 tons du 
capacity which will be built sometime during 1907. 

San Francisco district.—The Gold Road Mining and Explorations 
Company, operating the Gold Roads mine and cyanide mill of 160 
tons daily capacity, had a very prosperous year, and continues to be 
the principal producer of gold in the county. "The vertical shaft has 
reached a depth of 700 feet. On the 600-foot level the main ore 
shoot has been opened up for a length of 750 feet nnd 1s 10 feet wide 
for nearly the whole distance. The company is bettering its present 
power facilities by the installation of a big electric plant at Kingman. 

The German-American Mining Company, owning a group of claims 
near Vivian, has been & producer of gold and silver for our years. 
Its property is developed to a considerable extent. The 10-stamp 
mill, with a 30-ton cyanide plant attached, was in operation a part 
of the year. Insufficient water was the cause of the decreased pro- 
duction. There is a possibility that sufficient water to supply the 
whole district will be furnished from the Colorado River by an inde- 
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pendent company, and with this prospect the German-American 
Company is getting its property into shape for a permanent produc- 
tion. 

The Arizona Pyramid and Boulevard Mining Company, equipped 
with a 20-stamp mill, treating ore by amalgamation, concentration, 
and cyanide, operated part of the year. The mine is developed by 
oe shaft 400 feet deep, and the ores exfracted carry gold and 
silver. 

West of theGold Road camp, the Pasadena Mining Company has been 
developing in a small way, and its neighbor, the Hilty mine, equipped 
with a steam hoist and 10-stamp all has been idle on account of 
scarcity of water. The Victor and Virgin mine and mill are being 
supplied with water from a pipe line, which is being laid from the 
Colorado River. 

Wallapar district.—The Altata mine, which is developed by a 
300-foot shaft and a tunnel 350 feet long, produced several hundred 
tons of ore, which carried copper, gold, and silver. This ore was 
encountered while cutting a station on the 130-foot level; and it 
continued downward about 60 feet. At the 200-foot level, the ore 
was cut into again. 

The St. Louis Consolidated group of mines has been worked for the 
last two years, and shipped during 1906 a large tonnage of silver-lead 
ore to the Needles smelter. From the Ramrod dump several hundred 
tons of tailings that were treated by cyanide yielded some gold bullion. 
The Cerbat Mountain Mining Company, developing the Vanderbilt 
group, shipped some ore to the smelter. The mine is Opened by & 
250 foot incline shaft and by a tunnel 280 feet long. The cyanide 
mill of 30 tons daily capacity will be finished in 1907. "The Keystone 
mine is developed by a shaft 265 feet deep and equipped with a 
5-stamp amalgamation mill. The ore produced during the year was 
shipped to the smelter and yielded mainly silver, with some copper 
and gold. The Spread Eagle group, near Mineral Park, was developed 
and produced some ore, which netted the company for its lead, gold, 
and silver about $2,000. "The depth attained in the mine is over 
100 feet. The Lucky Boy group shipped several carloads of ore to 
the smelter. The contents were mainly gold and silver; the mine is 
developed by a shaft 500 feet deep. A plant is to be put in to handle 
low-grade ore, which has been encountered on the 200-foot level. 
The property has produced many thousand dollars’ worth of rich 
silver and gold ore, the silver predominating and averaging as high as 
$400 per ton. The rich ore near the surface has all been stoped out 
and shipped to the smelters. The Midnight claim was a producer of 
some ore taken out in development work, which was shipped to the 
smelter. An incline shaft has been sunk to a depth of 200 feet in a 
mass of vein matter in which there are many small streaks of good 
ore that is of a shipping grade. 

The Arizona-Mexican Mining and Smelting Company owns several 
roperties in this district and also operated the smelter at Needles. 
ts Champion and Star Spangled Banner properties were large 

producers of lead, gold, and silver. On the Banner mine there is a 
35-ton concentration mill equipped with jigs and tables which was 
kept in operation during the larger part of the year. The mine is 
developed by a tunnel 1,600 feet long, in which there is a winze 
135 feet deep. 
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The Minnesota-Connor mine, owned by the Philadelphia and 
Arizona Mining and Milling Company, re-treated at its mill a lot of 
old tailings and shipped some crude ore to the smelter, which yielded 
values in gold and silver. The property has been under bond for the 
last three years to other parties, and the dump and surface workings 
have been made to produce all the values obtained during that time. 
The mill, of 150 tons daily capacity, is equipped with roller crushers, 
jigs, Wilfley tables, and vanners. The shaft on the Minnesota claim 

as been sunk to a depth of 530 feet, and drifts have been run off on 
the vein at each hundred feet where big ore bodies were opened up. 
Since the. property was located, about twenty-five years ago, it has 
produced several hundred thousand dollars. | 

The Chloride Gold Mining Company made several shipments of 
ore to the smelters, carrying lead, gold, and silver. The main shaft 
has reached a depth of 335 feet on the vein, and drifts have been 
run off on the 200-foot level into the Samoan and Fourth of July 
ground, a distance of 230 feet. On this level a tunnel has reached 
the shaft and passes into the mountain several hundred feet beyond 
the vein. The Samoan vein has an average width of about 4 feet, 
with pay ore in streaks from 1} to 3 feet wide. A good wagon road 
connects the mine with the railroad, but thus far the ore has been 
packed on burros. 

The C. O. D. Mining Company produced from the Little Chief 
claim at Stockton Hill and shipped to the smelter some ore taken 
out in development of the Popy Other properties po we in 
the district were the Distaff and the La Cruz claims. The Stockton 
Hill Mining Company operates the De la Fontaine and Cupel mines, 
the former being opened to a depth of 400 feet. A new concentrat- 
ing mill, producing a lead and zinc product, is about ready to go into 
commission, and as soon as teams have been obtained the work of 
hauling ore from the mine to the mill will be commenced. The 
shaft at the mine is being timbered and put in shape to handle ore 
through the tunnel level. At least a thousand tons are on the 
dump and will be sent to the mill. 


PIMA COUNTY. 


The production of the county for 1906 came from 9 districts, in 
which 16 properties produced. Twelve of these were deep mines 
and 4 were placers. e total ore output amounted to 64,883 short 
tons, e at $1,278,101, which, with the placer yield, amounted 
to $1,283,954. This total continues to give the county fifth rank 
among the counties of Arizona in value of its metal production. 
The gold produced amounted to 977.18 ounces, valued at $20,200; 
silver, to 87,204 ounces, valued at $58,427; copper, to 6,230,778 
pounds, valued at $1,202,540, and lead, to 48,888 pounds, valued at 
$2,787. A comparison of these figures with those of the precedin 
year shows that the ore tonnage increased 27,697 tons and the tota 
value of the output, including the placer production, increased 
$305,690. The gold increased 148.18 ounces and $3,063 in value; 
silver, 37,841 ounces and $28,612 in value; copper, 276,008 pounds 
and $273,596 in value, while the lead do d 1,500 pounds and 
Increased in value $419. 

This county contains many richly mineralized mining districts, 
which have, for more than two hundred years, produced large quan- 


166 MINERAL RESOURCES. 


tities of gold and silver. In early days, with silver high in value, 
large fortunes were taken from remote districts in the western and 
southern portions of the county before the great Tombstone and 
Bisbee districts in Cochise County were touched. After being so 
prominent in production in the earlier days, the declining price of 
silver rendered unprofitable the working of mines for that metal, and 
until the last few years but little real development work has been 
carried on. Gold has never been a prominent factor in the mineral 
output, and not until the demand for copper became so great were 
mining operations conducted in an extensive manner. The Southern 
Pacific transcontinental line crosses Pima County, and the southern 
branch extends south through Santa Cruz County to the Mexican 
border. From the main line the Arizona Southern Railroad branches 
off at Red Rock and connects with the Silver Bell mining district. 
Another branch line to be completed, known as the Twin Buttes 
O will bring Pima and Papago districts into connection with 
cson. 

Amole district.—This district lies about 10 miles northwest of 
Tucson, and is locally known as the Tucson district. Its ores are of 
low grade, and contain copper, gold, silver, and lead. Considerable 
deselopment work continues to be carried on by a number of mining 
companies. 

Ajo district.—This district lies near the western border of the county, 
and many of its mining properties are often mentioned as being 
in the Mover and Growler districts. It is distant about 50 miles 
from Gila Bend, on the main line of the Southern Pacific. The 
propo known as the Ajo mine was famous for its rich ores of copper 
an 


silver more than half a century ago. The remoteness of the camp * 


has greatly hindered development work. 

Arwaca district.—This district is one of the very old ones in Arizona 
and claims the earliest mining operations, which were productive of a 
large output of silver. It includes the Gija Mountains and a part of 
the San Luis range, and is distant in a southerly direction by wagon 
road about 65 miles from Tucson. The Twin Butte Railroad extends 
to within about 20 miles. Gold and silver ores are produced and 
deposits of tungsten ore are reported. 

Bai uiri district.—The southern end of the Bavoquiviri range is 
included within the district bearing the same name. It is distant by 
wagon road about 60 miles from Tucson and is likely to be connected 
with a railroad to the foot of the range should a survey prove it 
possible. The ores in the district carry gold and silver. 

Cababi district.—The Cababi and Comababi ranges are included 
within the Cababi district, 75 miles west of Tucson by wagon road. 
Much work was done in the eighties upon several properties within 
this district and high-grade silver ore was extracted: Several com- 
panies are now opening up copper properties in this vicinity, and 
many of the mining claims are patented. 

Empire district.—This district lies southeast of Tucson and centers 
about the Empire Mountains, a short spur of the Santa Rita range. 
The shipping point is Pantano, a distance of about 10 miles. e 
principal mines of the district produce silver, lead, and copper ore. 

Greaterville district.—This district has its chief product in placer 
gold. It lies about 50 miles south of Tucson, and its nearest railroad 
point is Sonoyta, a station on the Southern Pacific branch, and about 
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10 miles distant. The production reported by a dealer in placer gold 
and two operators amounted to 136.64 ounces. A lack of water in 
the district has been a drawback to large operations. The Santa 
Rita Water and Mining Company did no work except to keep its 
several miles of ditches and pipe lines in repair. 

Quaijotoa district.—The district lies west of the Cababi district and is 
70 iles almost directly west of Tucson. As a silver producer it 
achieved great prominence about twenty years ago and is noted for 
its dry placer tera worked by Indians and Mexicans and pro- 
ducing each year a small amount of gold, which is coarse but mostly 
embedded in a cement very difficult to handle. Within the district 
there are copper deposits of some promise. The Imperial Gold 
Mining Company owns most of the productive placer ground. 

Silver Bell district—Located about 35 miles northwest of Tucson 
in the Silver Bell mountains, this district has the distinction of having 
in operation the largest copper-producing mine in Pima County. It 
is reached by a wagon road from Tucson or by rail connecting with 
the Arizona Southern Railroad at Red Rock. Copper ores carryin 
gold and silver predominate and are of a smelting character. 
arge number of claims in the district are patented. Du the past 
two years there has been great activity in development and produc- 
tion by the Imperial Copper Company, its output being about 100 
tons per day of ore carrying 6 per cent copper and 14 ounces silver. 
The owners of this property have completed another organization 
known as the Southern Arizona Smelting Company, having in con- 
struction at Sasco, 12 miles from the mines in the Santa Cruz valley 
on the Arizona Southern Railroad, a 300-ton copper matting and 
converting plant. These two companies are allied to those owning 
the Tombstone, Congress, and Poland properties, the latter two 
being located in Yavapai County. At the Imperial mines develo 
ment work has been pushed ahead rapidly and the Mammoth shaft, 
now 660 feet deep, is being sunk still deeper. Developments in a 
winze 700 feet from the shaft show a large bode of sulphide ore at a 
still greater depth than the shaft. Advantage was taken of the 
increased price of copper to ship lower grade ore than formerly. A 
concentrating mill of 300-tons daily capacity will be erected at the 
mine, as an abundant supply of water has been developed in it. The 
nominal capacity of the smelter is 300 tons of average ore per day, 
but it will, it is said, handle more than this amount of the free smelting 
Imperial ore. Space in the smelter building is provided for the addi- 
tion of another furnace for custom business. The Oxide Copper 
Company operated the Copper Prince group of 30 claims, which lie 
boni of the Imperial mine. The shaft is 500 feet deep and a good 
grade of copper ore carrying gold was shipped during the year. 

Helvetia district.—The north end of the Santa Rita Range is 
included within this district, and is reached from Tucson by wagon 
road, a distance of 30 miles. "The district has the promise of a rail- 
road, which will probably skirt the eastern slope of the Catalina 
Range and intersect the Southern Pacific Railroad at Tucson. The 
ores contain copper, lead, silver, and gold. 

The Helvetia Copper Company carried on development work in its 

roperty by tunnels and shafts, and is equipped with a 150-ton copper 

ace. An important ore body was encountered on the 800-foot 
level in the Isle Royal shaft. The workings are said to be the deepest 
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of any in the county. The copper matte produced at the furnace is 
hauled to Vails station on the Southern Pacific Railroad, a distance 
: of 14 miles. | 

The Lincoln Consolidated Mining Company, operating the Garcia 

oup of 13 claims, has been developed by 6 shafts 50 to 120 feet in 
depth. The property pou some ore during the year which is 
to be shipped 12 miles by wagon to the Twin Buttes Railroad. The 
Tip Top Copper Company shipped considerable copper ore and con- 
tinued to develop its property, which has a total of 4,800 feet of 
crosscuts and tunnels. e company is working a large force of 
men and has started to make daily shipments to El Paso. Other 

roperties developing are the Copper Alec and the Cuprite group, 
oth of which made shipments of ore. 

Pima district.—The San Xavier region and Olive Camp are 
embraced within this district, which is located 18 miles southwest of 
Tucson. The line of the Twin Buttes Railroad extends into this 
district, its terminus being at the property of the Twin Buttes Min- 
ing and Smelting Company. The ores contain copper principally, 
and in addition silver and lead. The South San aer Copper 
Company commenced shipping ore the latter part of the year. 

The Mineral Hill Consolidated Copper Company shipped ore dur- 
ing part of 1906. The Mineral Hill Copper and Gold Company owns 
the Hughes, Costello, and Esperanza groupe, and shipped 3,500 tons 
of copper ore carrying silver and gold. The Senator Morgan mine 
operated by the Twin Buttes Mining and Smelting Company is devel- 
oped by two vertical shafts, one 155 feet, the other 135 feet, with 
levels, crosscuts, winzes, and drifts. The ore carries principally 
copper with silver values. Important shipments were also made by 
the Paymaster Mining Company. 

The Calumet and Arizona Conipany has three diamond drills in 
operation in the district on groups of mines recently bonded. The 
result of their work has not been made public. 


PINAL COUNTY. 


The deep mines reporting production for 1906 numbered 9, a 
decrease of one deep mine as compared with 1905. Placer gold was 
reported from one property. The total ore output amounted to 
2,552 short tons, valued at $42,810, in which value the small placer 
production is included. The gold produced amounted to 642.60 
ounces, valued at $13,284; silver, 2,917 ounces, valued at $1,954, and 
copper, 142,859 pounds, valued at $27,572. A comparison of the 
figures of 1906 with those of 1905 shows that the ore decreased 9,413 
tons in quantity and $93,116 in value. This decrease is largely 
accounted for by the transfer of figures for the 1906 production of the 
Saddle Mountain Mining Company from Pinal to Gila County, where 
the largest part of its production originates. No lead was reported. 
The county should have a larger production as soon as the gold and 
silver properties of the Saddle Mountain Company are operated, and 
& railroad is completed to the Pioneer district, where the Lake Supe- 
rior and Arizona Mining Company's properties are located. The 
Mineral Creek district also promises production. The placer produc- 
tion will also increase-the total to some extent. 

Casa Grande district.—The Desert Queen Mining Company has 
found difficulty in operating its property, an old and important mine, 
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with the present equipment of a 2-stamp plate-amalgamation mill, 
followed by cyanide treatment for the tailings. The mining is by shal- 
low shafts and open cuts. 

The Bonanza Reef mines have been taken over by the Arizona 
Mercantile Transportation and Smelting Company. The propert 
has a 700-foot vertical shaft and a tunnel 216 feet long. Å is well 
developed above the 500-foot level. There is also a 20-stamp mill 
with cyanide plant having a capacity of 50 tons of ore per day. 
Other equipment consists of a silver-lead smelter and a 50-ton copper 
. furnace. Only test lots of ore were treated during the year. 

Mineral Creek district.—The Big Lead Mining and Smelting Com- 
pany started its mill at Ray early in December and has been operating 
steadily since that time. Concentrates turned out at this plant are 
high grade, carrying about 35 per cent copper with considerable gold 
and silver. This product is being held at the property. 

Pioneer district—The Lake Superior an ene Mining and 
Smelting Company operated the Golden Eagle group in a small 
way, shipping a few carloads of copper ore which carried some gold 
and silver. The property is opened by an incline shaft 612 feet 
deep and by tunnels 3,328 feet long. There are two veins under 
development occurring at contact between quartzite and limestone. 
The ores are mainly siliceous oxides and carbonates, associated with 
iron and manganese. From the Eureka property in this district 
there were shipped several carloads of high-grade copper ore. A 
depth of 158 feet has been reached, and a crosscut is said to reveal an 
ore shoot 7 feet wide, with a 2-foot streak of 7 per cent copper ore. 
The American Copper Company is operating the Coughlan Mine. 
The development work consists of a 140-foot tunnel, which is con- 
nected with a shaft. A trial shipment was made during the year. 
Good ore has been found in the old shaft of the Queen ing Com- 
pany’s property, which adjoins the Golden Eagle group. This shaft 
was put down to develop the property for silver, and has recently 
been reopened to the 300 and 400 foot levels. On the latter level 
high-grade carbonate ore is reported to occur. 

Riverside district.—The old Bryan mine, which is included in the 
Riverside group, shipped several carloads of copper sulphide ore, and 
development work of several hundred feet was performed on the 
property. The ore is said to average 5 feet in width, and assays 12 
per cent of copper and 28 per cent of iron. The Gold Coin Mining 
Company, operating a group of the same name, milled 25 tons of ore, 
from which was recovered about $800 in gold. This property is 
located north of Troy and 7 miles from the railroad. The Troy- 
Manhattan Copper Company, owning the Manhattan mine, shipped 
some ore containing copper during the year. The prepay is devel- 
oped by a vertical shaft 146 feet in depth, by an incline shaft 400 
feet deep, and by 2,000 feet of drifts and tunnels. 

Old Hat district—The Mandina, Guadeloupa, and Colonel Bill 
pm) near the Southern Bell mine, in this district, produced a 

ttle ore. There is on the properties & 3-stamp mill, which is 
ee with 2 Wilfley tables. 

Sa Mountain district—The property of the Saddle Mountain 
Mining Company is located across the Gila River from its copper 
mines and smelter, in Gila County, and comprises fifteen claims of 
gold and silver deposits on Saddle Mountain, in Pinal County. The 
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claims are developed by some 4,000 feet of underground work, and 
are said to be in condition to produce 30 or more tons per day of ore 
carrying about 15 ounces in silver and $2.50 in gold per ton. The 
company has done no great amount of work on the claims for the 
last two years, owing to almost continuous high water in the river, 
but has paid special attention to its copper properties in Gila County. 
A bridge and tramroad are contemplated to connect the gold and 
silver properties with the smelter, so that the ore can be used in con- 
nection with the copper smelting. 


SANTA CRUZ COUNTY. 


The activity of the Mowry Mines Company in the completion of a 
lead smelter of 100 tons daily capacity and the reopening of a number 
of old mines in 1905, made the mining prospects of this county look 
very bright for the future. Dunne 1906 a consolidation was effected 
whereby the Santa Cruz Mining &nd Smelting e ier took over the 
Mowry lead mines in the Patagonia district and the Alto copper 
mines in the Santa Rita range. Both properties have been working 
at great disadvantage because of the cost of $5 per ton for fuel, result- 
ing from a wagon haul of 14 miles to the Southern Pacific Railroad. 
It is announced that a smelting plant of 750 tons capacity will be 
built by the company on the Santa Cruz River and that & railroad 
will connect mines and smelter. | 

There were five producers reporting production for the year 1906. 
The total ore output &mounted to 122,049 short tons, valued at 
.$127,946. The gold produced amounted to 18.68 ounces, valued at 
$386; silver, 62,459 ounces, valued at $41,848; copper, 10,382 
pounds, valued at $2,004; and lead, 1,468,556 pounds, valued at 
$83,708. Comparison of the figures for 1906 with those for 1905 
shows the ore tonnage to have increased 120,541 short tons in quan- 
tity and $63,938 in value. 

Aztec district.—This district, bounded by the Tyndall district on 
the west and the Wrightson district on the north, is reached by a 
wagon road from Patagonia, a distance of about 5 miles. The Ivan- 
hoe Mining ee pd owns a number of claims in the district con- 
taining silver and copper ores. 

Harshaw district.—This district lies on the east side of the Pata- 
gonia range. An excellent wagon road follows the line of division 
between this and the Patagonia district and gives access to all prop- 
erties at a distance of from 3 to 25 miles. It is probable that a line 
of railroad will shortly put this district in direct railroad connection 
with the Southern Pacific branch line, the junction point being the 
town of Patagonia. The camps of Harshaw, Mowry, Duquesne, 
Washington, and Lochiel are within the boundaries of the Harshaw 
district. The most important mining corporation operating is the 
Santa Cruz Mining and Smelting Company, which was recently 
organized and took over the Mowry mines and smelter. The plant 
consists of a concentrator and a lead smelter. Another important 
organization is the Patagonia Mining Company, owning the Hard- 
shell and Flux group of claims. The character of the ore is silver- 
lead, carrying some gold. It is reported that about 50,000 tons of 
ore have been shipped from these properties in the past. Only devel- 
opment work was done in 1906. The World’s Fair group produced 
ore during the year, as it has done during the last sixteen years. 
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The greatest depth opened on the property is 600 feet. Its location. 
is about 13 miles south of Patagonia. The ore contains silver, lead, 
copper, and gold. 

Oro Blanco district.—The district embraces the whole of the moun- 
tain range bearing the same name, as well as a part of the Tumaca- 
rori Range. The Mexican border line forms the southern line of this 
the largest mining district in the county. Nogales, 40 miles east, is 
the nearest railroad point, but by reason of more favorable grades 
the bulk of the hauling is to Tucson, 70 miles to the north. The ex- 
tension of the Twin Buttes Railroad and the building of the pro- 
jected north and south road to the Gulf of California will bring the 
most distant parts of this district within not more than 10 or 15 
miles from a railroad. - | 

Patagonia, district.—The west side of the Patagonia Range is in- 
cluded within this mining district, and & number of mines are being 
operated.: Access is had both by Patagonia and from Nogales, 
many of the camps being reached more directly from the latter point, 
distant from 10 to 20 miles. The district is bordered on the east by 
the Harshaw district, which was mentioned in & former report as 
part of the Patagonia district. There are a number of mining 
claims situated within its boundaries that are, according to a new 
division of the districts, located on the Harshaw side of the range. 

The Four Metals Mining Company, with properties located on the 
east side of the pe pum Mountains, made a small shipment of ore 
carrying copper, gold, and silver. The company is prospecting the 
Gross group, from which the shipment was made. The National 
Consolidated Mining Company, with property located about 12 
miles in & northerly direction from Nogales on the west side of the 
Patagonia Mountains, is developi wee Ero of claims. The 
ore shipped during the yet carried lead, copper, gold, and silver. 

Wrightson district.—The Happy Jack Mining Company, operating 
the Mountain View claims, made an important strike during the 
year and shipped ore rich in lead, with copper, gold, and silver. The 
property has a vertical shaft 200 feet deep and a tunnel 950 feet long. 


YAVAPAI COUNTY. 


This county continues to hold third place in the aggregate value 
of its mineral production, which amounted in 1906 to $9,894,458, of 
which $1,256,623 was in gold and 708,439 ounces, valued at $474,654 
were in silver. This was reported by 39 deep-mine producers and 
buyers of placer gold in 7 localities. The tonnage amounted to 
396,788 short tons, of which there were treated at gold and silver 
mills 3,456 short tons. From this were extracted $323,848 in gold, 
and 10,824 ounces of silver, valued at $7,252. From 97,758 short 
tons of ore there resulted 7,688 short tons of concentrates, containing, 

besides other values, gold, $260,807, and silver, 69,492 ounces, vab 
ued at $46,559.64. Crude ore shipped to smelters amounted to 
295,574 short tons, containing in old $654,199, and in silver, 628,004 
ounces, valued at $420,762.68. "The placer yicld was $17,769 in gold, 
and 119 ounces of silver, worth $80. Of the 65 milling plants in the 
county, 18 were in operation, and of the 6 smelting dnt 2 were in 
commission. The aggregate daily capacity of the reduction plants 
in Yavapai County is estimated to be over 6,500 tons, about equally 
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divided between mills and smelters. In 1906 only 1,087 tons, count- 
ing three hundred and sixty-five days in the year, were handled daily, 
and of that quantity about two-thirds were treated in smelters. The 
United Verde Copper smelter, at Jerome, has a larger capacity than 
any other plant in this county, but the Arizona Smelting Company’s 
ae at Humboldt, with its new additions, will almost equal it. The 
leopatra Copper Company, near Jerome, recently completed a 50-ton 
copper matting plant. The matte product will either be bessemerized 
at the Verde works or shipped out of the Territory. REA the millin 
lants operations are generally wet concentration, usually precede 
^l amalgamation, and in & few instances followed by cyanidation. 
e placer mines in the southern part of the county, &t Rich Hill 
and in other localities, produced less than in 1905. e table follow- 
ing shows that the copper and lead output increased as well as the 
tonnage of ore mined. ` 


Production of gold, silver, and associated metals in Yavapai County, Ariz., in 1905 and 1906 


Increase (+) or de- 
1905. 1906. 
Motal. PULVER A 
Quantity. Value. |, Quantity.: Value. Quantity. Value. 

Gold............. fine ounces.. 67.293 | $1,391.070 | 60, 789.11 | $1, 256, 623 |— 6,503.89 |— $134, 447 
Silver.................. do.... 786, 707 475, 171 708, 439 474, 054 i= 78, 268 |— 517 
Copper.............. pounds. .| 34,279, 734 5,347,638 | 42,080,740 | 8,121,583 .-- 7,801, 006 |+ 2, 773, 945 
Que Eva eG paci a. Bid do.... 697, 806 , 82,797 729, 787 41,508 + 31,981 |+ 8, 801 

PANG a do.... 149, 000 8-200 etter wet edem SER — 140,000 |— 8, 260 
A A | 7,254,936 |............ 9, 894, 458 |............ 4- 2,639, 522 


The production of ores in Yavapai County, Ariz., increased from 
364,697 short tons, valued at $19.83 per ton, in 1905, to 396,788 
short tons, valued at $24.89 per ton, in 1906, a gain of 32,091 tons 
and of $5.06 in value per ton. 

The origin of the precious metals, by different kinds of ore, is given 
in the following table: 


Source of gold and silver in Yavapai County, Ariz., in 1905 and 1906, in fine ounces. 


S MEME 3 


d- 


Copper e ore. CODPer- zinc Total. 


Siliceous - 
Metal. Year. | Placers. | ore. ore. ! lead ore. | an 
AA A PA AS AAA A —— — 
Gold 1905 | 1,287.00 | 21,650.00 | 40,884.00 | 2,755.00 !.......... 717.00 67, 293. 00 
id aa i ae ts 1906 859.54 | 15,355.00 | 39,326.75 | 5,247.82 1..................]| 60.789. 11 
Silver 1905 156.00 | 37,189.00 | 707,898.00 | 34,780.00 | 6,684.00 |........ 786, 707. 00 
MARNE 1906 119.00 | 24,316.00 | 654, 108.00 | 29,896.00 |..........|........| 708, 439. 00 


The producing properties, located by districts, are briefly described 
in the following paragraphs: 

Agua Fra The Carrol Gold and Copper Company, oper- 
ating the Carlton group, took out a number of tons of ore during 
development work. There are four claims in the group, covering 
several large and well defined veins, carrying values in gold, silver, 
and copper. An incline shaft has been sunk to a depth of 240 feet 
about 20 feet below water level and is reported to have passed 
through ore bodies of considerable extent. The flow was too strong 
to handle with buckets and sinking was temporarily stopped. 

Big Bug district.—The Arizona Blue Bell Copper Company, oper- 
ating the Blue Bell mine, was transferred during the year to the 
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Arizona Exploration Company. This company is composed princi- 
pally of stockholders of the Arizona Smelting Company, owners of 
the smelting plant at Humboldt. The Blue Bell mine is situated 
about 4 miles south of Mayer, and is connected with the Bradshaw 
Mountain Railroad by an aerial tramway at a station, north of Cedar 
Canyon, a short distance south of Mayer. All machinery at the 
mine is run by electricity, furnished by a transmission line 10 miles 
in length, running from the smelting works to the plant at the mine. 
The mine is developed by a shaft 300 feet deep, and the ore shipped 
during the year carried mainly copper with gold and silver. The 
George A. Treadwell Mining Company, with headquarters at Mayer, 
operated the Boggs, Hackberry, and Iron Queen groups, all producers 
during the year. 

The Ideal Mining and Development Company operated the Glad- 
stone and McCabe mines at McCabe, having a 1,000-foot incline 
shaft on the Gladstone and a vertical shaft 900 feet deep on the 
McCabe mine. These properties were large producers of ore, carry- 
ing copper, silver, and gold, which was shipped to the smelter at 
Humboldt. 

The American Copper and Gold Company renewed operations on 
the Iron King mine and produced a considerable ren of ore 
containing mainly copper, with some silver and gold, which was 
shipped to the Humboldt smelter. The property embraces 20 pat- 
ented claims at the town of Blanchard near Humboldt. The mines 
are opened by 5 shafts, ranging in depth from 200 to 500 feet, and 
by 3,000 feet of laterals exposing large bodies of copper-bearing iron 
sulphides, siliceous copper ores, and dry silica ores. Work was dis- 
continued about one year ago. The concentrating mill located on 
the property was not operated. 

The dea Mines Company resumed operations jn sinking a double 
compartment shaft, which is now 659 feet deep, and will be continued 
to the 1,000-foot station. The ore shipped during the year carried 
gold and silver values. 

The Poland Mining Company, with property at the head of Big Bu 
Creek and situated about 14 miles southeast of Prescott, was operate 
the entire year and employed about 120 men in mining and milling. 
The mine is opened by a tunnel, which is 8,071 feet long and has cut 
several veins. The mill is equipped with 20 stamps, amalgamation 
plates, and concentrating tables. The greatest value of the ore is in 
lead, with important amounts of gold and silver. 

The Lelan mine, which is developed by a shaft 500 feet deep and sev- 
eral drifts aggregating 1,500 feet, 1s equipped with a 10-stamp mill for 
amalgamation and concentration. Development work was carried on 
in the mine, although the mill was run only about 40 days from lack 
of water. A new pumping plant and increased mill capacity are 
planned. The values in the ore are mainly gold and silver. Other 
producers are the Triangle Mining Company and the Red Rock 
mining claims. 

The Redman Mining, Milling and Smelting Company, with proper- 
ties located about 2 miles west of the Humboldt smelter, has been 
developing the property with good results. The vein is the inner of 3 
n veins w ich follow & porphyry dike 135 feet in width, and has 

een opened by a shaft 75 feet in depth, showing a pay streak about 24 
feet in thickness said to sample $24.65 in copper and gold. 
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The Storm Cloud group of claims is traversed by the same network 
of veins as that tapped by the Senator tunnel. The group covers 2 
parallel veins, about 100 feet apart, one of which has a large quantity 
of surface iron croppings. A body of ore, over 3} feet in thickness and 
reported to carry values high in copper with some gold and silver, was 
recently uncovered in this latter vein. l 

Eight patented claims, constituting the Crook group of the Nassau 
Mining Company, cover 3 parallel ledges, known as the Crook, Premium, 
and Evergreen veins. The Crook has a record of producing $250,000, 
and follows a granite and porphyry contact. Development work is 
carried on in a crosscut tunnel, 1,500 feet long, which taps the vein at a 
depth of 300 feet at its face. 

lack Canyon district.—This district embraces an area 20 miles long 
and 15 miles wide adjoining Big Bug district on the south and Peck 
district on the east. The Richinbar Mines Company, operating the 
Golden Oak and Compromise claims, had the misfortune in April to 
lose by fire its power house, which is being rebuilt and will be com- 
pleted in the spring of next year. The Golden Oak property has over 
3,000 feet of development work, and has been prospected to a depth of 
500 feet. It is said this development work has blocked out a large 
body of ore averaging $15 per ton in gold and silver. A 10-stamp 
mill, equipped for amalgamation, concentration, and cyaniding, is run 
by electricity generated by water power from the Agua Fria River. 

The Parker group, which is equipped with an amalgamation and 
concentration mill of from 15 to 25 tons daily capacity, treated a num- 
ber of tons of ore carrying gold and silver. It is found that the tailings 
carry a large percentage of the values and a small cyanide plant will 
be added to the mill. 

Black Hills district.—The Black Mountain le Company has 
is its property by several shafts, the deepest of which is 140 feet. 

e ore shipped to the smelter during the year carried mainly copper. 
After the installation of a new hoist and mill the property is expected 
‘to become a regular producer. 

The Yaeger Canyon Copper Company operates the Queen Bee mine. 
The ore, which carries mainly copper, is treated in a 50-ton concen- 
trating plant, and is equipped with rollers and Wilfley & Bartlett 
tables. The mine is developed to a depth of 800 feet. 

Black Rock district—The Oro Grande Mines Company operated on 
low-grade ores its 10-stamp mill, equipped for amalgamation only. 
The plant was in operation only part of the year. The deepest shaft 
on the property is 340 feet. 

Copper Basin district—lImportant operations were carried on by 
the Comer] Mining Company, known as the Copper Basin group. 
Copper ore was shipped to the Arizona Smelting Company. The 
Logan claim was another producer of the district. 

Eureka district.—The nearest railroad station to the Eureka district 
is Hillside, on the Santa Fe branch. It is believed that a railroad will 
be built into the district during the coming year. The Hillside claim 
is developed by drifts on 2 levels with short crosscuts to each. The 
work will aggregate about 11,000 linear feet. A 5-stamp concentrat- 
ing mill was kept in operation part of the year, and a number of tons 
of rich concentrates carrying gold and silver were shipped to the 
smelter. The American Mines and Exploration Company and the 
Giroux syndicate have been installing machinery on several proper- 
ties acquired, but nothing is known of the result of operations for the 
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vear. The Neiman property was a producer of a little ore. A shaft 
has been sunk 50 feet with a drift 80 feet long. 

Hassayampa district. —The Mount Union Consolidated Mining 
Company's property has been developed by over 5,000 feet of under- 
ground work, which includes a shaft 622 feet in depth, with levels at 
every 100 feet. The holdings comprise 19 claims. The mill is 
oppor with two 5-foot Huntington and 6 concentrating tables. 
lead concentrates carrying gold and silver were shipped to the 
smelter. The Dunkirk group of 10 claims has passed into the posses- 
sion of the Mount Tritle Copper Company. The Dunkirk mine has a 
record of producing rich gold and silver ore. Development work con- 
sists of tunnels 160 feet and 300 feet in length and a shaft 50 feet 
deep. The Commerical Mining Company is operating the property 
known as the Senator group, which 1s being developed by a tunnel 
to tap a series of 5 parallel veins traversing Senator Mountain. This 
tunnel has been driven over 3,000 feet, tapping the veins of the 
Cashier and Ten Spot mines at depths ranging from 500 to 700 feet. 

The Climax Mining Company has development work consisting of 5 
tunnels. A 10-stamp mill, equipped with amalgamation and concen- 
trating tables, was operated on a small quantity of ore taken out 
in development work during the year and produced some gold and 
silver. The Independence group of claims was equipped with a mill 
and cyanide plant during the year. The tunnel is 300 feet long, with 
a winze 70 feet in depth. A small amount of ore was treated in the 
mill before the close of the year. 

Martinez district.—The CS Consolidated Mines Company 
(Limited) is developed by 5 incline shafts from 2,050 to 4,000 feet 
deep, with an aggregate of 15 miles of drifts, etc. The mining plant 
comprises 12 hoisting engines, ranging in size from 10 to 200 horse- 
pa The milling plant comprises the original 40-stamp mill (Mill 

vo. 1) and an almost new 40-stamp mill (Mill No. 2). The cyanide 

plant consists of a roasting furnace and seven 90-ton leaching tanks, 
also three 200-ton leaching tanks for treating the coarsest sands, 
which require roasting. The company has the distinction of having 
the deepest shaft in the Territory. 

Peck district. —The De Soto Mining Company develops its prop- 
erty by a tunnel which is 2,700 feet in length. Its ore was shipped 
to Humboldt and there concentrated, and the concentrates were 
smelted at the plant of the Arizona Smelting Company, an allied 
corporation. The ore contains mainly copper, with low values in 
gold and silver. The Hora B. group produced a small shipment. of 
silver ore during development work, which is carried on by vertical 
shaft 280 feet deep, with a tunnel 500 feet long. Ore from the Golden 
Bell and Thiesing group of claims was treated in a 2-stamp mill on 
the property. The ore of the Golden Bell contains mainly gold, 
while the Thiesing contains lead, gold, and silver. At the Lincoln 
mine several thousand tons of ore were treated, and concentrates 
were shipped that carry good values in gold. 

Squaw Creek district.—The White Horse Mining Company recently 
purchased the Fuller group of claims and has continued development 
work. The shaft on the property is 127 feet in depth and will tap 
the vein at a depth of 188 feet. The pay streak in the tunnel 1s 
reported to be 5 feet in width. The mill was operated for testing 
purposes a short time during the year. 
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Tiger district.—There was more activity in the mines in this district 
this year than ever before. Crown King, the terminus of the Brad- 
shaw Mountain Railway, is the distributing point for at least twenty 
different mining companies. 

The Tiger Gold Company successfully operated its 20-stamp mill 
equipped for amalgamation and concentration, and turned out con- 
siderable bullion and concentrates. The mine is opened by eight 
tunnels from 200 to 1,700 feet in length and by & double compart- 
ment shaft 300 feet deep. 

The litigation carried on against the Crown King Mining Company 
by stockholders was terminated during the year. Before this litiga- 
tion the Crown King produced in all over $1,500,000, some of the ore 
being of very high grade. During 1903 the present company 
equipped the property with a new concentration plant to treat the 
tailing dump, Eu to contain 60,000 tons, with values in gold, silver, 
copper, and zinc. After considerable experimental work there was 
produced a copper-iron concentrate reported to assay, gold, 1.02 
ounces per ton; silver, 10 ounces per ton; copper, 2.9 per cent, and 
& zinc product assaying, zinc, 28 per cent; gold, 0.96 ounce; silver, 
9 ounces, and copper, 3.5 per cent. 

The Gazelle and Castle Rock Mining companies are both installing 
steam hoists on shafts that are stated to have exposed a good grade 
of gold ore. These two companies are located about 1 mile below 
Harrington. 

Turkey Creek district.—The Hidden Treasure mill at Cordes oper- 
ated on ore from the Golden Fleece claim located near Turkey. 

Walker district.—The Saint Anthony Mining and Milling Company 
is developed by a shaft 150 feet deep, with drifts aggregating 300 feet. 
The ore shipped during the year carried silver and gold. This prop- 
erty is within a short distance of the Lynx Creek mouth of the Poland 
tunnel. Some ore was treated at the Pine Mountain mill during the 
year from the Pine Mountain claim. 

Weaver district—The Rincon Mines Company operate the Wel- 
come mine, which is developed by an incline shaft 1,056 feet deep. 
The mill on the property was kept in operation the greater part of 
the year and produced concentrates carrying lead, gold, and silver. 
Work was renewed on the Octave mine for six months, but there was 
no production. The work consisted of unwatering the mine and 
sinking the main shaft from 1,650 to 2,000 feet. It was found advis- 
able to discontinue work preparatory to installing a heavier sinking 
plant, which will be capable of operating to & depth of 3,000 feet. 

Verde district.—' The fire zone in the United Verde Copper Com- 
pany's mine has been worked successfully on the 300-foot level, and 
the management is now engaged in opening a stope on the 400-foot 
level. During the year many improvements have been made, chief 
among which are the installing of a large air compressor, the doubling 
of the capacity of the smelter, and the building of an additional fur- 
nace. Improvements have been outlined that will cost over a mil- 
lion dollars. These include the running of a 7,000-foot tunnel into 
the mine, which will tap the vein at a depth of 1,000 feet, which is 
100 feet deeper than the present workings; also the probable removal 
of the smelter to the mouth of the new tunnel when it is completed. 


It is eee that it will take two and a half years to complete the 
tunnel. 
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The Pittsburg Jerome Company has its shaft down 400 feet. As 
depth was obtained more or less copper stain and some pay rock was 
encountered at a number of points. The company reports having 
passed through 12 feet of pay sulphide ore. 


YUMA COUNTY. 


The completion of the Arizona and California Railway, a branch 
of the Santa Fe, in the northern part of the county, running from 
Wickenburg, in Maricopa County, to Parker, on the Colorado River, 
in Yuma County, is the principal event of interest for the year. 
Reports of production were received from ee and producers 
of placer gold in four localities. The total ore output in 1906 was 
61,775 short tons, valued at $299,060, reported by six deep mines in 
four districts. This is a decrease of 874 short tons and of $6,694 in 
value as compared with 1905. The gold produced amounted to 
14,282.92 ounces, valued at $295,254; silver, 9,553 ounces, valued at 
$6,101; copper, 19,881 pounds, valued at $3,837; and lead, 140,900 
pounds, valued at $8,031. The gold increased 388.92 ounces and 
$8,039 in value; silver decreased 2,180 ounces and $686 in value; 
copper increased 19,531 pounds and $83,782 in value, and lead 
decreased 119,230 pounds and $4,195 in value. 

Castle Dome district. —The Castle Dome mines, operated by the 
Dome Exploration Company, is 50 miles northeast of Yuma and 20 
miles from the Colorado River. The main shaft is 250 feet deep, 
and there are about 160 feet of crosscuts and 375 feet of drifts. The 
ore shipped carries mainly lead, with some silver. The La Colorado 
property also produced some lead ore. 

‘Usworth district.—The Socorro Gold Company, which was a gold 
producer in 1906, has carried on exploratory work for the last two 
years. The ores became of lower grade at 600 feet in depth. The 
property is equipped with a 20-stamp amalgamation and cyanide 
mill. 


The Harquahala Mining Company, operating the old Bonanza and 
Golden Eagle properties, commenced development work and over- 
hauled the old 40-stamp mill and cyanide plant. At the close of the 
vear material for a 5,000-foot aerial tramway was delivered at the 
property to connect the Golden Eagle shaft with the mill. The com- 
pany secures its water supply from near Harrisburg, about 8 miles 
distant, pumping it to the top of the mountain through a 4-inch pipe 
line connected with a large storage reservoir, from which it runs to 
the mine by gravity. The Emerald claim made one shipment of 
copper ore carrying gold. 

ofa district.—The principal producing property of this district is 
that of the King of Arizona Mining Company. It is reported that 
the 1,000-foot shaft and crosscuts expose a wide body of pay ore. A 
roll mill of 200 tons daily capacity and a cyanide equipment are kept 
In constant operation, producing gold and silver bullion. One hun- 
dred and twenty-five men are emploved. 

Plomosa district.—From the Iron Queen and Copper Prince claims 
some copper ore carrying silver was shipped. The same producers 


took out a small amount of placer gold from claims in the same 
district. 
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CALIFORNIA. 
By CHARLES G. YALE. 


PRODUCTION. 


California produced in 1906, according to returns from the mines, 
906,182.36 fine ounces of gold, valued at $18,732,452, a decrease 
from 1905 of $166,093. In silver the production was 1,220,641 fine 
ounces, equivalent to $817,830, an increase for the year of $167,821. 
The most marked increase was in the copper, the gain in which for 
1906 was over 12,000,000 pounds in quantity and $2,939,388 in value 
as compared with the output of 1905. The lead shows a slight fall- 
ing off, and zinc appears for the first time in the statistical tables of 
California. The comparative table of output for the last two years 
is as follows: 


Production of gold, silver, and associated metals in California in 1905 and 1906. 


1905. 1906. Inerease(+-) Decrease (—). 

Quantity. Value. Quantity. | Value. | Quantity. | Value. 
[oe ee eae Ne | uU DEC EE ED II IRE M ee eg al 
Gold........... fine ounces..' 914,217.14 $18,898,545 | 906,182.36 $18,732,452 | — 8,034.78 — $166,003 
Silver.. enone onnan. do....| 1,076,174 650,009 | 1,220,641 817,830 | + 144,467 + 167,821 
Copper............ pounds...) 16,607,544 | 2,604,816 | 28,726,448 5,514,204 | 12,025,004 | 2,039, 388 
Pi MAD OM DE do.... 447,723 21,043 338,718 | 19,307 | — 10,005 | — — 1,736 
LIDO e sioe cpu Ede OO T c 200, 000 : 12,900 | + — 206,000 | + 12,566 
"Total... ets e 221145413. is 25, 126,350 1.............. | +2, 951,946 

i zi 


The distribution of the ne of these metals in 1906, by counties, 
is shown in the following table: 


Production of gold, silver, and associated metals in California in 1906, by counties. 


Gold. Silver. Copper. 
County. — a. m ee ee NEUF HEC C ME S ED ME CCNECPEEN DE EE 
' Quantity. Value. Quantity. Value. Quantity. | Value. 
' Fine ounces. Fine ounces. Pounds. 
ATRAROOE, sac 109,345. 69 | $2,200,376 21,700 ` $14,479 8,048 $1,669 
Butte. .......cee eee eeee 145,985.14 | 3,016,747 16,100 - A II 
Cala vi 9a 79,530. 82 | 1,644,234 110,507 | 74,090 5, 082, 320 980, 888 
DeILNOTTO aa 257. Q 5,945 nr E EE EEN OEEO 
Kldorado............... 20, 855. 71 431,746 4,015 : 2 UN Se Lo ede. ON 
ESOO terae 410. 85 8, 493 124 83 440, 000 84,920 
Humboldt.............. 2,330. 27 48,295 355 LIN AAN SS eek wie Petre E 
IV fe A ees 940. 84 19, 449 19,937 13,358 | 4,145 ' 800 
KEIN Go ees wb se Dess 38,905. 01 806,117 103, 288 AA A A 
Lassen and Los Angeles: 4,766. 20 98, 526 1,934 A A ume ngs Caw ee 
Madera... 1,083. 11 22, 390 1908 OS cose edite Puis ce pet Rd 
MUrtposi.s buenas 17,724. 31 366, 394 5,040 A wet S 
Mendocino............. .92 IU roses. A oder biu bua babar autores 
Monterey............... 30. 23 625 4 O Qua a dass 
A ae ERE. 16,384. 52 338, 6198 19, 628 A ausis ek AA 
Na A 128,101.07 | 2,658, 420 36,147 24:210). A ech a ard ed dat pated 
Orange and Placer..... 27,162. 1] 573,006 49,753 33, 354 200, 000 38, 600 
PROMS os e542 oo 11,004. 80 20, 350 1,575 A A eeu 
Riverside... essor cec. 214. 40 4, 432 360 24]. ozsdussuebst los S rod AN 
Sacramento............ 41,121.94 986, 6524 5,433 0,040. hune is 
Sun Bernardino........ 17,164. 90 354, 830 90, 390 33, 165 514,031 99,207 
San Diego and San Luis | 
ODISPOL caco 840.75 17,380 955 GAL ovr ose diez Vaud Dinter Dun, 
Santa Barbara......... 12. 09 250 j D ean nee Quee Mea dan bre 
A: cios suae ur 39,626. 09 819,144 648, 482 434, 483 22,477,304 | 4,338,121 
ior MINCE E 19, 803. 08 409, 366 3,739 2/018 SA IA Parsi ES 
Siskivou and Stanislaus 35, 717. 20 138,340 8,102 0r EN ote esie wes Macer air mea us 
TANGY AA tendis 27,130. 78 500,843 4,405 S001: APN De gales 
AAA OTS Lots AA AA A aie lean quu ke oS 
Tuolumne and Ventura. 50,294.28 | 1,039,675 12,651 S Ai AA AA 
TI eee eerie anes 61,524.19 | 1,271,818 4,870 3:200 AC ence rode 


ae | ee | ee ae 


e A 906,182. 36 | 18,732, 452 1,220, 641 817,830 28, 720, 448 | 5,544,205 


GOLD AND SILVER. 179 


Production of gold, silver, and associated metals in California in 1906, by counties—Con. 


| Lead. Zinc. G d 
County. SSS] e Be eae tod 
Quantity. | Value. 3 
| Pounds. | Pounds 

RINAGOR sou oi O O Peer eee trees eer eee $2, 276, 624 
A O LAN oU EAE Ded E TONO A erence 3, 027, 600 
CO PT A EN APA IR EE 2, 699, 221 
INL ONUPID cuz od discite sacas d aceto x Dt oe | veri du ud ah eaten ore tete UU e aad 5.979 
A E (e ARAN ce uen A A A AAA IS 434, 436 
O A E Ge bog rn a eae oad Sen eve “or nera anie ree IA EIA Sy ace ba 93, 496 
Iwipionldto A tees Bact cs Det tela inten DL seg eae AAA A ean Dn! 48, 533 
TSC has Pa E Ge Ruste LEE cO E ARE M. | 208,018 | $11,857 ion ose eet cera ees 45. 404 
Rer o:xe 2i: ee v b dC cC UE ra A no de icu ei usc d nu LL Red a CE 935, 620 
Liss m and Los Angeles deduc sud wih E Rake tran) luct dedu ccc tcc Sad dE EXT 90, N22 
M Drill n e ccu E A REGENS NUES: D HERMAN 22, SUS 
MCG SA S peur ei A E ML rta Ner n MEUM A CUP SEEN 369, 771 
MUA LOO A ear el Bane bar IA A IO raced sited Eta Yeo 19 
Monterey A A A ¡AA A A 628 
O A A A IN | A IA TL E, 351, 849 
DO aia uota es ee eal eee es esas ree ern A E Lesa eed ob ws 2, 682, 639 
Orange and Placer..........0.0..2-0cceeeeeeee i 100, 000 | 5, 700 206,000 , $12, 566 664, 106 
o cal A AROS a e 230, 405 
Rüsersebdec.olionesccllzeresvewrNdu sumo wy Manis MEHR: DONNA EA MENS 4, 673 
SUCTUS eee depu e eus vcra debui MUS DAR) | TI oC IN AET 900. 264 
ugs m | 30, 700 | L 400-1 d sect pads Roe eode 480, 552 
Sap Diego and San Luis Obispo.............. E, A A E EE 18, 021 
Sa Sa A IS A ERES SENE US 252 
n ONE ELA rec E ES lor its tu ua Toco sa DILE 5, 501, 748 
Ur PP Pea MP AA tare cest nena ee mug tete E seats Ae O 411, 884 
S Sad and Stanislaus...................---]...2- cece eee NOE lp e vk a eas rasa 743, 769 
o ce chee es iG A AA A AOS a O arta tea oar 503, 834 

ETE Da A A A A AMS. EA A A E aude aed j 
dU MMOL HAMM MM POE NE ME posu MA AERE 1,048, 151 
DO oe pected Seca kj emat | Macnee seco desino | MEME 1,275,081 
E E A A 338,718, 19,307 307 | 206,000 | 12,566 | 25,126,300 


The total tonnage of ore for the year is 2,556,053, which is 140,550 
tons less than in 1905, although there was an increase in tonnage and 
value of concentrates, as the following table shows: 


Tonnage and value of ore, concentrates, and old tailings in California in 1906, by 
counties, in short tons. 


AN Increase Concentrates: u ME tallings tn Pont 
County. sold or | C ETT | | a 

treated. SEES 1008: Quantity. Value. pais Value. 
A A - AA AAA A | si 
O AA nai n ee 579, 599 — 70,094 11,281 | $850, 214 "PIRE as cU PD NM 
Pe lo aran woe A AA cH SOT REM 
CALETA Leve su be owe bee EE 583,207 | + 35,235 10, 039 | 473.205 qoos srl de 
Del Norte. coccion 1,000 + 1,000 a) PA Pa AA E E E ES 
AO eo Cae week banca es 31,818 — 4,800 1,205 | 50,565 ect | OA 
PEDO elit Kd iA 4,555 | — 7.970 ............ ee eee edd arama Ea 
no Ret Pe e | 3.401 | — 5,506 10 RA sce re eros epu eed 
Fees E ee | 146,076 | — 106, 700 | 1 | BOF O IPS 
Lass n and Los Angeles........ 17,69 es cS A | MoSu4dueeU A ous D NM 
LE e cov rebut chou dose reae 6,490 | + 1,110 47 105 eck eae cen a ee 
Mariposa......-esseee nnns nnne 64,511 | — 23,805 519 NO BIG Le ernie nal ee teta 
Monterey and Modoc........... 13| + A PE We esta EE 
MOO on ee dd heels ea 28, 500 + 5,155 100 184,875 650 $4, 600 
NP VAG is Eoetaidamwencisuagu 216, 002 — 48,604 4,912 a 150. Noone waters dc E ee uat 
Orange and Placer............. 2,832 — 1,107 430 sing Rn 
PEIMaS ce ooo fs are aie hast DE 21,040: -= A A elie wee sneak ease neue 
Riverside 124; — Vado? NETT A ac dS 
San Bernardino................ | E A Y NECI RE 
Se OO MERERI 1110); — 8,540 |............ | wid eel nd E fs ected wear at ets 
Ds ads ee ME 327,482 | +113, 446 152 EI prep re Cacatee aes 
CD ach tne ite eae i $15,515. - 57,167) 67 11.865 1,500, 2,715 
Siskivou and Stanislaus........ 37.201 | — 1,425 340 , A NERO tot chance 
LPs NRBEM RU 9,261 | — 31.207 300 LOO O MP 
E METRO MPO oe koe auc : — JUS LL o e PS A AA 
Tum e s. esu esce doe reni 278,618 | — 25,013 7,820 S47 AA ees 
UTLEUTRE ee Danie one be ette ores 110: + ¡A A ee a meta et pss aede 
A UR ee ms ud , 1,152 A A A A ee R E 
Total al caterer sa) | 2,556,053 | —140, 550 37,333 | 2,310,576 | 2,150 7,435 
Increase (+) or decrease d Pss S vuU cubre ME e +8,914 | +526, 600 —8,512 | —74, 283 
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In the subdivision of tonnage into classes, the siliceous ores and 
lead ores show a reduction in quantity, but both copper and zinc ores 
increased. The average value of the 2,235,912 tons of siliceous ore 
treated was $5.05 per ton, which is $0.01 lower than in 1905, and the 
quantity was smaller. The following table shows these facts in detail: 


Tonnage of cre sold or treated in California in 1906, by counties, in short tons. 


| Siliceous Copper Lead | Zinc- | 


| 
County ores. ores. | ores. lead ores.| Total ore. 
| | 

PSLE Ta CO1 EEE E ds | 579, 590 '.......... ER MEN. | 579, 509 
ion "TCR NN os e | EE 682 
A MN HD" P 2E so 2E C MES aM 583, 207 
Del Nor ner MNA RNIMMN 1,000 aaan Se ee ea eases 1, 000 
Eldòrado: o oco ob adela de i KIE S eborcoc uei eU. [mete 31,818 
TGR - ecoute evo cau V E IN LO LEUR 555 E000 AAA cx Esas | ; 
DNV Oe. ues eee E E A Se A aS 1, 980 40 LIS) i 3, 401 
O1 ens Sot ot T NEL oss NE een ton DINE | — 146,076 
Lassen and Los Angeles....................... E A A AREA 17, 692 
CAE A tend ost oop ete | US PIE Nee ee we M NER 6, 490 
MEPFIPOSA eoru coe aa | DE DIL tooo sole decks olGee Opes 64, 511 
Monterey. cari edwin tp eos oles Sie awe | A deans, Goats ese Et 13 
Mono oS E cune e PPS ads 28. 0UU oos vba eeu SUA eek 28, 591) 
Nevada cda o T NE | INE MM ee EAM: 276, 602 
Orange and Placer.......... i ciere Sees E 18, 585 4,000 '.......... 250 | 22, 835 
PIUIDSRS. cesso O AA 21,040 1.5 e mese | VA Sri 21,040 
Riverside- dieere ILLA Eus hee eee ak e Das ! pu TERRE sd dU. a 124 
San Bernardino...................Tuuulllueeuu.u. 33, 830 3, 141 | 300 ua 37, 271 
San Dicko aos o es SR aue LEID 1 eee asl itera toate abe hee NOE 1,110 
Bhüsli c be eM hee Si Pn ea E l 65,094 | 262,388 |..........:.......... 327, 
Sle brine co aM and cee OA o Y ooo testa s Mi seen 75, 545 
Siskiyou and Stanislaus. .......0....0..0....... | 37,201 | REPE TOTIS | "m 37, 261 
Qin NEN HEP T DOOR E NON tr IS 9, 261 
iri MORENO MED eee nent O: | L0 RN ARTO: PES 
A A O EN EE ds ` U8 OIR A oso rape oe 278, 618 
IS E E ay AA T E tease a IE A 110 
a A A heey ees 1:152 A ages ee eee ne iaa 1,152 

A O eee Sas, i 2,235,915 318,210 1, 681 250 2, 556, 056 
Increase (+) or decrease (—)................... —232,156 +91, 575 — 219 +250 — 140, 550 
Average value per ton in gold and silver......... $5.05 | $2. 59 $7.03 $84. 40 AE 

i 


Returns were received from 3,016 mines in California in 1906, of 
which 1,017 were producers. Of the latter, 383 were deep mines, the 
larger proportion, 357, being gold producers. The copper mines 
come next in number. Of placers, 634 report a product, including 
hydraulic, drift, dredge, and surface placer properties. Siskiyou 
County has the largest number of productive mines, 185, and has 
the largest number of both quartz and placer mines. The unpro- 
ductive mines, numbering 1,999, are in process of development or 
being held by annual assessment work. The following table shows 
details by county: 
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Number of mines in California classified by chief product in 1906, by counties. 


' 
| i 
TS : o 
Gold placer mines. Deep mines. & s 
Non- | ca 
County. produo- e | | e o 
ing | 2 to m EA 
mines.! 3 | S g SIE '"* y E bo 
1 £ 6 5 = a me) e ag -=g 
Spi ee |S gg a ele. le 
| A EE 3 o oe fe E E Sj] 
| leo A A Y E © | L UC N E E 
| | | og ro | 
AA s eds eae , Apr app A ed Se AA CET Day A 
ATAU ee O 70 4 ....' 4 6 14 11 nci eta dots i 12 26 
PAS E acd 105! 5 15) 12 24 56 TE gee IA (6 7 63 
Culaveras. oc... elec ee eee wees 140 2; 2 4 6 14 AA A A 48 
Do OPUS tias Aas 8 deso 3 9 It de celi met ee 1 10 
Elilorado..............- ee 105 | 1 " 8; 21 30 x) pm A PES av. lb Gl 
l ARES a ti eee IR IO ee AA 4 4 8 br (ER ene a 9 | 13 
Humboldt... I Mj W CE Dr ee ib Hn ^03 
I m her Qu DU SU MD VENCER ARAS cc T 6 3| 1 D is | 16 | 16 
Bion nee soe ee S AL Il | eae eae 8 oe wee 1 1 xu A ER 35 36 
Lassen and Los Angeles.... E dee cca AA pi dii e A , 3 3 
A A A O SI hs uum A E ACH LE eee MCA 5 
TE ure DARIN NE Doe ique ters ER ee re 4, 25 
Mendocino and Modoe...... TEN d © 1 pul scl A | 1 
MONTEREY A O | AAA A 1 1 ¿NN rS io Lunas 2 3 
Mierdas Stee 48 ...... ¡IO 1 1 | oras a, 6 | 7 
Notis une O 120 re 8 9 24 Vd ad 32 56 
DOTA ¿as A A AOS O censeo | ame ahaa ds 1 l | 1 
OE a ad a sy ah 116 20 24 | 23 67 10 |. | y A 11 78 
PHIDUN S us acetic A re 150 16 .... 1] 45 12 D. vest Tot cate eee 6 78 
Riverside. oo... eee ec ec ees A OSEE E ere A 4 4 
San Bernardino............. (o A pc 115.3 1 15 15 
Santa Barbara and San i | | | | 
AN yee ee Be E eel aay gta 4 6 
Sar. Luis Obispo............ CRA eee ease 1 b uos Feet Acer BLA 1 
Sacramento... ............06- "E NEM 3 3 2 | ene ¡AR AA Beene’) AE 8 
MA ado M 147 2 1 6 9| 17 |...) 4 ...[...-] 201; 30 
Bre A deut $1 3i mí a7 4| 410554.—.— 10! 59 
Sg de &nd Stanislaus.... 135 | 100| 2 6 36 . 144 41 rre eee eee 4l; 185 
O PRECES E RN HP m m 
Tei Voto dra ecc ere aves | 103, 44 2 727) 67 | ¡O ee iss Quat 16 83 
TOIT. os Duke taedia eat | Ü. axis2lbees [av ese Xue ESCAS | EORR awe l 1 
Trolumne............L..... | 93 1 2 1 4 euh PRA ...4 30 34 
VOBTUF sus Cale A O A ESPER EETA aes | Me ois Ur HR 1 1 
Is ee MT et ey 30 | 5] 2 lese iu 16 23 | ee E REN 5 28 
Total................. | 1,999 | 246 | 24 | 104 2 GM | 35 | 7.0 4 | 1 | 383 : 1,017 
| ] 


The source of gold product by kinds of ore is shown in the follow- 
ing table. 


Source of gold product of California by kinds of ore in 1906, by counties, in fine ounces. 


| Deep mines. 


: diens ops Grand 
County. Placers. Siliceous | Copper Lead T Total total. 
ores. ores. Ores. e rio 
ores. 

Amador............. 1,398.76 107,946.93 | ccoo loco. 107, 946. 93 | 109, 345. 69 
Butte. .....ll.l..ee.. 145,614. 41 RE al crates a ud ees axveaey eit hee 320.73 1 145,035. 14 
Calaveras............ 10,981.95 | 65,680. 52 PI PR 68,557, 87 79,539. 82 
Del Norte............ | 190. 84 OU ck a thtacaes | Veo EEA 00.75 287.59 
Eldorado............ 2 164. 90.5, 718 AAA ced rr ades | arat aci 18, 721. 75 20, S85. 71 
EIPSDO ecd aceite edt 55.78 c 359:01. [Lo Nas A inenedtediada 355. 07 410.85 
Humboldt........... 2:030: e A uso io osos de A A datu Oe oe cd 2, 336.27 
HO: cte dosis A | ROU SO ed oed | E = S 040. 81 040. 84 
KET peated uade oa 76.19 | 38,919.72 cece a oe ca cR extre cries 38, 919.72 38, 905. 91 
Lassen and Los An- | 

Oleg: I o eee HE los bie te ae elon 4 400:20- 12 cates ee A A 4,766.20 4,706.20 
Mileta soe A i rat i Gosi G AAA e ride AAA 1, 083. 11 1,083.11 
(rra f a VS d 2.42 | 17,721.89 1... a oss ss PEDEM Lap Men 17,721.89 17,721.31 
M.ndeeino........... E LA ig eee be bs CREE PERSE RN care bale Kes ail MAA . Y 
Monterey ...o.ooooo... 14.51 ¡e A PA A 15.72 30.23 
MODO: i e DEAD . 16:200. 1 A A od swiss bets 16. 360, 33 16, 384.52 
Nevada ooo 12,771.53 115,829.54 A AA ce teni 115,820.54 | 128,601.07 


Orange and Placer...) 22,732.04 . 4,595.29 387.00 lesse 48. 38 5, 030. 67 25,162.71 
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Source of gold product of California by kinds of ore in 1906, by counties, in fine ounces— 
Continued. 


Deep mines. 


. Grand 
County. Placers. . Biliceous Copper Lead | Zinc-lead [Total total. 
ores. Ores. Ores. ores. ° 
Plumas.............. 5, 785.55 5,309.25 oras | Ta E rie eae a2 5,309.25 11,094. 80 
Riverside............]..........s. 214.40 a TRUE CARO 214. 40 214.40 
Sacramento.......... 47,121.94 l............ DECREASE HONDA THEREOF USE 47,727.94 
San Bernardino......|]............ 17,029.89 135.01] A tee RAE 17,164.90 17,164.90 
Sun Diego and San 

Luis Obhispo....... 253. 48 DNI OL res Re der lb ot uta f orleans i 587.27 840.75 
Santa Barbara...... PA AAA COR AI A ACE 12.09 
Shasta...-........... 476.98 | 27,132.57 | 12,016.54 ..........].......... 39, 149.11 39, 626. 09 
BSierra..............e. 5,182:13 | - 145010739. eaoreui O etel e ace 14, 070. 35 19, 803. 08 
Siskiyou and Stanis- 

Iüd8. ecco x EX 17,123.64 | 18,593.56 Li rns tete ote Eee RR 18, 593.56 35,717.20 
TENIS door 20,011.72 1,119: 0025 A AAA AA 7,119.06 27,130.78 
E AA Kr ee | AAA MERO .97 .97 
Tuolumne........... 619.68 | 49,644.60 ]............ |... ees eres 49,614.60 50, 294.28 
Ventura and Yuba...| 00,672.79 831: 40. [este A eel alee CE Re 851.40 61,524.19 

Total.......... 356,810.37 | 533,867.37 | 15,406.90 49.34 48.38 | 549,371.09 | 906, 182. 36 


There were 27 counties in California reporting gold product from 
deep mines and 24 reporting output from placers of different kinds. 
The quartz gold amounted to $11,356,527 and that from the placers 
to $7,375,925. Of the deep-mine (or quartz) gold, $11,036,018 came 
from siliceous ores, but $318,489 was recovered in the treatment of 
copper ores, $1,020 from lead ores, and $1,000 from zinc ores. Cala- 
veras County had the largest tonnage of ores, amounting to 583,207 
tons, and Amador County produced the most concentrates, amount- 
ing to 11,281 tons, and yielding $850,214—this came from 577,599 
tons of ore. 

In the mother lode counties of Amador, Calaveras, Eldorado, 
Mariposa, and Tuolumne there were 131 producing deep mines and 
63 placers that reported in 1906. Three of these were copper mines, 
2 of which produced also gold and silver. There were produced in 
these 5 counties 1,537,761 short tons of ore, which yielded & total of 
$6,488,327, or an average of $4.22 per ton. The placers of these 
counties yielded $315,303, and the copper output was $957,984. 

The following table shows the increase or decrease of gold output 
in the different counties of the State for the year 1906: 


Increase and decrease in gold production in California in 1906, by counties. 


County. Increase. | Decrease. 

AIPING ree PET TT A AAA ARA AS 
AIDBROOR arrears eed star occa ae ict cere diese oet LE E MA Eh EE ma ad ie aad 159, 785 
Bitte i saei cse assem 4 Vad cea OE Et aw iue Se alow a D Lage oem p pure e $425,861 |............ 
Can COT odas A ataques M anuE Lr ME i 136, 251 
DG) oir PC ———— AETERNE 814 
AOL Ors rete Pare ceca Slee d (uc auis a dena eie eu Roe Quid iod quaii dengue STA A 46, 150 |............ 
FTOSNO i iw Sites vice waa ates SS gun enn hee E DAS ci qu eS Bay So 26, 968 
MADONNA Alaa a ae te hans a 1,929 

IVO Los A ES wes ones Ga a ARS E EA due at 72,052 
A O ce hd A T E S A A EA A 315, 253 
Lassen and Los Ale laica ds 56, 458 
O A O O RN cd e E 42.534 
MUTIDOSB M Maso cs buta tex Saca ecu i one aa Und as rn aum dus ae 66, 976 
BVOC TING SAO be ea bp de AN tea e si cantonal EE eL PU EE. 22 
MODOC a a o | La EE DA LE 26 
MOMO SS p D pe Eu eL P mere ens 748 
A deo meteVekol II cU eae E AI M cC PLCS ined a Qu d EE 26,740 |............ 
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Increase and decrease in gold production in California in 1906, by counties—Continued. 


County. Increase. Decrease. 

Orange and Placer... eco uos Ue Rd PRG a ie E bride wu RSS Ed 40,071 ............ 
Plumas A A DM REM engl A rre MEME | 40, 642 
(O A s e loas ade set bct: 1, 505 
UCT igs us emitte a So i e D Leu d t aca aol 336.000 ,............ 
o a S66 E Osi een os ahd woh dete s ta wor Cas A AA 79, 631 
WE EIE C BEUCASIODOD eT" A EE | 70, 832 
a II rut eens Or ee adi uan lated oc eran dd Ds hen Aca d ca lire aceon 450 
SH Curse uuu dendo c n Dp E d Me Sate Patek TM UE A ak hats 112,406 ............ 
o we Bea ig, Sr IS has pd Tr vr HR SPERM TE 102, 007 
AE EU A A onda tie ale 74, 146 
Pens iE TN 215, 192 
De i RM a Ris Sethe oa Ta th ede tran dg i cbs Wael ete Wed oe Chee eM ca ha AN Mo ne dd 3, 042 
TIUN es a e anene A anata ew Nita uate, Deas A tana PON a 259, 213 
e A A A O aon Rat 9m.392 ............ 

QUA AE eau ht rh ad lm kal E use Eee A ], 980, 220 2,146. 313 

Total qqiCTOBSe: eroe A DEDI A eurn Me ac e 166, 093 


| 


It is evident from this table that the quartz mining counties of 
the State generally did not produce as much gold in 1906 as in 1905, 
while those counties in which placer mining interests predominate 
show an increase in output. In 1905 the quartz gold (deep mines) 
amounted to $13,006,469 and in 1906 to $11,356,527, the reduction 
in output of gold from this source thus being $1,649,942. The placer 
gold in 1905 was $5,892,076 and in 1906 it was $7,375,925, an increase 
of $1,483,849 for the year. "This comparison of the increase of placer 
gold with the decrease of quartz gold shows that the decrease for the 
year in gold in California was $166,093, as compared with 1905. 

As to gold from placer mines, the total amount for the year was 

7,375,925. Of this gold the dredges produced $5,098,359; the 246 
hydraulic mines, $1,054,172; the 104 drift mines, $605,817, and the 
260 surface placers, $617,577. Doubtless some of this latter output 
should have been rightfully credited to the hydraulic mines, but the 
returns were taken from the replies as received by the Survey office 
in San Francisco. 

The importance of the dredging operations in California as affecting 
the annual gold output is shown in the following table: 


Output of gold from dredging operations in California, in 1905 and 1906, by counties. 


Increase 

County. 1905. 1906. (+) or de- 
creuse (—). 
Butte ie cds uma og A ta a RM DEM a aes $2,281, 888 | $2, 708, 782 | + $506,804 
CUP ECT e PITA E a er wens A be Tx 202.505 177,112 | — 25, 303 
Sacramento m EM PEE MM ERE M EET ERA 610,672 921,300 | + 310,628 
Šiki WOM Mw cce" ag ew ae A eae 7,111 20,000 | + IS, 5S9 
Mise IEEE CE 5,000 e conquest — 5,600 
BEI C CNET ERE RADIO m ese tea tate kee tod 188, 907 | 1.205.165 | +1, 016, 198 
QUI sof OPINOR RERO 3,276, 143 | 5,098,359 | +1,822, 216 


As is shown in the tables in this chapter, the drift mines of the State 
yielded $209,423 less and the surface placers $207,978 less in 1906 than 
in 1905, a total decrease of $417,401; but the hydraulic mines yielded 
$79,032 more than in 1905 and the dredges $1,822,218 more, so that 
the total increase from placers is $1,483,849, coming mainly from the 


dredge mining industry. 
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Of the total gold output of the State the deep mines yielded 64.3 
per cent. Of the total placer mining output of the State the dredges 
yielded 69.2 per cent; the hydraulic mines, 14.3 per cent; the surface 
placers, 8.3 per cent, and the drift mines, 8.2 per cent. This shows 
that dredge mining now far exceeds in yen hydraulic, drift, and sur- 
face placer mining combined. The hydraulic, drift, and surface 
placers combined yielded $2,277,566, as compared with the dredge 
yield of $5,098,359, so that the dredges produced $2,820,793 more gold 
than all the other kinds of placer mining combined. The dredges pro- 
duced 27.2 per cent of the total gold output of the State in 1906. 

Butte County was for the first time in 1906 the largest producer of 
gold in the State, the amount being $3,016,747. Nevada County, for 
many years the leader, produced $2,658,420 in gold. "Thus the stamps 
of Nevada County yielded to the dredge buckets of Butte County in 
supremacy of gold output for the year 1906. 

he largest gold output in quartz mining was from Nevada County, 
$2,394,409; the largest gold output in Dd mining was from Butte 
County, $2,768,782; the largest gold output from drift mining from 
Placer County, $201,076; the largest gold output from hydraulic 
mines from Trinity County, $361,102; and the largest gold output 
from surface placer was from Placer County, $130,222. 

The following table shows, by counties, the source of placer gold in 
California in 1906: 


Source of placer gold in California in 1906, by counties. 


| 
County. | Tlydraulic. Drift. | Dredging. | MOIS | Total. 

Anal oR IN La META eee c c NAE $16, 800 $25, 915 
Bütte ik eo ae ieee A lobia ani ce one See dee 37,220 = 102, 908 | $2, 768,782 | 101, 207 3,010, 117 
CHIBN CEAS 3 oo nie horus o id 21, 207 22, 144 177, 112 | 6, 554 227,017 
Der Nor... cuasi a O A AA A, E 800 3, 945 

Eldorado- 223-3324 a at ees ; 18,846 -............ , 587 44,7: 
A A A us iubente Sh exea | E UNIS 1,153 1,153 
Humboldt cold 24. boe trabas Hor 1 A AIN 892 48, 295 
ROT itu oe chin ees pt nar He p Pe RECTE PUT CEDE S 1, 575 1,575 
MATINGSA elec eee A A O eee erns 50 50 
Me@ngocing 3 (osos is o Sastre A AA 19 19 
Monterey and Mono.................... Sods | ortae A O 800 800 
Nevada... pet do ads i 117,724 135,182 ¡............ 11,105 264,011 
¡EE AA A ear AA 138,615 | 201,076 !............ 30, 222 469. 913 
gin mE 2,280 | "6,355 1.56 o ge e: 100, 963 119. 598 
Santa Barbara: 22 sc.) 2: A MA piis dedecus s epee eee quce 250 250 
San Diego and Sun Luis Obispo............. XENON. ater Sam daa oe aces ck 5, 240 5, 240 
Sacramento 2 td 48, 824 | 921, 300 16, 500 | 986, 624 
HOLA O pP RN EEN 2, 250 dO E E ag 7, 9, 860 
A each ak a tig che iraque ae use | 47.904 | 46,397 [............ 24, 205 ` "118, 506 
Siskiyou. a id 258, 981 14, 065 26, 000 54, 931 353. 977 
O ee eee ea 361, 102 000 a di 413. 679 
TUGIINING osa eens REC rama lues DES Ve RUE | 12,000 b INO opciones 250 : 13, 430 
op (MEETS HM RON SANG ooo. | 1,205,165 | 45,637; — 1.254.218 
Potable nr hens ee eue tete ! 1,054,172 | 605,817 | 5,098,359 ^ 617,577 | — 1.375,925 
Increase (+) or decrease (—)................ | +79, 032 |— 209, 423 pris o [on 978 | +1, 483, 849 


As to silver, the total output of the State for 1906 was, according 
to returns from producers, $817,830, which is $167,821 more than in 
1905. Of this silver $506,705 was derived from copper mining oper- 
ations; $252,151 from siliceous ores; $28,082 from placer mines; 
$10,792 from lead ores, and $20,100 from lead-zinc ores. The increase 
was derived from the copper and zinc ores and the placers. The 
total deep-mine silver is $789,748, and the placer silver $28,082. The 
counties of Del Norte, Fresno, Inyo, Madera, Mariposa, Monterey, 
Nevada, Plumas, San Bernardino, San Diego, Sierra, Trinity, Tulare, 
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and Tuolumne showed a combined decrease of $71,196 for the year, 
the largest deficit being in Inyo County. Those counties showing an 
increase of silver were Amador, Butte, Calaveras, El Dorado, Hum- 
boldt, Kern, Mono, Orange and Placer, Riverside, Sacramento, 
Shasta, Siskiyou and Stanislaus, Ventura and Yuba, the total increase 
being $339,017. The largest increase, $271,083, was in Shasta 
County, and was due to increased tonnage of copper ores worked 
during the year. 

The source of the silver product, by counties, is given in the follow- 
ing table. 


Source of silver product in California, by kinds of ore, in 1906, by counties, in fine ounces. 


Deep mines. 


County. Placers. | ai ME. : 
iliceous | Copper Lead : total. 
| ores. ores. | . Ores. Zinc. Total. 

Amador..............uuuses- 257 | 21,503 .......... | Dn rrr 21,503 21,760 
Büllé- lo ue ooi Oo ea les ! 16,063 | [CHR acces ea HUE OS 136 16. 199 
Cala veras AGRO Auten AR | 1,046; 12,342 | 97,209 pem ane 109,551 | 110,597 
Norte A O 33 E PA ENDORSE A 18 51 
Eldorado...................- | 306 3, 00-15 o6 sues Macc reese adn PRG MENDA 3, 70€ 4,015 
Fresno AA ha | 12 | 12 ose. ee o AO 112 124 
ütuboldti.. o e eser sU Cie A. VAM A APA 355 
DC AETA MACH AS (006,442 lann 13,495 1.......... 19, 937 19, 937 
Nros casaca E S 15-. 193.07] MAA es ec IA 193, 273 193, 288 
vun and Los Angeles.....|.......... ! R^ A A o tpe 1,934 ee 

20r CS A TOR iin eles A S| eese oo hee 758 7 
MOST DORA A 5,040 eee HARDER 5,040 5,040 
a OCIDOS diocese A A A e al segetes te 
MILOTOY PA 3 A seu tau qu l 4 
A ortho ids 4' 19,624 |.......... paren eee NE 19, 624 19, 628 
NON AIA Ser cues a Ee nus 2,110 34,037 ,.......... M cupa pie l'a 34, 037 36, 147 
Orange and Placer........... 3, 284 6,469 | 10,000 |.......... 30, 000 46, 469 49,753 
ROC M" 982 Sub hase gees oo weep el Si ne tees ate dre 503 1,575 
eric ME | S00 se oo d | SA HOM 360 360 
TEMEDUO ri HOS «qma IS A IR AMM 5, 433 
San Bernardino..............].......... | 38, 290 9, 494 2,019 5. eoe 50, 396 50, 396 

San Diego and San Luis 
a ONISDO, ocn teens 51 | A A reste buts 904 955 
Santa Barbara.............. A | MB estore A EN asd E ahi AM ae 3 
O A deena des 92! 8,817! 639,573 l.......... | NA 648,390 | 648, 482 
on or A HEB 829 |) 2,930 |.......... O eneke aai 2,930 3,759 
Siskivou and Stanislaus... .. I IO ieevetenn ee eels 4,532 8, 102 
Trinity. Pe een RINT wa nL ene 2,584 | SL SNP A Seeewcces ener 1,881 4, 465 
RUC Sou ores e eeu iverseialeee. exuere ausi Bye) (aise a m m erar e Mer imm a RA 
Tuolumne... eoan eooeeoanan0 121 | 12,530 | ES Herc SNAP, 12,530 — 12,651 
Ventura and Yuba.......... 4,160 | H0 [ooncnnonoojoronenenenfonenonano: 110 | 4,870 
TOCA MP 41,913 | 376,345 | 750,276 | 16,107 | 30,000 | 1.178, 728 | 1,220, 641 
Increase (+) or decrease (—).| +14, 546 ¡230,816 acid | — 37,370 | +30,000 | +129,921 | + 144, 407 
| i 


The copper mines of California yielded 28,726,448 pounds of that 
metal in 1906, valued at $5,544,204, an increase in quantity of 
12,028,904 pounds and in value of $2,939,389. The increase in 
value of copper in Shasta County was $2,648,506; in Calaveras 
$408,866; in San Bernardino, $91,001, and in Amador, $109; total 
increase in these counties, $3,148,482. Counties showing a decrease 
in output of copper were El Dorado, showing e, decrease of $24,960; 
Fresno, $139,720; Inyo, $22,851; Mariposa, $1,956; Orange and 
Placer, $18,691; Plumas, $166, and San Diego, $749; total, $209,093. 
The total increase for the year in value of copper was therefore 
$2,939,389. The expansion of operations in Shasta County isen- 
tirely responsible for this marked increase in copper product, but 
lack of space prevents any review of the conditions there. 

In lead there was a decrease in Inyo County of $9,186 in value for 
the year, and an increase of $5,700 in Orange and Placer counties, 


ie os 
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and of $1,750 in San Bernardino County. The total decrease was 
$1,736. 

For the first time zinc ore was produced in California, the metallic 
value of the output being $12,566. 

It is to be noted that, while the gold declined in value of output in 
California in the small sum of $166,093, and lead to the extent of 
$1,736, a total of $167,829, yet silver increased $167,821, copper 
$2,939,388, and zinc $12,566, a total of $3,119,775. This makes the 
value of the total output of California in these metals $25,126,359 
for the year 1906, which is an increase over 1905 (with platinum 
omitted in both years) of $2,951,946. For this increase in value 
copper was mainly responsible.  ' 


PRODUCTION BY INDIVIDUAL COUNTIES. 
. AMADOR COUNTY. 


Amador, which is one of the Mother Lode counties, shows & reduc- 
tion in total output in 1906 of $158,035. "The falling off in gold out- 
put was $159,785, but there was a small increase in silver and cop- 
per. The production of gold, silver, and copper in the county in 
1905 was as follows: Gold, $2,420,161; silver, $12,938; copper, 
$1,560; total, $2,434,659; in 1906 it was gold, $2,260,376; silver, 
$14,579; copper, $1,669; total, $2,276,624. 

In this county was the largest tonnage of siliceous ores in the 
State—579,599 tons—which is, however, more than 70,000 tons less 
than in 1905. Twelve deep mines report product, and some of these 
are worked at great depth. The vertical shaft of the Kennedy is 
3,100 feet deep; the Argonaut shaft is 2,700 feet on the incline; 
and the shafts of the Central and South Eureka mines are 2,500 feet 
on the incline. The milling capacity of the county is 420 stamps. 
The principal producing mines are the Bunker Hill and Keystone 
Mining companies.at Amador City; the Fremont Consolidated 
Mining Company (Gover) at Drytown; the Argonaut, Kennedy, 
Oneida, and Zeila Mining companies at Jackson; and the Central 
and South Eureka Mining companies at Sutter Creek. The Oneida 
at Jackson has been given up and will no longer be worked. The 
Wildman and Mahoney mines at Sutter Creek, former producers, 
have not been worked of late. The 579,569 tons of ore milled, 
yielded $2,230,620 in gold and $14,401 in silver. The concentrates 
in this ore, 11,281 tons, yielded $844,024 gold and $6,190 silver. 
There were also $841 in gold and $6 in silver from 30 tons of ore sent 
to smelter. There are 14 producing placers in the county, 4 of 
which are hydraulic, 4 drift, and the others surface. Their com- 
bined yield was $29,087, of which $28,915 was gold. None of them 
are large producers. The placers are located at Lancha Plana, 
Oleta, Pine Grove, and Volcano. 


BUTTE COUNTY. 


Butte County shows an increase of $435,861 in gold and of $4,265 
in silver, a total increase of $430,126. The total yield of the county 
was $3,016,747 in gold and $10,853 in silver. This shows Butte to 
be now the leading gold producing county of the State, exceeding 
Nevada County, for many years the largest gold producer, by $358,327 
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for the year 1906. This is entirely due to the operation of the dredges 
at Oroville, the principal seat of the dredging industry in the State. 
Quartz mining is now of small importance, only 682 tons of ore hav- 
ing been worked in 1906, with a total yield of $6,721. These quartz 
mines are at Berry Creek and Lumpkin, and are all small. Placers 
of different kinds are worked at Bangor, Berdan, Be Creek, 
Brush Creek, Cherokee, Clipper Mills, Enterprise, Forbestown, 
Inskip, Lumpkin, Orloff, Magalia, Nimshew, Oroville, Pentz, West 
Branch, and Yankee Hill. There are 56 producing placers, includ- 
ing 5 hydraulic mines, 12 drift mines, 24 surface placers, and 15 
dredging operations. Some of these companies own several dredges. 
The hydraulic mines in this county yielded $37,220 in gold, the 
a mines $102,908, the surface placers $101,207, and the dredgers 
2,768,782. 

_The following table shows the output of gold from dredging opera- 
tions at Oroville in the last few years, and the annual increase: 


Production of gold by dredging in Butte County, Cal., 1903-1906. 


Year. Value. Increase. 
NN RE Facials $1,329,008 |............ 
de RE A EA O NA Ito MATER NAE 1,632, 507 $302, 500 
AAA aed his riv eec IN NA A 2,261,887 629, 380 
Hy CD EI A | aM aA ME E NA 2, 768, 782 506, 595 

NOUR 252 oN ereddeie eai O te iE 7,993, 174 1, 438, 784 


The number of dredges is increasing in Oroville, but other parts of 
the State are also developing profitable dredging fields, so that inter- 
est is no longer confined to this county. Most of the dredges are now 
“landlocked;” that is, none of the waste material is allowed to 
escape into the rivers but is impounded or inclosed with walls of 
cobbles and rock thrown up by the tailings ‘‘stackers” of the dredges 
themselves. 

CALAVERAS COUNTY. 


Calaveras County showed a falling off of $136,251 in its gold out- 
put for the year, but it increased its copper yield by $408,866 and its 
silver yield by $10,261, a total increase of $282,876. 

The production of gold, silver, and copper in the county in 1905 
was as follows: Gold, $1,780,485; silver, $63,838; copper, $572,022; 
a total of $2,416,345; in 1906 it was: Gold, $1,644,234; silver, $74,099 
copper, $980,888; a total of $2,699,221. 

_ As predicted in the report for 1905, the copper output is rapidly 
Increasing. Over two-thirds of the copper came from Campo Seco 
and the remainder from Copperopolis. Nearly 45,000 tons of ore 
were smelted in 1906. This copper ore yielded $59,294 in gold and 
$65,138 in silver, which accounts in some degree for the increase in 
silver in the county for the year. These mines have their own smelt- 
ing plants at the properties. The siliceous ores from the quartz mines 
amounted for the year to 538,566 short tons, yielding $1,887,918 in 
gold and $74,971 in silver. There were 32 deep quartz mines which 
produced this ore. The increase in tonnage in the county for the year 
Was 35,235 tons, including the copper ores. Of concentrates there 
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were 10,039 tons, yielding $473,295. Calaveras had the largest ton- 
nage of all the counties in the State.in 1906, the quantity being 
583,207 tons of ore. 

The principal producing quartz mines are the Angels Quartz Mining 
Company, the Lightner Mining Company, and the Utica Mining Com- 
pany at Angels; the Gwin Mine Development Company at Gwinmine; 
the Melones Mining Company at Melones, and the Sheep Ranch Gold 
Mining Company at Sheep Ranch. Most of the other quartz mines 
were comparatively small producers. The copper propere. at Campo 
Seco belong to the Penn Chemical Works, while those at Copper- 
opolis are operated by the Union Copper Company. There are 478 
stamps in the county. 

The placer yield of Calaveras was $227,017, the larger proportion of 
which was from dredging operations at Jenny Lind and Wallace. 
There is very little surface mining, but the hydraulic and drift mines 
are productive, there being 14 placers in all, including 2 dredge 
operations. 

DEL NORTE AND HUMBOLDT COUNTIES. 


These are exclusively placer counties on the northwest coast of 
the State. Del Norte County had an output of $5,978 for the year, 
& decrease of $817. Most of this is from hydraulic mines near Crescent 
City and Monumental. Humboldt County produced $48,533, which 
is $1,900 less than in 1905; of the total, $32,403 came from hydraulic 
mines and the rest from surface placers. The principal mining 
locality is Orleans, though a few mines are worked at Blocksburg, 
Chinaflat, Hoopa, Klamath, Orick, and Weitchpec. Only 2 beac 
sand mines reported product in 1906, these being at Gold Bluff. 


ELDORADO COUNTY. 


This county in 1906 yielded $434,436, an increase for the year of 
$21,915, the main increase being in gold. Of deep mines, 31 reported 
product. The ores produced were all siliceous; they amounted to 
31,818 tons, which is a decrease from the previous year. These ores 
yielded, in addition to the free gold obtained in milling, 1,265 tons of 
sulphurets, which added $50,865 to the production. The principal 

roducing quartz mines are the Union at E] Dorado; the Beattie and 
Golden State at Georgetown, and the River Hill and the Sherman 
Mines Company near Placerville. In 1906 there were 31 deep pro- 
ducing mines in the county. Of placers there were 30, most of ther 
surface, yielding altogether $44,733 in gold. These placers are at 
Fairplay, Fyffe, Garden Valley, Georgetown, Green Valley, Indian 
Diggings, Placerville, Rescue, Shingle, and Virner. - 


FRESNO COUNTY. 


Fresno County yielded in 1906 $8,493 in gold, $83 in silver, and 
$84,920 in copper, a total of $93,496, which 1s a decrease from 1905 
of $175,623. The falling off in copper alone was $139,720, which 
was due to the fact that the producing copper company shipped less 
ore than in 1905. Fresno has only 9 deep mines producing, of which 
1 is copper, and there are but 4 small placers. These latter are at 
Dunlop, Pineridge, and Tollhouse. The quartz mines are at Auberry, 
Ockenden, and Trimmer, and the copper mine is situated near Clovis. 
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INYO COUNTY. 


Inyo County produced in 1906 the sum of $19,449 in gold, $13,358 
in silver, $800 in copper, and $11,857 in lead, a total of $45,464. 
The reduction in output for the year amounted to $141,843, a decrease 
being shown in each of the metals produced. The largest falling off 
is $72,052 in gold. In 1906 there were only 1 gold, 3 silver, 1 copper, 
and 6 lead deep producing mines. There were no producing placers. 
No deep mines in the county produced over $10,000. e mines 
which showed a yield are at Ballarat, Bigpine, Bishop, Darwin, 
Independence, Keeler, Laws, Lone Pine, and Tinemaha; but at few 
of these places was there more than one produce property. A 
large amount of prospecting is being done in this county in ilie regions 
near the Nevada boundary line, and not very much attention was 
given to the known mines as compared with former years. 


KERN COUNTY. 


This county produced $935,620 in 1906, as compared with $1,224,333 
in 1905, a loss in output for 1906 of $288,713. The silver yield 
increased $26,540, but gold decreased $315,253. The reason for this 
falling off is 1n the decreased tonnage treated. In 1906 there were 
treated 146,076 tons of ore, which is less by 106,700 than the tonnage 


of 1905. With the exception of $1,585 from placers, the yield was 


entirelv from deep mines. Of these 33 were gold producing, and 2 
had silver as the predominating metal. In 1906 only 2 of these 
nines yielded over $100,000—the Yellow Aster at Randsburg and 
the Queen Esther at Mohave. The Exposed Treasure, at Mohave, 
a lar ze producer in 1905, did not appear in the record for 1906. The 
Yellow Aster continues to be the most important mine in the county 


- "nd he largest in southern California. ae other producers of 


note are the Zada, belonging to the Gold Peak Mining Company, at 
Amalie; the mines of the Arondo Gold Mining Company at Johannes- 
burg; the Castle Rock at Piute; the Butte Lode Mining Company, 
the Little Butte Mining and Milling Company, the Sydney Annex 
the Sunshine, and the Gold Coin mine of the Stanford Mining and 
Reduction Company, at Randsburg, and the Lida at Rosamond. 
The Randsburg district (including Johannesburg) was the most pro- 
ductive section of the county, having yielded a total of $619,556 
for the year. The Mohave region came next with a total yield of 
$185,793, followed by Amalie district with an output of $66,918, and 
by Piute with $19,519. Other mines were productive at Bodfish, 
Havilah, Isabella, Kernville, and Rosamond. 


LASSEN AND LOS ANGELES COUNTIES. 


These 2 counties, though widely separated geographically, are 
combined in this review, as in one county there is only one produc- 
tive mine, the yield of which would otherwise be made public. The 
total output of the two counties was $99,822 for the year, a falling 
off of $57,578. There were only 3 deep mines reporting product in 
the 2 counties, and no placers in either. 


MADERA COUNTY. 


There are only 5 producing mines in this county, all quartz, and 
their total output was $22,390 in gold and $508 in silver, a total of 
$22,898, as compared with $66,161 in 1905; the loss in yield for the 
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year was therefore $43,263. The producing mines are at Coarse- 
old and O'Neals, the principal ones being the Texas Flat, the Rags- 
ale, and the Mud Springs. 


MARIPOSA COUNTY. 


Mariposa is one of the mother lode counties of the State. Its 
yield for the last two years was as follows: In 1905, gold, $433,370; 
silver, $4,085; copper, $1,956; total, $439,411; in 1906, gold, 
$366,394; silver, $3,337; total, $369,73l—a decrease for the year of 
$69,680, the principal loss being in gold. The yield came from 24 
deep mines and 1 unimportant placer. The falling off in yield was due 
to the reduced output of the principal mines. The ore treated 
amounted to 64,511 tons, which is 23,805 tons less than in 1905. 
Seventy mines reported no production forthe year. By far the largest 
output was from the mines of the Mariposa Commercial and Mining 
Company at Mount Bullion and Bagby, known as the Mariposa 
Grant Mines, but their output was much less than in 1905. Other 
prominent. producers are the Champion Mining Company, at Coulter- 
ville; the Ruth Pierce Mining Company and the Mount Gaines Min- 
ing Company, at Hornitos; the Tennessee and California Mining 
Company, at Indiangulch, and the Omparisa Mining Company, at 
Kinsley. Other quartz mines are being worked at Bear Valley, 
Mariposa, and Whitlock. Some copper mines are now being made 

roductive in the county, but no output of that metal was reported 


in 1906. 
MENDOCINO, MODOC, AND MONTEREY COUNTIES. 


In these 3 counties there are only 2 producing placer mines and 2 
quartz. The yield of the quartz mines was $326 and of the placers 
$321, the total yield of these counties being only $647 for the year. 


MONO COUNTY. 


Mono showed an increase of $26,740 in gold yield, of $3,562 in sil- 
ver—a total increase of $30,302. The total yield for 1906 was 
$351,849, of which $338,698 was gold. Small placers at Bridgeport 

roduced about $500, but all the rest of the output came from Bodie, 
Lundy. and Masonic, by far the larger proportion from the first- 
named district. There are very few producing mines in the county. 
There were 285,599 tons of ore treated, an increase of 5,155 tons for 
the year. In addition to the free gold, $184,875 came from concen- 
trates, and 650 tons of tailings were treated, yielding $4,660. The 

old was virtually all from siliceous ores. The Standard Consoli- 

ated Mining Company, at Bodie, is bv far the largest producer in 
the county, as it has been for some years past. The Crystal Lake 
Gold Mining Company, at Lundy, is also a good producer. The 
Pittsburg Liberty Mining and Milling Company, at Masonic, made 
its first appearance as a producer in 1906, and is expected to make a 
large wield: in 1907, as will also some other properties in the same 
district, where much development is now going on. 


NEVADA COUNTY. 


Nevada County has been the leading gold-producing county of 
California for many consecutive years, but in 1906 its gold output 
was exceeded by that of Butte County. It is still, however, the 
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leading producer of gold from quartz mines. The production for 
the past two years was as follows: In 1905, gold, $3,076,997; silver, 
$24,842; total, $3,101,839. In 1906, gold, $2,658,420; silver, $24,219; 
total, $2,682,639. 

These figures show a falling off for the year of $419,200, mainly in 
gold. Fifty-six mines reported product in this county, of which 32 
were quartz and 24 placers. Of the latter, the 7 hydraulic mines 
yielded $117,724 in gold; the 8 drift mines, $135,182, and the 9 
surface placers, $11,105—a total of $264,011 in gold from the aurif- 
erous gravels. The placer silver amounted to $1,414. The ores 
treated were all from gold mines and amounted to 276,602 tons, 
which is 48,664 tons less than reported the previous year, and this 
accounts for the lesser product of the year 1906. From this ore 
were derived 4,912 tons of concentrates, which yielded $284,759. 
The total quartz gold was $2,394,409, and the total quartz silver 
$22,805. is shows that the average value of the ores milled in 
the county was $8.74 per ton. 

The most productive quartz mines in the State are in the Grass 
Valley district, which includes both the mines at Grass Valley and 
those of Nevada City. The returns for the last two years in this 
district from the quartz mines were as follows: 


Production of Grass Valley and Nevada City Mines, Nevada County, Cal., 1905-6. 


Grass Valley mines. Nevada City mines. 
Year. 


Gold. | Silver. | Total. | Gold. | Silver. | Total. 
1 | - 
$2,041,447 | $10,493 
2,196,900 | — 16,516 


+ 155,543 | + 5,673 


$2,052, 290 | $440, 236 | $12, 531 
2, 213,506 | 133,031 5,755 


+ 161,216 |—307,205 | — 6,776 — 313, 981 


| 


Aside from the reduction in output of the gravel mines of the 
county, this table shows that the decrease in yield of gold for the 
year was largely in the mines around Nevada City. The two largest 
mines at that point were inactive during 1906 owing to litigation, 
but since that time operations have been resumed. The most pro- 
ductive gold quartz mine in the county—and in the State—is that of 
the North Star Mines Company at Grass Valley. Other producers 
at that place are the Brunswick Consolidated Gold Mining Company, 
the Bullion Consolidated Gold Mining Company, the Central Con- 
solidated Mining Company, the Empire mines, the Sultana Mining 
Company, the Idaho-Maryland Mining Company, the Pennsylvania 
Consolidated Mining Company, the New York-Grass Valley Mining 
Company, and the Spring Hill Mining Company. At Nevada City 
the producers are the Glencoe and Freeman, the Gold Flat Mining 
Company, the Home Gold Mining Company, the Murchie Gold Mines 
Consolidated, and the Pittsburg. 

At Graniteville are a few small producers, and others are at North 
Columbia, Rough and Ready, and Washington. 

The largest producers among the auriferous gravel mines are the 
Esperance drift mine, at French Corral; the Liberty Hill hydraulic, 
at Lowell Hill; the Blue Tent Mining Company, at Nevada City; the 
North Bloomfield Mining Company and the Union Blue Gravel Min- 
ing Company, at North Bloomfield; the Waukeshaw Mining Com- 
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pany, at Relief; the e dal Hill or Cherokee, the Kate Hayes, the 
ureka Lake, and the Yuba Canal Company, at North San Juan, and 
the Omega, at Washington. 


ORANGE AND PLACER COUNTIES. 


These two counties combined produced in 1906 $573,906 in gold, 
$33,334 in silver, $38,600 in copper, $5,700 in lead, and $12,566 in 
zinc, a total of $664,106. This was a total increase for the year of 
$55,957. The copper output alone showed a decrease in value, the 
other metals all showing increases. Reports were received from 
79 producers, of which 12 were deep mines. Of the placers, 20 were 
hydraulic, producing $138,615; 24 were drift, producing $201,076; 
and 23 were surface placers, producing $130,222. The output from 
the drift mines was larger than in any other county, as was also that 
from surface placers. Doubtless some of these reported surface 
placers belong in the drift or hydraulic column, but they are classified 
according to returns received, as some of those who may have been 
hydraulicking on a small scale did not care so to report. The most 
productive drift minein the State continues to be the Hidden Treasure, 
at Bullion, though the yield for 1906 was smaller than usual. Other 
er producers among the auriferous gravel mines are the 

avis Mining Company, near Auburn; the Lost Camp, at Blue 
Canyon; the Acacia Gravel Mining Company, at Damascus; the 
Auburn Gold Mining Company and the Reamer Consolidated Minin 
Company, at Forest Hill; the Druid, the Indian Bar, the Indian Hi 
Consolidated Mining Company, the Indiana Hill, the Pacific, the 
Inskip, and the. Uncle Abe, at Gold Run; the Dewey Consolidated 
Mining Company, the Gould, the McGeachin Placer Mining Com- 
pany, and the Indian Canyon, at Iowa Hill; and the Yorktown and 
the Placer Gravel Mining Company, at Michigan Bluff. Smaller 
properties are also worked at these places and at Butchers Ranch, 
Colfax, Dutch Flat, Emigrant Gap, Towle, Weimar, Westville, and 
Yankee Jims. 

Deep mines are worked at Orange, in Orange County, and at 
Auburn, Colfax, Gold Run, Ophir, Towle, Van Trent, and Westville, 
in Placer County. The largest producers in the latter county are the 
Three Stars, at Ophir; the Rawhide Consolidated Mining Company, 
at Towle; and the Dairy Farm mines of the American Smelter Securi- 
ties Company, at Van Trent, which is a copper property. 


PLUMAS COUNTY. 


Although best known as a gravel mining section, the yield of gold 
from the 72 productive gravel mines in Plumas County was only about 
$10,000 more than that from the 6 producing quartz mines. The 
output of gold and silver for the year was $230,405, which is $40,869 
less than the county yield in 1905. There were 78 mines reporting 
product in this county in 1906, 72 of them placers. Of these latter, 
16 are hydraulic properties, 11 drift, and the rest report as surface 

lacers. The quartz mines report a tonnage of 21,040, which is 
ess by 10,415 tons than in 1905. The quartz mines which produced 
this tonnage made a yield of $109,752 in gold and $397 in silver. 
The only prominent quartz producer is that of the Jamieson Mining 
Company at Johnsville, though smaller outputs are reported from 
mines at Buck, Genesee, Johnsville, and La Porte. These auriferous 
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gravel mines yielded for the year under review $119,598, of which 
$12,280 was from hydraulic mines, $6,355 from drift, and $100,963 
from surface placers. 

As in the case of some other counties, much of the gold reported 
as surface placer was perhaps obtained by hydraulic process on a 
small scale. There are no specially large companies conducting 
operations in the auriferous gravels, the yield from that source coming 
from a number of small mines. The localities where the gravels are 
being hydraulicked, drifted, or sluiced are Crescent Mills, Cromberg, 
Eclipse, Genesee, Johnsville, La Porte, Longville, Lumpkin, Meadow 
Valley, Mohawk, Nelson Point, Quincy, Seneca, Spanish Ranch, and 
Taylorsville. While this county makes no output of copper at present, 
many mines of this metal are being opened near Genesee, Taylors- 
ville, etc., and considerable work is under way. This is in view of 
the completion. within a year of the new railroad line of the Western 
Pacific Company, which is now being built and which will afford 
transportation for the copper ores which are now too remote to be 
profitably moved. 


RIVERSIDE, SANTA BARBARA, 8AN DIEGO, AND 8AN LUIS OBISPO COUNTIES. 


Riverside County has a few small producing quartz mines at Ban- 
ning, Mecca, Paloverde, and Perris, their total output for 1906 being 
$1,673, which is $1,319 less than in 1905. 

Santa Barbara had a nominal output from beach sands at Point 
Sal, the product being less than in 1905. 

San Luis Obispo and San Diego counties produced $18,021 in 1906, 
which is & decided falling off in yield, the amount in 1905 having been 
$95,048. The placers consist of small surface diggings at La Panza, 
in San Luis Obispo County, and of dry washing fields at Picacho, near 
the Colorado River, in San Diego County. The few producing quartz 
mines in San Diego County are at Julian and Picacho. The Golden 
Cross or Free Gold Mining Company at Hedges, the largest of the San 
Diego County mines, made no production in 1906, which accounts for 
the reduction in output. 

SACRAMENTO COUNTY. 


Sacramento County, which produced $990,264 in 1906, mainly 
gold, showed an increase for the year of $337,982, of which $336,000 
was gold and $1,982 silver. There were only 8 producing properties 
in the county, all placers. By far the largest proportion of gold was 
derived from the dredging operations near Folsom, the rest being 
from drift mines in the Blue Ravine section and from surface placers 
at Folsom and Michigan Bar. Some exceptionally large dredges are 
now operating near Polson: and very successfully. The gold vield 
from this source is increasing considerably over a quarter of a million 
dollars annually, the increase in 1905 over 1904 having been $220,134 
and that of 1906 over 1905 having been $352,176. Large areas of 
available dredging ground are being purchased and additional dredges 
designed. The dredges in use are of the largest size. 


SAN BERNARDINO COUNTY. 


Although this county produced less gold and silver in 1906 than 
in 1905, the increase in copper and lead brought the county total 
$6,436 beyond that of the year 1905. The production of gold, silver, 
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copper, and lead in 1905 and 1906 was as follows: In 1905, gold, 
$434,461; silver, $40,449; copper, $8,206; total, $483,116; in 1906, 
gold, $354,830; silver, $33,765; copper, $99,207 ; andlead, $1,750; total, 
$489,552. 

The copper output increased by $91,001 and the lead by $1,750. 
There were 15 mines reporting product in the county, of which 11 
were gold mines, 3 copper mines, and 1 a lead mine; and reports were 
received from 73 unproductive properties. The total tonnage of the 
county was 37,271, which was 3,232 tons more than in 1905. Of this 
tonnage, 33,830 tons were milled, and 3,441 tons of copper and lead 
ores were shipped to smelters. The milling ores yielded $352,039 in 
gold and $25,654 in silver. The most productive property is that of 
the Bagdad-Chase Gold Mining Company, at Steadman, and the next 
in order is that of the Standard Copper Company, at Cima. Other 
producers are the War Eagle Mining and Milling Company, at Bag- 
dad; the Oriental, at Daggett; the Cocopah Copper Company, 
(Copper World), at Cima; the Brooklyn Mining Company, at Dale; 
and the Dry Lakes Mining Company and the Oro Grande, at Victor- 
ville. A very large amount of prospecting was in progress in 1906 in 
this county, and many. mines are being opened aad developed. 


SHASTA COUNTY. 


Shasta County shows the very remarkable increase for the year 
1906 of $3,031,995, due to the resumption of active operations by the 
Mountain Copper Company and to the enlarged output of the Mammoth 
and other copper companies of the county. The record of the last 
two years is as follows: 


Production of gold, silver, and copper in Shasta County, 1905-6. 


Year. | Gold. | Silver. Copper. | Total. 


ARE PS RCRUM AITNE IGE a 
POO CROIRE ia ce deat ! $706,738 | $163,400 | $1,680,615 $2,539. 753 
PO ERUNT O AN UU IPC 2 8I9M4 | 4M, 488 4,338,121 | 5,501, 745 

cl ————— 112,406 271,083 | 2,648,506, 3,031.995 


| 


The county is thus shown to be by farthe largest metallic producer in 
the State. It exceeds Butte County, the next largest producer, by 
$2,564,148, which is a remarkable record, and well illustrates the 
importance of copper mining as & productive industry. Of the 30 
mines producing gold in the county, 17 are deep mines and 9 are 
placers, and their combined output is $819,144; yet the value of 
the copper from the 4 mines of that metal exceeds the gold by 
$3,518,977, which sum is, in itself, larger than the entire metallic 
output of any other county in the State. 

The entire tonnage of the eounty for 1906 was 327,482 tons, yield- 
ing a total of $5,591,748. Of this tonnage 22,897 tons of ore were 
milled, yielding $277,705 in gold and $2,195 in silver, and in addi- 
tion there were obtained 152 tons of concentrates, which yielded 
$12,874 in gold and $217 in silver. The output from milling ores 
was therefore $290,579 in gold and $2,412 in silver, a total of $292,991. 
From 304,585 tons of smelting ores the output was $518,705 in gold 
and $432,009 in silver, besides the copper. The copper ores worked 
amounted to 262,388 tons, yielding $4,338,121, aside from the gold 
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and silver values. The quartz and smelting ores therefore produced 
a grand total in gold, silver, and copper of $5,581,826. The placers 
2 the county ai yielded $9,860 in gold and $62 in silver, a total 
of $9,922. 

It should be understood that large quantities of siliceous ores, 
carrying gold and silver, are used as flux in the copper-smelting fur- 
naces. In fact, one reason for the prosperous condition of the gold 
quartz nuning industry in this county is that so many miners are 
working properties from which the ore is sold direct to the copper- 
smelting companies, the returns received being in proportion to the 
assay values. These smelting companies also obtain some ore from 
adjoining counties, and of late have purchased more or less in south- 
em Oregon as well. 

The most important producer in the county at present is the 
Mammoth Copper Mining Company, with smelters at Kennett. 
Other large copper producers are the Mountain Copper Company, 
with smelters at Keswick, Shasta County, and at Bulls Head Point, 
Contra Costa County; the Great Western Gold Company, with 
smelter at Ingot; and the Bully Hill E^ add Mining and Smelting 
Company, with smelter at Winthrop. The quartz gold producers 
of prominence are the National, the Original Quartz Hill Mining 
Company, and the Utah and California Mining Company, at Buck- 
eve; the Hazel Mining Company (Gladstone), the rail Min- 
ing Company, and the Black Tom Gold Mines Company (Niagara), 
at French Gulch; the Midas Mining Company, at Knob: the Gam- 
brinus and the Mad Ox, at Stella; and the bn. Star and the Reid, 
at Whitehouse. Outside of the copper companies, the largest pro- 
ducer in the county is the Hazel Mining Company, at French Gulch. 
The increase in tonnage in this county—113,446 tons—is the largest 
of all the counties in the State. 

As to placer mines, 9 were productive, 2 of which were hydraulic, 
vielding $2,250; 1 was a drift mine, yielding a nominal amount; 
and 6 were surface placers, yielding $7,260; a total of $9,860. 


SIERRA COUNTY. 


Sierra County shows a falling off in output for the year of $107,802, 
of which $100,007 is gold. The total yield for the year 1906 was 
$411,884, as compared with $519,686 in 1905. The ore milled at the 
quartz mines amounted to 74,045 tons, yielding $276,315 in gold and 
$1,869 in silver. Concentrates of this ore gave 67 tons of sulphurets, 
containing $11,795 in gold and $69 in silver. In addition, there were 
worked 1,500 tons of old tailings, yielding $2,750 in gold and $25 in 
silver. The total tonnage of the county was 75,545, which is 57,167 
tons more than in the 1905. The output of quartz properties in 
1906 was $292,823 and in 1905 it was $389,855. this shows a decrease 
for 1906 from this source of $97,032, notwithstanding the greatly 
increased tonnage produced. The placers yielded $119,061 in 1906 
and $129,431 in 1905, so the loss from placers was $10,370. The 
main loss for the year is thus to be accredited to the quartz properties, 
which must have worked much lower grade ore than previously. 
There were 10 quartz producers in the county in 1906, the one mak- 
ing the largest yield being the Croesus Mining Company, at Alleghany. 
Other large quartz producers are the Rainbow Gold Mining Company 
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and the Tightner Consolidated Gold Mining Company, at Alleghany; 
the Empire Gold Mines (Gold Valley), near Downieville, ‘and the 
Sierra Buttes Mining Company, at Sierra City. This latter mine has 
lately been reopened, after having been given up as worked out. 
The milling capacity has been greatly increased. The Tightner 
mine, at Alleghany, has of late been yielding phenomenally rich ore 
and has attracted the attention of numerous miners to the possibili- 
ties of the locality, so that many old mines are being reopened. 

The placers of the county yielded $118,506 in gold and $555 in 
silver. Of the gold, $47,904 came from 13 hydraulic mines, $46,397 
from 19 drift mines, and $24,235 from 17 surface placers. The 
most productive placer is that of the Bellevue Mining Company 
(drift), at La Porte; and other large producers are the Golden Star 
(hydraulic), at Alleghany, and the Depot Hill, also a hydraulic mine. 
Hydraulic, drift, and i ess mines of more or less importance are 

roducing at Alleghany, Downieville, Forest, La Porte, Gibsonville 
Goodyear Bar, Pike, Port Wine, Scales, Sierra City, St. Louis, and 
Table Rock. With the exception of those named as larger producers, 
these all make a comparatively small annual yield, though there are 
many of them. 
STANISLAUS AND SISKIYOU COUNTIES. 


These two counties produced $743,769 in 1906, as against $816,906 
in 1905, so that a decrease of $73,637 is shown for 1906. In Stan- 
islaus County there is only 1 producing uartz mine, near Knights 
Ferry, for which reason the county is combined with Siskiyou. Sis- 
kiyou County itself has 184 producing mines, large and small, which 
is 101 more than any other county in the State, the next highest being 
Trinity, with 83. Of these 184 mines, 40 are gold-quartz producers. 
Of the 144 placers, 100 are hydraulic, 2 are dredging, 6 are drift 
and 36 are surface placers. These placers produced $258,981 in gold 
form hydraulic mining, $14,065 from drifting, $26,000 from dredg- 
ing, and $54,931 from surface work. The silver from the placers 
amounted to $2,392. The placers producing $10,000 or over are 
the Crapo & Knudsen hydraulic, at Forks of Salmon, the Oregon 
Gold Mining and Water Power Company hydraulic, at Happy 
Camp, the Free Trade and Myers hydraulic, at Sawyer’s Bar, and 
the Yreka Creek Gold Dredging Company (dredge) at Yreka, this 
latter being the most productive property among those working the 
auriferous gravels. Those companies producing below $10,000 but 
above $5,000 for the year, are the Salmon River Hydraulic Gold 
Mining and Ditch Company, at Cecilville; the Bloomer hydraulic, 
and the Nordheimer Mining Company hydraulic, at Forks of Sal- 
mon; the Lucky Bob drift mine, at Gottville; the Pennsylvania 
hydraulic, at Happy Camp; the J. Soares & Co. hydraulic, at Hawk- 
insville; the Daggett hydraulic, at Oak Bar; the Andrew Martin 
hydraulic, and the Poorman’s Bar hydraulic, at Scott Bar; and the 
Sunrise Placer hydraulic, at Yreka. The localities suitable for gravel 
mining in this county are many and are at Black Bear, Callahan, 
Cecilville, Etna, Elliot Creek, Forks of Salmon, Fort Jones, Gazelle, 
Gottville, Greenview, Hamburg, Happy Camp, Hawkinsville, Hen- 
ley, Hilts, Hornbrook, Nolton, Oak Bar, Oro Fino, Sawyer’s Bar, 
Scott Bar, Seiad Valley, Somes Bar, Walker, and Yreka. The most 
productive quartz mine in the county is the Morrison at Greenview; 
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and other large Pelee are the Helena Gold Mining Company, at 
Callahans; the Advance, the Highland Mining Company, and the 
Taylor Lake Mining Company, at Etna Mills; the Golden Eagle, at 
Fort Jones; the Squaw Creek Mining Company (Dewey), at Gazelle; 
the Consolidated Gold Run mine, at Gilta; the Stevens-Ball, at 
Rollin; the Lucky Bob, at Snowden; and the Mono Mining Com- 
pany (Punch Creek), near Yreka. 

The gold from quartz ores in the two counties amounted to 
$384,363 and the silver from the same ores to $3,037. 


TRINITY COUNTY. 


Trinity County shows the material falling off in its gold product of 
$215,192, as compared with that of 1905, and there was also a small 
reduction in its silver output. In this county mining auriferous 
gravels is the predominating industry. Of a gold output of $560,843 
in 1906, the sum of $413,679 came from placer operations; the yield of 
quartz gold was only $147,164. The gravel mines therefore yielded 
$266,515 more gold than the quartz properties. "There are 67 gravel 
mines reporting product. Of ie 44 are hydraulic mines and yielded 
$361,102 in gold; 2 are drift mines, yielding $2,000, and 21 are surface 
placers, with a production of $50,577. The county has the largest 
output from hydraulic mining of all the countiesin the State. Its 44 
mines of this character yielded over $100,000 more than the 100 hy- 
draulic mines of Siskiyou County, which comes next in rank in this 
class of mining. In these 2 counties there are no restrictions upon 
hydraulic mining such as exist in the counties in the drainage basin of 
the Sacramento and San Joaquin rivers, where the tailings are im- 

ounded. The most productive and largest hydraulic mine in the 
State is that of the La Grange Mining Company near Weaverville. 
Other large producers in this State are the Hupp hydraulic mines, at 
Weaverville, and the combined Chinese mines at the same place; the 
Bennett hydraulic, at Douglas City; the Sykes hydraulic, at Trinity 
Center; the Chapman & Fisher hydraulic and the Burger hydraulic, 
at Junction City; the Butler Mining Company (Old Unity) and the 
combined Chinese mines, at Minersville. All these mentioned made an 
output of over $10,000 each in 1906. Other gravel mines are worked 
at Big Bar, Burnt Ranch, Burns, Carrville, Dedrick, Denny, Dorleska, 
Hayfork, Helena, Lewiston, Junction City, Minersville, Trinity Cen- 
ter, and Weaverville. 

The yield of silver from these gravel mines was only $1,731, and the 
vield of silver from the quartz mines of the county was $1,250. There 
are no very large quartz mining operations in the county, and the yield 
from this source appears to be decreasing. The tonnage for the year 
1906 was only 9,261, a falling off of 31,207 tons for the year. Only sili- 
ceous ore was mined. About 300 tons of concentrates were worked. 
The principal quartz producers are the Five Pines, at Trinity Center; 
the Boon Bear Mining Company, at Deadwood; the Globe, at 
Dedrick; the Bullychoop Company, near the Shasta County line, and 
the Oro Grande, at Carrville. Other smaller quartz operations are 
conducted at these points and at Coleridge, Denny, Dorleska, Douglas 
City, and Lewiston. 

No copper is yet produced in the county, but several mines of this 
metal are being opened or developed. 
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TUOLUMNE AND TULARE COUNTIES. 


Tuolumne County produced in 1906 the sum of $1,039,675 in gold 
and $8,476 in silver, a total of $1,048,151. This is $259,213 less in 
gold and $3,046 less in silver than the output of 1905. The quartz 
mines yielded $1,026,245 in gold and $8,395 in silver, and the gravel 
mines yielded $13,430 in gold and $81 in silver. This result was 
obtained by the operation of 30 deep gold mines and 4 gravel or placer 
mines. The total tons of ore treated amounted to 278,618 short tons, 
which is a decrease of 25,013 tons from 1905, and accounts for the 
lower output in 1906. From this ore were obtained 7,820 tons of con- 
centrates, valued at $347,959. Only the counties of Amador and 
Calaveras exceeded this county in the output of concentrates, and 
these same counties, with Shasta added, were the only ones exceeding 
Tuolumne in total tonnage of ore treated. a 

The most productive quartz mine in the county is the Rawhide, at 
Jamestown; and the next in order of output is that of the Eagle- 
Shawmut Mining Company, at Chinese Camp. Other producers of 
over $10,000 are the Big asino Mining Company and the Longfel- 
low Consolidated Mining Company, at Big Oak Flat; the Northfork 
Development Company (Mohican) and the Spring Gulch, at Carters; 
the Confidence Consolidated Mines Company, at Confidence; the Clio 
Mining Company, at Jacksonville; the Harvard Mines Company, at 
Jamestown; the Black Oak Mining Company, at Soulsbyville; and 
the Jumper Gold Syndicate, at Stent. 

The only placer producer of note is the Gold Nugget hydraulic mine, 
of Columbia. 

Tulare County made merely & nominal output, which was $4,303 
less than in 1905. 

VENTURA AND YUBA COUNTIES. 


These counties have 29 producing mines, 6 being quartz and 23 
placer mines, all, with the exception of one, being in Yuba County. 
An increase in output is shown of $992,392 in gold and of $2,511 1n 
silver, a total of $994,903. This is the largest increase of gold for any 
county in the State for 1906, and was entirely due to the dredging 
operations near Marysville, on the Yuba River. At the time of the 

revious annual report the large dredging machines in the river had 
just started, but they have been continuously at work during 1906. 
Since then other dredges have been installed, and the output of gold 
will be materially increased in the near future. Hydraulic and sur- 
face placer operations are being successfully conducted at Brownsville, 
Rackerby, Smartsville, Strawberry Valley, Wheatland, and Wood- 
leaf; but the bulk of the gold output comes from the dredges near 
Marysville. There are also some quartz operations at Browns Valley 
and Dobbins, but none of them are of great importance as yet. Since 
the year 1906 closed some larger operations in quartz mining have 
been inaugurated. | 
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COLORADO. 


By CHESTER NARAMORE. 
PRODUCTION. 


Reports received from producing mines in Colorado in 1906 show 
that the output of the State was 1,122,814.17 fine ounces of gold, val- 
ued at $23,210,629, a decrease of 87,720.56 fine ounces, or $1,813,344, 
as compared with 1905. On the other hand, there were 12,216,830 
fine ounces of silver reported, valued at $8,185,276, a gain in quantity 
of 717,523 fine ounces and in value of $1,239,695. The average price 
per fine ounce of silver in 1906 was 67 cents against 60.4 cents in 1905. 

Reports were received from 664 mines in 33 counties, as compared 
with 513 mines from 24 counties in 1905, but in most cases the gains 
represent small intermittently active placer diggings or properties 
being developed. There were 38 placers in active operation—15 
more than in 1905. The 626 deep mines, an increase of 151 mines 
produced 2,648,923 tons of ore, or 144,836 more tons than were mine 
in 1905. 

There was a falling off in the quantity of lead and copper produced, 
especially the latter, but the increased prices paid for these metals 
resulted in a gain in the total value of each. The zinc product 
increased, as is shown in the following table. 

There was a slight falling off in average metallic value per short ton 
of all ores from $17.37 per ton in 1905 to $16.51 per ton in 1906. 


Production of gold, silver, and associated metals in Colorado in 1905 and 1906. 


Increase (+) or de- 


— 1905. | 1906. crease (— ). 
Quantity. | Value. | Quantity. | Value. Quantity. Value. 
o M fine ounces. .|1,210. 534. 73/£25,023, 07:51, 122, 814. 17:$23, 210, 620! — 87, 720. 56 — $1. 813,44 
a do ...| 11,499,807] 6,945,581, 12.216.830 8, 185,276/+ 717, 524 + 1,239,695 
Coppers i ecce oc ews pounds..| 6,336,306 UMS 473; — 5,720,509; 1,104, 1398 — 615,437 4+ 115,066 
alcoi do....| 111, 585,000) 5,244,498] 104, 102,209 — 5,033,520 — 7,482,701 4 080,331 
y ILC do....| 83,150,445; 4,905, 876) 50,965,308. 5,304, S84) + 3.814.865 + 390,008 


Total: Son seen eet esae e usta ed 43,108, 401]............ 43,738,187 |........... 


+ 630, 356 

a Note that these copper figures are those returned by the producers, both in 1905 and 1906, The 
smelter returns—9¥, 404,530 pounds — were used in the 1905 report, but itis thought proper to use the mines 
returns in this place, even if they should fall behind the actual output on account of small percentages 
of copper in certain ores which can not be definitely placed. 


Production of gold, silver, copper, lead, and zinc in Colorado in 1906, by counties. 


| Produc- Gold. Silver. 


County. ing Lounge. SS A xc mo 
mines, Quantity. Value. Quantity. | Value. 
Short tons Fine ozs Fine ozs 

PA vee E 44 5, 528 9,131.72 $188, 769 21,023 $14, 688 
ORATOR MEDIE 16 14,134 2.504. 05 57,965 54,000 36, 588 
Clea q AAN 71 64,774 25, 620. 81 529,753 652, 796 437,313 
OLI en hears oy ult 1 85 71.30 1,474 TAS 501 
Costilla ccoo ches osse vem e ver rci 2 28 20. 60 A PEN 
iro A EHE 12 3, 543 780, 30 16, 315 19, 480 53,252 
Deli sa I [xti 1. 8S ^) femp EP 
Dolores...................LuuuL. 8 2,242 454. 64 9, 308 34, 200 22,074 
Dongle ere eter voL vu RS .20 4 | "ERES DESERT 
Ir Mete T HM PORRO OMNE 16 15, 986 2,404. 27 51,561 , 94,012 63, 501 

Fremont. secas 3 1,010 3.72 77 | 79 
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Production of gold, silver, copper, lead, and zinc in Colorado in 1906, by counties—Con. 


Produc- Gold. Silver. 
County. ing Tonnage. aa SS CAD M 
mines. Quantity. Value. Quantity.: Value. 
| Short tons.| Fine ozs. Fine ozs. | 
Garfield. i2. iore oasis sores ed Dn 2. 66 $55 3! 2 
GAD s casus I sien ee ce ean SU. 90 | 114, 662 53,981.74 | 1,115,902 242, 478 162, 460 
Gunnison. ...... 2... eee eee eee 20 31,103 4,233. 05 87,505 10, 798 41.435 
Hinsdale... ize eel 16 7,086 1,185. 68 24, 510 87,940 58, 920 
JOUOKSON ees k cesa REY eye REA 1 E A A A eee eee 
y A ER 61 672,055 73,016.30 | 1,509,381 | 3,890,338 | 2,606, 526 
La A epo E PERO 8 7,131 14, 102. 62 303, 930 121,711 81, 546 
Lares 1 460 43.73 904 1,136 761 
MGS O A DS ae A quer 22. 89 473 15 10 
Mineral al wend 13 126, 164 7,713.14 159,445 | 1,150, 318 770,713 
Montezuma.............. eee eee LI: cim ena 4.02 A je 
Montrose...................ees. D ES 5. 51 114 3 2 
A 4 geo iru CE E er Ie 23 48, 468 47,996. m 992,179 916,256 613, 892 
PE A A x D pee eras 16 , 10,072 19,110. 5 395, 050 144,815 97,026 
PIUEIIS c Fae Exi hss dH SURE 203, 400 50.60 1,172 | 2,131,374 | 1,428,021 
Rio Grande.................... 2 10 415. 06 8, $50 152 102 
Routt cov ec XR ICE Busan aa e 336. 24 6, 951 42 28 
SüUgaclo. i sum co ener aita aes 7 999 308. 09 7,628 737 494 
San JUAN ds 26 196, 438 43, 545. 96 900,175 690, 076 462, 351 
San Miguel..................... 21 386, 135 118, 411. 84 2,447,790 l. 672, 522 1,120, 590 
Amos od press iri US 30 34, 050 6,761. 55 139,773 107,75 72,194 
'TT'ellBE S ores tuse Sak erede 105 702, 069 689, 500. 73 | 14, 253, 245 d io 33,183 
TOU. s ve ka ERA wees 664 | 2,648,923 | 1,122, 814. 17 | 23,210,629 | 12,216,830 | 8,185,276 
Copper. Lead. Zinc. 
é Nd DER c NE fet EL UT 
ounty ; + , ; value 
Quantity.| Value. | Quantity. Value. | Quantity. | Value. i 
Pounds. Pounds. Pounds | 
Boulder.............. 3, 539 $683 47, 491 A eee IER RE es $206, 847 
Chülfee... s iere me 349, 466 | 67,447 | 1,227,019 69, 940 717,703 $43,780 275, 720 
Clear Creek........... 235,375 . 45,427 | 3,307,001 188,499 | 1,755,805 , 107,104 | 1,308, 156 
CONC) PAN MA A A quisi rS E O A ee iil cate 1,975 
A Ae occ Saree lu coed O OS E AAA AE PO RO 426 
A . bacon o xs uR 2,725 526 115, 960 A A eve AOT RE 76, 706 
A A AA E nba eco haeo a A A IS 39 
Dolores............... 199, 379 | 38, 480 118, 229 6, 739 22, 506 1,373 78, 904 
DOU BIA AA A PA AA ha eee ace A val dn E deerat d 4 
Englocoieenccxiweiewe 130, 233 25, 135 307,755 17,542 | 1,065,082 64, 970 222,7 
NN AAA A A A wel lE Dime emigre 2 568, 508 34, 079 34, 809 
COrHeld ARA AS AS A A A ROB INE TERR RS 57 
GIIDI. aupa dare 638, 002 123, 134 510, 791 2U llo arcas PW NN MS. 1, 430, 611 
GUNNISON. vss AA rr eR ren 248, 737 14,178 328, 180 20,019 169, 137 
Hinsdale.............. 63, 621 12, 270 753, 050 42,975 30, 475 1,859 140, 543 
Jetlerson.............. 3, 150 [p REN NS A PARC OPE 608 
LAURO isaac a ok 2,092, 735 403,898 | 47, 456, 964 | 2, 705,047 | 71,702, 721 | 4,373, 866 | 11, 598,718 
La PH vez 445 80 | 2, 228 127 levee cae as nemis bau. 385, 689 
LA TITÉT, iucunde 41, 331 ri jr PCT T RS ecc A E 9, 642 
FT PR RT MM E A DNI UNE MEET A n ie a Sut a nS 83 
Mineral............... | c E 13, 038, 333 743,185 | 3,562, 737 217,327 | 1,890,670 
Montezuma...........1........... MN PI A rcc rere 83 
Montrose............. | PTE | A bun tea ase Sette) Veal ke um ms d Louie hieu rs Saa pated aac 116 
OUEEV Lu ido secco iE 297,741 57,464 , 5,025,385 286, 447 10, 377 633 | 1,950,615 
lino ose x ed vont EN 14, 399 2,779 966, 193 90: UT. [uncut pad rac bae ad CT 549, 928 
Pith itis. i nex enc AO e ddeà fea x 17,951,674 | 1,023,245 | 3,673, 755 | 224,099 | 2,676, 537 
Rio Grandes cu. serach) e eee dais senile aee S eiu tee eae aues uid diuum Tague ween sues Obes 8, 682 
Roütt A A eae vives tea E c uu et ee rod 6, 979 
A A E 49, 141 DO eod occa esi sedat EA 10. 923 
Sun Juan............. 1,549, 063 299.085 | 4,515,317 257,373 584, 476 35, 653 1, 954, 637 
San Miguel............ 10, 725 13,650 | 7, 158, 189 MOB OTE AAA PA 3, 990.047 
Summit............... 27,120 5,234 | 1,301,912 74,209 2,942, 983 179, 522 470, 932 
a A 1, 280 A A IE 14, 286, 675 
o AA 5,720, 929 | 1,104, 139 104, 102, 209 | 5, 933, 829 | 86, 965, 308 | 5,304,884 43,738, 757 


l 
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The mining industry in Colorado suffered from several temporary 
hindrances during 1906 which materially reduced the quantity of met- 
als marketed, but the increased prices received brought greater total 
returns. A larger number of active mines and an increased tonnage 
show that the industry is still in a very flourishing condition in spite 
of the fact that several of the State’s largest mines made a dimin- 
ished output, owing to accidents. Widespread increased activity in 
exploitation and development work in the larger camps augur well 
for a greater production in 1907. An almost universal demand from 
all portions of the State for more miners, and an absence of all labor 
troubles indicate improved conditions. 


Tonnage of ore sold or treated, number of mines producing, and tenor of ores in Colorado 
in 1905 and 1906, by counties. 


l Number of 
Total tons of ore sold mines proue: 
or treated. ing (including 
placers). 
County. A EP Ss BS neces dace in 
(4) in- 
: crease or 
1906. (—) de- 1905. 1906. 
crease. 
Short tons. | Short tons. 
Bouldep o coke ooh A a en EO rw edid e aid ide 5, 528 — 4,049 44 
E Lu. oou Sa II A A A alae toot a ebat 14.134 | + 726 15 16 
Ckur Cek: doe isa ORE a Oa hana dde ER II e 64.77 + 5,900 49 71 
CONE OS 2d tid Sis pc ROTE 85 | + 73 1 1 
COSI 250 Sas aoc eaa A dees qe s 28 + DN SV dare 2 
Cüste Pone A aa ae TE E EE eE E eE a a IR a En araa 3,543 | — 1,012 4 12 
IDa E E C E E AE E E ue ee E E E E E EEE ES POTS E S EE 1 
A A A A A ee crea eai es 2,242 | — 1,584 5 8 
A A A IA AI STS Slt 1 
E A US 15.986 ! + 3,937 9 | 16 
O A tie dT E Ld EE 1,010 | + 1,010 |........ | 3 
Ga sta oiu ete enero pa clie acad sum penu eredi Ae cte ca deu as ee al A 2 
Gilpin AA A esequi cing ca EU ter LEA Aqu SE 114,662 — 68,211 66 90 
GTA NET whew bee A A MO — 12 ) AAN 
E IN A AN O AS 31,103 | + 25,52 18 | 20 
VASTO a A E E NUS dead 7,086 ' + 2,045 10 16 
JEITOTSOI IN A A A A A ed as 5. — 10 4 1 
AA AA E A ates aos 672,055 + 23,0 61 61 
LA PTA: is clad BOS Md US 7,607 i + 2,005 4 8 
OLI GESTOR TT A EES Boe eden eee 400 | + 400 |........ 1 
e E O A AI IIA 1 
Mineral A O O ese va A AS 126,164 | + 34,826 10 13 
MODte FUN a A a aaeltee anes? 1 
MUDEFOSD os rr e a woe ww ads 1 
T E A E urement lon neue eeteuc ED 48,468 | — 50,498 14 23 
at Ree eh a DE Ex ch OT ÓN 10,072: + 3,327 19 16 
A A dar Sats 203.400 , + 95,473 25 27 
AO AA II ale ac eodd Re EIE 10) + aU PI 2 
Routt O O O EN wee A ÓN 2 8 
SEADE: Tod oTo cido DS A a qo: + 503 4) T 
ANIMA wb seeded a o aca aida 196,438 — 7,701 20 26 
Ban Mig el A sie basse cree cen sin winding nRT ENDS elena eas ERA «he B86, 735 + 95,307 19 21 
DUM MSN as O A E 34,000, — 2,580 34 29 
du I A E E 702,009 | — 14,289 88 105 
TOA a Riu LE 2,648,923  +144,8326 | 513 664 
Average total value per ton.................eeeeeeceesesssse Je RII $17.37 | $16. 51 
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Number of mines in Colorado, classified by chief product, in 1906, by counties. 


| 1 
Sines. | Deep mines. | 3 
| | | V op& Pi.le 7 07 [9$ 
s; ; 9 : zc 
County. 9 DNE E Ed i? 3$ 
Elola S @R of I% Lg ^5 
2 8/6. EU Ww Eos 
Bl 3 | 5 2% Se fk 26. £ E" 3 
> SE S| Bic 20". 725312. E 
| = a|al! & a | © | o 'co,c | o mn E 
A cites ce du utes ET INES | 18 lj 19, a4 | LE d pieds rice 44 
CIM MR MEE "S AA MN PS N 1 ab4 c3 42 1 43 16 
Clear -o.cuais2ueses aneurin aer I cd 4,4; 6, 3 R, 3. M a 
Conejos. ...... 20.222 e eee eee eceee SS DATA A er AA AMARE RS: l 
Costilla E AA E EET Wise HEN AN trad sacs PR 2 
iri. eeror enni ea MR PORERNE EE 1: 5 1 Bree: 2u D exis 12 
Delta ieran e DE ITE RES "mee d eae ehe Recut! be UU roe oa nin ak ish Lm l 
SOLIAS n o a a dc a lts TE | | Ili: e3 Jl, 42 | ASTE 8 
Douglas..............eseeseene- |. EA. d LORA A erent ez ce A A CA 1 
E E M ih luis 5, 4| 1| 2| 2 di 1 
A esse uev y wx JC n ES 1 Dus AERE RUE ASH EE | l 3 
Carod la ia | PA ERREA MU CDM OL a: uad Sea tae UD S Ros 2 
Gin ode Soc ice cedi DICTA Loos Me E - ics 43, 28 CHER NC 90 
GUISO Mitin PER oN Peak Panes ets | 1 A, A 6 4. g? 20 
Hii Slee a dat ds E A A 3 2 4 4 1 | d? 16 
TEMO adn AA pc A OA A pleat oe ata 1 
N T S L| 3|... 3| 8, 71 2 3; 2 aig 8 
La Duties eot ere es TEM Eas ARCHIE DI Damen | 5 1 1 | I Susans LH 8 
DEAD oss eere EE SURE m eres DER MERE NS LB Te eee ue leans IR MN 1 
A | A O A A SS cas | 1 
MinorA Lenceria meo cosas E erie ae nee ql calera | 2: 1. 94 B 
Montezuma............seeeeeees- BEEN hy ated AO | pdas f NE IMMEMORES ae | 1 
MONET ctx be nu deans RES A ed Ee du deesset i TS 1 
A thanhak ears oie dae RECEN: |] 3 dl en 241. ok | 2 23 
Dirk. O eens RM rss 2| 1 pO $e. us l O NM EU 
A N eee cess laris. eres ME meme 1 2 3. 2 
Rio Grandes coe oessiesteese ate ce KM ru RAE: Wa E | 2 
ROU i eye A aeo lass sient e 6 | PA | ERR PM Vien: ti groom A 8 
E A A A MEE SINE A A ¡A AN ah AREA, A 1 1 EE | 1 
SUM PMA sa 3 oos van Dodes ake ice ride DEALER: Paeria SINE eb 6| c6| d4j| 2 2] 3 
San Miguel..............Luuuuu.. 1 | 1x TEL pee 7 l 1 3 du vocas ?1 
SUG cando A uen 6 Dok: O 1 bie ese. 11 1| 912 39 
ROUGE. RR Di po, RE te, cl A SIT O core ains | 1% 
T'Otal pein io | 11 | 24 | 3 | 153 | 31 148 14 29 80 | 62 | 49 | 664 
a One copper mine. / One gold-silver-copper-lead-zine mine. 
b One copper-silver-zinc mine. g Two zine mines. 
c One silver-copper-lead mino. h T wo gold-silver-copper-lead-zine mines. 
d One gold-sil ver-zinc-lead mine. í One zinc mine. 
e One silver-copper mine. j Four gold-silver-lend-zinc mines. 


The gold-mining industry of Colorado during 1906 was seriously 
hampered in Teller, Ouray, and San Juan counties, but made substan- 
tial gains in San Miguel, Lake. Chaffee, Clear Creek, Gunnison, and La 
Plata counties. Thirty-two counties made returns, including 6 in 
which only small quantities of placer gold were recovered. This is a 
gain of S counties as compared with 1905. Teller, San Miguel, Lake, 
and Gilpin counties each exceeded the million-dollar mark, while 
Ouray and San Juan counties each produced over $900,000. 

The siliceous and dry ores, representing 67 per cent of the total ton- 
nage of the State, were the source of more than 96 per cent of the gold 

roduction. The remaining 4 per cent was derived from copper, 
ead, lead-zinc, zinc, and copper-lead ores and the placer mines. 

Gold from copper ores increased from 3,884.13 fine ounces to 9,185.58 
fine ounces, and was derived principally from Gilpin and San Juan 
counties, but also in large quantities from Clear Creek, Eagle, Hins- 
dale, and Ouray counties. There were 19,679.77 fine ounces of gold 
saved from lead ores in 1906, as compared with 31,667.99 ounces in 
1905 and with 70,641 ounces in 1904. Lake, Clear Creek, Ouray, San 
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Miguel, and Park counties were the chief producers. In addition, 
335.41 fine ounces were saved from copper-lead ores, of which Gilpin 
County furnished the bulk. Eagle ind Summit counties produced 
594.58 fine ounces of gold from zinc ores, as compared with 1,846.39 
fine ounces in 1905. Gold in lead-zinc ores increased from 3,047.55 to 
11,077.88 fine ounces, of which Mineral and Lake counties furnished 
the larger portion. 

The placer production increased in Chaffee, Summit, Park, and 
Routt counties, but fell off in Jefferson and San Miguel counties. 
Small quantities of placer gold were also recovered in Clear Creek, 
Delta, Douglas, Garfield, Gilpin, Lake, Mesa, Montezuma, and Mont- 
rose counties. One large dredge was working in Summit County, and 
2 small dredges were digging in Routt Countv. Hydraulic mines 
were active in Summit, Chaffee, and Park counties. The remaining 
placer production resulted from small sluicing and panning operations. 


Source of gold product in Colorado in 1906, by kinds of ore, by counties, in fine ounces. 


| Deep mines. 


! 
County. Placers. siiceons or | Copper Lead ores| Zine | Lead-zine Doei Total. 
dry ores. ores. ¡e ‘| ores. ores. ih 
ores. 

Boulder......... NNI, | 8,801.22 426 | 326.24)... MOTHER | ere | edm. 
Chale. 22s ceci 1,481. 48 196. 89 35. 00 07483 E 373.26 | 41.09 2.04.05 
Ciear Creek...... | 15. 85 20, 296. 46 798.00 | 4,011.53 ........ 356. 92 | As. 05 25,026. 81 
Qi A E AA rRNA MES NR KE ene eee: 71.30 
E A Veeed aces 20.00 |..... RA A a cus leiden aah tose nad ee tee POTINS 20. 60 
A A e es 780. 92 4. 98 9.90 |. ornatu coqui dao qudetaae 789. 30 
Delta. lx AAN A xS nix RT A hee E IN 1.88 
DOLO. a 363. 40 79. 48 ES ise ex Ox tes dud 3. 19 454. 64 

Douglas......... dU: Piemonte. cesis oen duet si ee e ptura hatc eee ee oo sede 
EHE iex ad ES dixe e's 1,596. 33 356. 09 142.27 | 304.55 ,........... 5.03 2,494. 27 
Fremont........ Laue dais Bo A EA A enhn RR PRAE | 72 
Garfield......... 2-00 cau ce Sosa re) omes A IER 2. 66 
CUPO cin eee 26. 09 | 48,233. 97 | 5,033. 18 A: E EA canines cere 120.02 | 53,981. 74 
Gunnison........ LATUR 4,077.14 ,.......... Dios UL. AA e RR ERE ES 4,233. 05 
Tisdale Del eee 646. 10 267.37 214.44 1522s .39 54.08 1,155. 68 
JEEPS. eas cae tates A aes Pe cw OS Ra ee eee oleae O CEN E A: —— 
AKG eters ise eee | 64. 92 65,878. 50 1.......... 4,508.95 |........ 2,903.93 ........ 73,016.30 
La Plata........ aeons 14,040.21 |.......... E ON NERA 61.05 14,702.62 
Larimer......... AS AA AR Uis ÓN D DUM 43. 73 
Mesa... . l.l... 20.89. o v me A leones uuo ua dex SN eue re qu DLE E 22. 80 
Mineral d corecinfeeSueeces 117.55 |....... 430.11. J... 7,259.48 rene 7,113.14 
Montezuma ..... 4:07 Nines ds secun PO were RAIDER DUM E mE DONT | 4.02 
Montrose........ Mo o e da TMG 2 fe soca A A ETUR vane dace alts oe 5.51 
UBI Y usur ats gles aye DEC i 43,560. 29 518.24 | 3,898. 49 ........ 2.27 R. 37 47,996. 66 
Pat nn oea AA | 487. 81 17,304.09 |.......... 1,223500 A pa Fes: E 19,110. 53 
Pitkin oaase eR PRAES [mr AA O O T ET E ^6. 60 
Rio Grande. ..... .......L.. BN. OB iat id Oeil rv E A A Mae ees 415. 06 
OU A | E AA A O Saez EA AS 336. 24 
Saguache........1.......06. A6. 09 PA 3:24. oce is o dame aie TUR 308. 00 
San JOAN ss ou eer cade ox 41,009. 72 | 2,046. 88 200. 90 1........ 288.46 |........ 43,545. 96 
San Miguel...... 85.43 |. 115,220.93 |.......... 3,006.48 |........ TEE OS 118,411.84 
Summit......... | (a) 6,055, 50 1.77 241. 08 | 200. 03 200. EE S 6,761.55 
Teller............ | NON EBD, 300. AO eere dete el noct oman A e 689,500. 73 
TOR sen 2,595. 88 | 1,079,321. 07 | 9,189. 58 | 19,679. 77 | 594.58 | 11,077.88 | 355. 41 |1,122,814.17 


a Placer gold included with siliceous ore, to hide individual production. 


The silver output of Colorado totaled 12,216,830 fine ounces, valued 
at $8,185,276, a gain in quantity of 717,523 fine ounces and in value of 
$1,239,695. "This increase should be accredited in the main to Ouray, 
San Miguel, Mineral, and Park counties, and in a less degree to Custer, 
Eagle, Gunnison, Hinsdale, and La Plata counties. Large decreases 
were reported from Pitkin, Lake, Summit, and Gilpin counties, and 
smaller decreases from Boulder, Chaffee, Clear Creek, Dolores, and San 
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Juan counties. The principal silver-producing counties of Colorado in 
1906 rank according to output as follows: Lake, Pitkin, San Miguel 

Mineral, Ouray, San Juan, and Clear Creek. An increased tonnage o 

silver-lead ores in Ouray County resulted in a gain of 609,850 fine 
ounces of silver. 

Considering the source of the silver product by kinds of ore, it is 
found that 52 per cent of the total output, or 6,351,861 fine ounces, 
were derived from siliceous ores, as compared with 6,107,559 ounces in 
1905. The large increase of silver produced from copper ores (from 
55,388 to 317,336 fine ounces) was due to the reduction of greater 

uantities of silver-bearing pyritic ores from San Juan, Ouray, and 
insdale counties. 

From lead ores over 28 per cent of the total silver output, or 3,436,204 
fine ounces of silver, were saved, as against 3,883,827 ounces in 1905. 
In addition, a small quent (36,015 fine ounces) was won from 
copper-lead ores. Zinc and lead-zinc ores furnished 2,073,818 fine 
ounces, as compared with 1,451,625 fine ounces in 1905. This prod- 
uct measures, in a way, the gain in preparing by concentration and 
separation this class of ore for market; it makes valuable by separa- 
tion outputs of ore which were previously of little value. 


Source of silver product in Colorado in 1906, by kinds of ore, by counties, in fine ounces. 


| Deep mines. 


County. Placers. | Siliceous e| CP | Total. 
ordry | CORBE | Lead ores, | Zine | Lead:rine | per 
ores 
Boulder.........|.......... 17,738 6 A A A 21,923 
Chaflee.......... 273 3,396 3,226 15,194 l........ 27,799 | 4,721 54,609 
Clear Creek...... 15 ; 3,957 86,051 /|........ 99,143 300 652,796 
Conejos..........'.......... rip E SO A P 748 
Costilla.......... ade dpi ge ue UE RIS ae PEN cena cux dE atu ees va diese lees eek dare aaa E. 
Custer........... Sines ered 77,356 100 E A t aasa 79,480 
indc eT erc c posse lexan tae ale wk 
Dolores.......... .......... 10,134 | 15,705 K P T lieved eee exe tee’ 5,000 34,290 
POI T NE O rp cR NS S 
Eagle............ noinen 44,173 | 22,064 14,933 | 10,609 |............ 3,133 94,912 
Fremont- sessies c. weewwex|t o XB IRR Ana ehe Ew xa Cere eae sd eek ins uote eed lene EROR 
Garfleld......... cure CA O Eo e poto 3 
Gilpin........... 6 216,217 11,670 Pr A AP 4,800 242, 478 
Gunnison........ PA 55,260 |.......... 11,550 | 2,188 1,800 l........ 70,798 
Hinsdale........ PA 11,189 34,055 33,760 |........ 300 | 8,636 j 
Jeflerson........ A TU P A AM OA OA 
Lakb. iv thes | 9 | 1,081,900 .......... 1,137,672 | 27,210 443,547 |........ 3,890, 338 
La Plate oia ies 4908. lanana BIO os cade AA 1,867 121,711 
Larimer......... A AS 1136 AAA edat AAA lace cous 1,136 
LIT E | Dudes A ee hee A A coti tres 1 

Mineral.......... .......... 899,813 |.......... 161,521 AA 88,984 |........ 1,150,318 
MOBDtez IA AAA A A satan oq ed sw dureh IMA ies qus erc urat utu aea 
Montrose........ | A A steals 
OUTBY tatuada: ias 198, 663 45,014 667,494 |........ 4,858 916,256 
Park............ 107 3920" eee eer 108,079 |........ TC T NA 2,700 144,815 
Pitkin........... EIA 362,198 |.......... 786,068 |........ | 983,108 |........ 2,131,374 
Rio Grande. .....|.......... AA — E] A Sate eae 152 
Routt........... A A A A A, OA 42 
Saguache........ tt EN seeees cs DIR. A A AS 137 
San Juan........ SPEED 328,057 | 179,797 | 160,392 |........ | 21,830 |....... Bg 690,076 
San Miguel...... | 79 | 1,449,598 |.......... h.l MM THUS MERO: 1,672,522 
Summit......... i — 1,044 28,507 606 10,522 | 18,000 , 49,073 |........ 107,752 
Teller... oo ETE WEE 70) ere N O ee 49,527 

Total...... | 1,596 | 6,351,861 | 317,336 | 3,436,204 | 58,007 | 2,015,811 | 36,015 | 12,216,830 


The quantity of copper reported from the producers amounted to 
only 5,720,929 pounds—less by 615,437 pounds than were reported in 
1905, but owing to a gain of 3.7 cents per pound in the average price 
for 1906 over that of 1905 the total value was greater by $115,666. 
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These figures represent the number of pounds of copper for which 
the miner received some pay. The smelter output is somewhat in 
excess of this figure, since much of the ores from Colorado contain 
smaller quantities of copper than are paid for by the buyers. This 
metal brings less returns to the miners of Colorado than any of the 
five metals here considered. Excepting a few small mines whose 
total output is negligible, there are no copper mines proper in the 
State, and almost the entire output is derived from ores carrying 
ereater values in the other metals. In a few mines, especially in 
Chaffee, Dolores, Ouray, and San Juan counties, copper forms the 
principal value in the ore, but not the entire value. În this connec- 
tion it is noteworthy that Lake County produced 2,092,735 pounds, or 
nearly 37 per cent, of the total output of the State, yet there were no 
ores which could be classed as copper ores. The principal copper-pro- 
ducing counties according to output in 1906 were Lake, San Juan, 
Gilpin, Chaffee, Ouray, Clear Creek, Dolores, and Eagle. Of these, 
only Lake, San Juan, and Chaffee counties made diminished outputs. 

As was the case with copper, the lead fell off greatly in quantity 
dropping 7,482,791 pounds below the j eis of 1905, but increased 
is raised the total value $689,331. reater returns were received 
rom the mines of Boulder, Clear Creek, Custer, Eagle, Gunnison, 
San Miguel, Mineral, Ouray, and Park counties. The combined gains 
of the last three counties totaled 5,418,000 pounds. The mines of 
Chaffee, Dolores, Gilpin, Hinsdale, Saguache, Summit, Lake, Pitkin, 
and San Juan counties lessened their output. The aggregate de- 
creases made by the last 3 counties amounted to 11,669,000 pounds. 
Counties producing more than & million pounds of lead in 1906, 
arranged according to output, were Lake, Pitkin, Mineral, San Miguel, 
Ouray, San Juan, Clear Creek, Summit, and Chaffee.  - 

The ores of Lake and Pitkin counties occur largely as replacements 
in limestone; they produced 65,408,638 pounds of lead in 1906, while 
the balance of the State's production, or 38,693,631 pounds, was 
chiefly from ores occurring in fissure veins. 

In accounting for & ler lead output, in connection with a greater 
silver production, it is noted that decreases in lead were made by the 
same counties which fell off in silver production, with the exception 
of Boulder and Clear Creek. Generally speaking, the falling off in 
the State total of lead was caused by lime-replacement ores averag- 
ing comparatively higher in silver and lower in lead than in 1905. 
Furthermore, there was a decreased quantity of lead ores and an 
increased quantity of silver-bearing siliceous ores, poor in lead. 
In view, however, of the prevailing high prices of these metals, the 
reduced production of lead and copper 1s difficult of explanation 
further than is given in the reasons assigned for the diminished ton- 
nages in the individual county descriptions which follow, including 
shortage of cars, labor, and mills—the last due to fire and snow in 
the San Juan region. 

Zinc shows the substantial gain of 3,814,863 pounds in quantity 
and of $399,008 in value, the total for 1906 being 86,965,308 pounds, 
valued at $5,304,884. This quantity must not be taken to represent 
actual ae of spelter produced, as a portion of Colorado zinc and 
zinc-lead ores are never reduced to spelter, but are converted directly 
into pigments. Therefore, these figures indicate, as closely as could 
be estimated (by subtracting 25 per cent from the assay value of ores 
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shipped to smelters), the quantity of zinc (spelter) which would have 
been produced from Colorado ores had none been used for other pur- 
poses. This method of recording the zinc output is used in an effort 
to place the metal on a plane for comparison with the lead and cop- 
per productions. A small percentage of lead is also used in paint 
manufacture, but it is likewise listed as metallic lead in this report. 
In future reports an attempt will be made to separate approximately 
the ores used for pigments from those smelted for zinc, but the difh- 
culties of such a separation are considerable. In many cases the 
mine owner may, indeed, not know for what purpose the ore is used. 

Colorado is second only to Missouri as a producer of zinc, but in 
the latter State zinc is the primary metal sought, while in Colorado, 
with few notable exceptions, the zinc occurs as a by-product in the 
ores of other metals. Until late years the zinc content detracted 
from the value of the ore and often made it unsalable; but with the 
advent of successful separating and concentrating mills, accompanied 
by advanced prices, the zinc rapidly became an asset, and in the 
large silver-lead camps of Colorado—especially Leadville—it aided 
materially in the recovery of these districts from the depression which 
followed the demonetization of silver. The following counties showed 
increased production of zinc: Chaffee, Fremont, Hinsdale, Lake, Min- 
eral, and San Juan, while diminished outputs were recorded from 
Clear Creek, Dolores, Eagle, Ouray, Pitkin, and Summit counties. 
The gains made by Mineral and Lake counties total nearly 8,000,000 
pounds, while the combined decreases of Eagle, Dolores, and Pitkin 
counties amounted to nearly 5,000,000 pounds. Lake County (Lead- 
ville), with a production of 71,702,721 pounds and a gain of 6,846,688 
pounds, is accredited with over 82 per cent of the State’s total output, 
and more than nine-tenths of the total increase of zinc. 

The smelters of Colorado had a successful year. Technically, the 
most interesting feature was the adoption of the Huntington- 
Heberlein roasting process at the different plants of the American 
Smelting and ROS Company. In September the refining plant 
of the Boston and Colorado Smelting and Refining Company, at Argo, 
near Denver, was destroyed by fire and has not been rebuilt, but the 
matte has been shipped to the American Smelting and Refining Com- 
pany'srefinery at Omaha. This leaves the State of Colorado without 

lants in operation for the refining of lead bullion or the bessemer- 
izing of copper matte. Considerabie construction work has been in 
progreas at the Ohio and Colorado Smelting Company's plant at 

alida. The Grand Junction smelter made an unsuccessful run during 
the year, principally on ores from Eagle and Ouray counties. At 
Silverton the Ross Mining and Milling Company resumed smelting 
Open E at the Kendrick and Gelder pyritic smelter on ores from 
their own mines and some custom ores. In Ouray County the Sara- 
toga pyritic smelter ran part of the summer. 

The following list gives the smelting plants in Colorado in 1906: 
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List of Colorado smelting plants in 1906. 


City. | Plant. Owner. 
i 

Denver.. nananana | GIODG. oii i hp do American Smeiting and Refining Co. 
Pueblo a da cin L"Püeblo ir Do. 

DG uteecod wasnt | TL) eee eee Coe geet ee Do. 

DO. uisi ee ets United StatesZincCo .... Do. 
Lead Hle. ssns ie ies Arkansas Valley ........ | Do. 
o Lise ees Durango................ Do. 
(A ARO Sas iaa | Boston and Colorado Smelting and Refining Co. 
Canyon City @. 0.0... eee eee eee eee ee United States Smelting Co. 
SE on eot cars Ret ACH AFER | Ohio and Colorado Smelting and Refining Co. 
Silverton d.. aaan i Kendrick «€ Gelder...... Ross Mining and Milling Co. 
Grand Junction®...... A A A Grand Junction Smelting Co. 
d jp IM ROREM HUNE RE ' National Mining and Milling Co. 
DU S RE HG des i SATBLOPA eo edeansews Continental Smeiting and Reduction Co. 


a Zinc ores. b Pyritic smelting. 


Subdivision of tonnage of crude ore sold or treated in 1906 in Colorado, by counties, in 


short tons. 
Dry or ' Lead- | Copper- 
County. siliceous | copper ane Zine. | zine lead Total 
ores. | ; | ores ores 
_AA€á< A mm A ——— 
Bold occ 5, 278 9 241 | TTE C ORE | 5, 528 
AAA ooa Moonin 301 6,240 ' 3,150 .......... ! — 38,860 | 555 14, 134 
Clear Creek... lusus... 46, 734 455 | 11,483 1.022.020. | 5,802 300 64, 774 
A 1 asa wxe eens NO E se ica E ans tas Galt Pa vata hs Gee, epu da, turae uf 
COSTA ou Sak —— oh os A hs we d d EE Lea wes Glan Si cise cease ena a D alacant 28 
A 2c. tilsateo us 3, 380 25 | e ihe TN E (ee ee 3, 543 
A IHE EUER A AA AAA AR TR IMS (d E ACA 
Dolores. cc 132 1, 933 IN ace a 80 2, 242 
E AA A A O II A A O 
lotes S 2,511 3, 185 192 | 10,078 .......... | 20 15, 986 
FIV montis iles ds oed mus AA E im | ,000 |... EP 1,010 
o A A AN s dr etia A T MEINMEEMET PA A 
Doo sta dicas: 111, 559 1, 449 1:054]. 5:5 oss dee ih 600 114, 662 
Gunnison...........uuuu... 30, dll OA 245 491 100 | acus v ee 31, 103 
Hinsdale.....lllssssssuuuse 3,672 301 9 872 seis 10 231 7, 
Jeferson..........Luuu. MUN I Sears ts chee i AAN A AE ei cad A 
ET 201,878... ..... 210, 404 9,039 | 250,734 |.......... 672,055 
la Palace caus due tes QAUM Lo oe esas so —— el E nde ca ena 42 7,157 
LISTES cats eee pti oiu anaien dedi A n 
OA hd E RAE RN RR PM eT eee ae eaten A 
MIDA ME 42,836 |.......... A 024 AREAS | 6,004 A | 128,164 
PE A EE E A | A A peeejmeHeHeÁ LEID 
ONTO "EE 
Mos NONI NO 3,129 | 1,838! — 7,416 .......... | 51 34 | 48, 468 
Z0 MRNA MEN IE 6, 434 |.......... E. c a NE: a 5 ` 10, 072 
ss ooo 21,843 |.......... | 43,155 |.......... | 138,402 l.......... | — 203,400 
Rio Grande. ......... — Wise a Ga ae | ala | 70 
ONG ut osse sexto nep id e uices emu Seta cad ledio dp eoa UR ee dente uade! QU Geta wd ui ee UQADA A A 
Sagiache... 2.26. eee eee. 958 a.na dl lectern cnet OPERAR peste us | 090 
SanJuan...... esee. 166,080 | 15,505 ' — 2,309 |.......... | 12,544 ........... 196, 438 
San Miguel.......---....... 371,047 l...a... 15,688 A louie es ¡AM 386, 735 
Sbado 18, 600 17 | 870 | 11,316 | 3,247 l.a... 34, 050 
n7 AMNIS] 202/000. ce hea A UI Sae dene ico ae 702, 069 
Total. imos dicas: 1,782,600 | 31,431 | 309,574 | 31,924 | 491,463 1,922! 2,648,923 
Average recovered value 
per ton in gold and silver. $14. 90 $12. 82 $8. 75 $1. 60 $3. 21 $16. 38 $11.81 
l i 


PRODUCTION BY INDIVIDUAL COUNTIES. 


BOULDER COUNTY. 


The precious metal output of Boulder County for 1906 shows 
another large decrease. ere were produced 9,131.72 fine ounces 
of gold, valued at $188,769—a loss in value of $72,832; and 21,923 
fine ounces of silver, valued at $14,688—a decrease of 48,998 fine 
ounces. The small copper production was increased by over one- 
half of the 1905 output, and there was a small lead production amount- 
ing to 47,491 pounds, valued at $2,707. 

21650-—m R 1906——14 
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With 44 producing mines, a gain of 13 mines, the total tonnage 
dropped to 5,528 short tons, a trifle more than one-half the tonnage 
of 1905, but the average value per ton increased from $31.81 to 
$37.42. This resulted from the fact that several properties shipped 
only the higher grade ore and withheld the lower grade for treatment 
in mills not then completed. The increased mining for tungsten at 
Nederland is also responsible, in a measure, for the diminished gold 
and silver production, in that the high price of tungsten during 1906 
made it more profitable and attractive to the miners of Boulder 
County. 

The completion of several important mills for the handling of low- 
grade ores gives promise of a somewhat larger production during 1907. 

Central district.—This district, located about Jamestown, with 5 

roducing mines (2 more than in 1905), increased its metal output 
kom $5,168 to $19,213. The Wano group, of the Monarch Consol- 
idated Gold and Copper Mining and Smelting Company, was the 
rincipal producer. The development in this mine includes a 190- 
oot shaft and a 500-foot tunnel. The production was derived from 
a preliminary run from the new 50-ton roaster and cyanide mill. The 
Grand Central and Big Blossom mines made some small shipments 
of high grade ore which was taken out in development work in two 
tunnels, one 770 feet and the other 800 feet long. Other producers 
include the Smuggler, the Rip Van Dam, and the Red Spruce mines. 

Gold Hill district.—This district, which includes Gold Hill, Rowena, 
Salina, and Sunshine, was the most active during 1906. Fifteen 
mines produced 2,351 tons, an increase of 6 mines and a decrease of 
14 tons; but the total value increased $7,799. The Belle group, 
Cash-Birkin, Corona and Black Cloud, Ingram, Inter Ocean, Lucky 
Star, Richmond, and Slide mines were the chief producers. The 
Black Cloud mine is developed by a 200-foot tunnel, 3,000 feet of 
drifts on the vein and 300 feet of winzes, and is e uipped with a 30- 
ton amalgamating and concentrating mill, using rolls and Huntington 
mill. Several other properties reported development work for 1906. 

Grand Island district.—In the southwestern corner of the county 
the Grand Island district increased the number of shipping mines 
from 2 to 5, but the tonnage and value decreased about one-half. 
The Boulder County mine has a 350-foot shaft and 3,200-foot crosscut 
tunnel, and is equipped with a 10-stamp amalgamation and concen- 
tration mill. The . S. Gold Corporation has spent four years in : 
developing its properties and pe to begin shipping on a much 
larger scale during 1907. The Highland Mary Company is pushing 
its drainage and transportation tunnel, which will aid in opening up 
several adjoining properties. 

Magnolia district.—There was increased activity in Magnolia dis- 
trict, including the Cash mine, the Fortune and New Year, and the 
Hereafter and Mountain Lion groups. Ore from the Cash mine is 
handled by the new cyanide plant after roasting. 

Sugar Loaf district.—The Sugar Loaf district was second in impor- 
tance as a producer during 1906, having fallen off to about one-half 
of the totals for 1905. The Livingston mine did not operate its 10-ton 
cyanide plant, but shipped directly to samplers. The Clinton Mining 
and Milling Company was the leading producer of the county in 1906, 
but did not equal its total for 1905. i few other properties are being 
developed,  ' 
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Ward district.—There was a slight improvement in conditions in 
the Ward district last year. The Big Five Tunnel, Ore Reduction, 
and Transportation Company operated the Columbia, the Dew Drop, 
and the Ni Wot mines. This company has a 100-ton concentrating 
mill. The Golden Slipper Mining and Milling Company carried on 
extensive mill tests. hhe Myrtle Mining Company suffered a severe 
loss in the destruction of its cyanide plant by fire. In addition, 
several properties were actively developing. 


CHAFFEE COUNTY. 


Metallic production of Chaffee County, Colo., in 1905 and 1906. 


Goid. Silver. | Copper. 
Year. SS eS E = ii Ma dá X Seka 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Fine ozs. Fine oze, Pounds. 

E oe alee are cara atus 1,500.28 | $32,378 75,205 1 $45, 400 379, 722 $59, 237 
Di vc ED 2, 804. 05 57, 965 54.109 : 36, 588 | 349, 406 67, 447 
Increase (+) or decrease (-)...... +1, 2387.77 | +25, 587 — 20, 656 | — 8, 872 | — 30, 256 | +8, 210 

Lead. Zinc. | 
Year. ee ---— | Total value. 

| Quantity. | Value. | Quantity. | Value. | 

Pounds. | Pounds. | 

IU. o es aka Sears Le Rea E E 1, 250, 302 $58, 764 | 315, 405 $18,614 $214, 453 
TMD gs a ee els sheets Soe ERE 1,227,019 10, 940 717,703 | 43. 780 215, 720 
Increase (+) or decrease (—)....... | — 23,283 |. +11,176 + 402, 208 | +25, 166 | +61, 267 


In 1906 Chaffee County made substantial gains in the production 
of gold and zinc, but the silver, copper, and lead returns oe a fall- 
ing off. In the case of copper and lead the increased market price 
for a decreased quantity caused a gain in total value. The gold out- 
put amounted to $57,965 as against $32,378, while the silver output 
diminished from 75,265 fine ounces to 54,609 fine ounces, cae. at 
336,588. The zinc production was more than doubled, reaching 
717,703 pounds, valued at $43,780. 

From the same number of deep mines (14) as in 1905 there were 
mined 14,134 short tons of ore, averaging $15.97 per ton in value, 
and $4.51 in gold and silver values. "This is an increase of 726 tons 
2 $1.10 in average value, but a slight decrease in precious metal 
values. 

The placer product of Granite district was doubled, and some 
placer work was done in the Turret «district. 

Chalk Creek district.—There was renewed activity and shipments 

from 2 gold mines in the Chalk Creek district. "The J. A. J. Milling 
Company resumed operations at the Mary Murphy mine, and the 
Baalbec Company worked its property. The values from this dis- 
trict were mainly in gold, lead, and zine. 
_ Cleora district. —Large shipments of copper ores, carrying values 
in silver and zinc, were made from the Sedalia mine in the Cleora 
district, 6 miles north of Salida. This mine has about 3,000 feet of 
tunnels and is erecting a 50-ton Wilflev concentrating mill. 

La Plata or Winfield district.—This district, 15 miles west of Granite, 
continued small shipments of silver ores. 
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Monarch district.—Monarch district, including the mines in the 
vicinity of Monarch and Garfield, produced over 65 per cent of the 
values derived from the deep mines of Chaffee County. Increases 
were made in tonnage, and in gold, copper, and zinc production; 
but a decreased quantity of silver and lead reached the market. 
The Colorado Mines Exploration Company worked through tunnels 
the famous Madonna mine, the largest producer. The Lilly mine 
wes operated by the Taylor Mountain Mining Company, and pro- 
duced copper ore containing some lead and silver. The mine is 
opened by a 386-foot shaft and a 1,500-foot tunnel. A complete 
surface equipment includes a 7,200-foot aerial tramway. Other ship- 
ping mines include the properties of the Vega Consolidated Mining 
Company, and the Parole the Garfield, and the Shamrock mines. 

Riverside district.—On Mount Harvard, in the Riverside district, 
northwest of Buena Vista, Messrs. Leonhardy & Son have run the 
Harvard Tunnel in 400 feet on the vein and have made some ship- 
ments of gold, silver; copper, and lead ores. 

Turret district.—The mines of this district were operated rather 
intermittently during 1906, but maintained a fair tota ue The 
principal producers were the Independence, the Vivandiere, and 
the Copper King lode mines, and the Browns Canyon placer mine. 
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Metallic production of Clear Creek County, Colo., in 1905 and 1906. 


Gold. | Silver. | Copper. 
Year. ——M— OSE a UR 
Quantity. | Value. Quantity. | Value. ¡ Quantity. Value. 
Fine 028. Fine ozs. | | ounds 
JONG dita cresce tee eut LCD 24, 366. 42 | $503, 698 602,437 $418,232 | 235,660 | $36,764 
1006 ADO 25,020.81 | 529,753 | — 652,796 437,373 235,375 45, 427 
Increase (+) or decrease (—)....... +1,260. 30 | +26,055 | —39,641 | +19,141 | —294 | --8,663 
Lead. Zinc. 
Year. A SSS > tal sulue. 
Quantity. Value. Quantity. Value. 
Pounds. Pounds. 
A TE 3,270,211 | $153,700 1,869,995 | $110,330) $1,222,724 
VO reia, 3,307,001 188, 499 , — 1,755,805 107,104 1.308, 156 


Increase (+) or decrease (—)....... +36,790 '  +34,799 | -114,190 | 3,226 | +85, 432 


The total value of metallic production from Clear Creek County in 
1906 amounted to $1,308,156, a gain of $85,432 over the output of 
1905. This value was derived from 64,774 short tons of ore mined 
from 67 deep mines, with the exception of $1,578 produced by 4 
placer mines, as compared with 58,775 tons of ore extracted from 46 
deep mines and 3 placers, which produced $1,908 in 1905. 

he gold product of 25,626.81 fine ounces, valued at $529,753, was 
a gain of $26,055. The silver production of 652,796 fine ounces, 
valued at $437,373, represented a decrease in quantity of 39,641 fine 
ounces, but an increase in value of $19,141. Likewise, there were 
294 pounds less copper produced, but the total value increased $8,663. 
The lead output made a substantial gain in quantity as well as in 
value, while the zinc production decreased in both quantity and value. 
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The average value per ton of ore was $20.14 against $20.77 in 1905, 
and the average gold and silver values dropped from $15.65 to $14.91. 
The activity in the mining indust of this county was greater 
during 1906 iban this comparison of figures indicates, but much of 
it was expended in development work. Many tunnels with their 
laterals are exposing ore reserves in nearly all the county's many dis- 
tricts. It is estimated that more than 20 miles of tunnel work have 
been completed as parts of tunnel schemes totaling 100 miles, and it 
has been stated that 90 per cent of the development work has been 
accomplished by means of tunnels. In the spring work was resumed 
in the Newhouse tunnel, and by the end of the year the breast had 
been advanced 2,165 feet, making the total length 17,208 feet. Some 
of the other tunnel enterprises include the Hoosac, in 1,000 feet, with 
3,000 feet to bore; the Freeland, 5,100 feet in and 3,500 feet to run; 
the United Gold Mining, Milling and Tunnel Company’s tunnel, in 830 
feet, to be 3,000 feet long; the Central tunnel of the Big Five Com- 
pany: the Lucania and the Banner tunnel, all in Idaho district and 
oring toward Gilpin County. The Seeman tunnel, in Lincoln district, 
is in 2,300 feet. Besides those mentioned later in district descriptions 
of Upper Clear Creek, the Rockford tunnel, in Trail district, and the 
Honest John tunnel should be noted. 

There was a notable increase in the number of properties using 
electrical power throughout the county. 

Idaho district.—This district embraces the mines in the vicinity of 
Idaho Springs, including Banner, Coral, Lower Fall, River, Payne’s 
Bar, Spanish Bar, and Virginia subdistricts. Compared with the 

roduction from the corresponding territory during 1905, there were 
arge decreases in tonnage and in output of gold, silver, and zinc, 
but the copper and lead totals were nearly doubled. A large portion 
of the ore is extracted from property tributary to the Newhouse 
tunnel. The ores are gold-silver-bearing sulphides of lead and cop- 
per and occur in fissure veins. 

The principal producing mines of this section in 1906 included the 
Consolidated Gem mines, the Silver Age and Franklin, the Little 
Mattie group, the Sun and Moon group, the Shafter, the Stanley 
mines, the Metropolitan, and the mines of the Big Five Tunnel Com- 
pany. Few of the mines have their own reduction plants, but there 
are many large custom mills centrally located at Idaho Springs. 

Griffith. district. —Griffith district includes the mines about George- 
town and Silver Plume, and the producing mines of Queen’s district 
are merged with Griffith district in this report. The output from this 
section amounted to $2,326 in gold, 190,705 fine ounces of silver 
741,580 pounds of lead, and 1,352,559 pounds of zinc, with a total 
value of $254,874. 

There was a decided decrease in the production of all five metals 
from this section during 1906. Though more mines were shipping, 
the outputs of the individual mines, including the larger ones, were 
considerably smaller in nearly all instances. The large decrease in 
the lead produced in 1906 makes zinc second to silver in value. 

The Frostburg-Mendota mine shipped an increased tonnage, but it 
was of somewhat lower grade and was derived entirely by concentrat- 
ing ore from old stopes and dumps. The Dives-Pelican and Seven- 
Thirty mines are opened by shafts and tunnels, and are equipped with 
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a 200-ton concentrating mill. The Colorado Central mine of the 
Aliunde Consolidated Mining Company is developed by a 600-foot 
shaft and by 3 tunnels—the Marshall tunnel, 1,800 feet; the Equator 
tunnel, 1,500 feet, and Ocean Wave tunnel, 4,000 feet long. The 
Whiting Mining and Milling Company, operating the Terrible and the 
Dunderberg lodes, has a vertical shaft 525 feet deep and a 700-foot 
tunnel, and the surface plants include a 150-ton concentrator with 
jigs and tables. The Scotia mine was operated a portion of the year. 
is is opened by a 2,500-foot tunnel, and is equipped with a 50-ton 
concentrator. A number of other mines made some small shipments 
and still others spent the entire year in active development work an 
in erecting mills, as was the case with the Griffith Mines Company, 
whose property is opened by a 700-foot shaft and a 12,000-foot tunnel. 
Including the Kelly tunnel, the Democrat Mountain Mining, Milling, 
and Tunnel Company have 15,000 feet of shafts, tunnels, and levels. 
This company completed a 50-ton concentration and separation plant. 

Argentine district.—This district, the scene of much development 
work for the past few years, greatly increased its output, which 
amounted to $51,116 in gold, 50,485 fine ounces of silver, 10,119 
pounds of copper, 623,739 pounds of lead, and 302,000 pounds of 
zinc, with a total value of $140,869. The Waldorf Mining and Milling 
Company was the heaviest shipper. Development work includes 3 
tunnels—the Stevens, 2,200 feet; the Tobin, 2,400 feet, and the Argen- 
tine, 5,000 feet long. The company has two concentrators—one of 100 
tons and one 0125 tons capacity. The Pulaski mine is opened by a 
355-foot tunnel. The Santiago mine, owned by the Santiago Consoli- 
dated Mining, Milling, and Tunnel Company, is dere pee by 5 tunnels, 
respectively, 75, 500, 600, 800, and 700 feet long. 50-ton concen- 
trating plant has been erected. The Josephine Mining and Milling 
Company and the Key West Mining Company also operated their 
properties. The East Argentine Mining Company has driven its adit 
tunnel 1,800 feet, and & crosscut tunnel 1,900 feet. Much develop- 
ment work was accomplished in the great Vidler tunnel under Argen- 
tine Pass. 

Jackson district.—The Jackson district, southwest of Idaho Springs, 
had an increased gold and silver production, but & decreased lead out- 
put. There were increased shipments from the Black Eagle mine, 
which is developed by a 550-foot shaft. Other producing mines 
include the Beaver mine, owned by the Sterling Mines and Tunnel 
Company, the Gold Leaf mine, and the Doret mine. ' 

Trail district. —' The trail district, or the Lamartine-Freeland section, 
also reports a larger production than in 1905. The Gum Tree mine is 
opened by a 600-foot shaft, a 250-foot tunnel, and about 5,000 feet of 
levels. The Champion mine was closed a portion of the year, await- 
ing the advent into lts proximity of the Rockford tunnel for cheaper 
drainage and ore transportation. The Brighton, the Old Stag, the 
Solid Muldoon, and the Teller mines were also included among the 
producers. 

Upper Union district.—The Upper Union district, or Empire section, 
also made a considerable gain in production for 1906. The Specie 
Payment Gold Mining Company had a successful year. The develop- 
ment work now includes a 600-foot shaft and 2,600 feet of tunneling. 
The Gold Dirt mine is developed by a 3,300-foot tunnel which connects 
with the bottom of a 515-foot shaft. The Pioneer mine has a 300-foot 
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vertical shaft, 360 feet of crosscut tunneling, and about 400 feet of 
drifts. Other active mines include the Silver Mountain, the Mint, and 
the Gold Fissure mines. 

Montana District.—1In the Montana district about Dumont, the Jo 
Reynolds mine was worked through a 3,500-foot adit, which connects 
with old shafts and levels. The ore is handled in a 40-ton concentrat- 
ing plant. 

CONEJOS, COSTILLA, AND RIO GRANDE COUNTIES. 


There was a decreased production from the mines of Ute district, 
about Platoro, in the northwest corner of Conejos County. Ore 
aL pá from this section must'stand the cost of a 45-mile wagon haul 
to Monte Vista, the nearest railroad point. Likewise, some of the 
higher grade gold and silver ores of Summitville district, Rio Grande 
County, were hauled 28 miles northeast to Del Norte for shipment. 
A number of properties report small amounts of development and 
exploitation work during the year. 

e mines of Grayback district, at Russell, in the northeastern cor- 
ner of Costilla County, made a small gold production in 1906. 


CUSTER COUNTY. 


Metallic production of Custer County, Colo., in 1905 and 1906. 


Gold. | Lead. | 


Silver. Copper. | 
Year "EE rows DR | ~ | Total. 
Quan- Quan- | Quan- rama | Quan- r 
tity. Value. tity. | Value. | tity. Value. tity. | Value. 
- —— m — E E A NTE ONO DEIS d = A i — 
Fine ozs. Fine ozs. , | Pounds. | Pounds. 
hop stony dads ee 1,205. 43 ($24, 018 32, 159 | $19, 424 | 2,300 - $390]... A $44, 732 
1906,....... SPON 789.39 | 16,318 | 79, 480 , 53,252 2,725 | 526 | 115,960 . $6, 610 , 76, 706 
Increase (+) or . | | | | 
decrease (—)... — 416.04 ,—8,600  4- 47,321 +33, 828 +225 | +136 +115, 960 oo 610 +31,974 
e | 


There was increased activity in the mines of Custer County durin 
1906. With 12 producing mines (8 more than in 1905) the tota 
value of the gold, silver, copper, and lead production increased from 
$44,732 to $76,706. There was a slight decrease in gold, but the silver 
output more than doubled in quantity and nearly trebled in value. 
The quantity of copper showed a slight gain, and a good production 
of lead was reported. 

The famous old Bull Domingo mine, which has been flooded since 
1899, was unwatered during 1906, and the old workings were found 
in good condition, so that it will probably add considerably to the 
silver and lead totals of this county for 1907. The Bassick mine 
was the principal gold producer last year. It is developed by an 
1,800-foot shaft d a 390-foot tunnel. The largest producer in the 
county and the source of much of the silver output was the Bismuth 
mine, owned by the Preston Gold Mining and Milling Company. 
Some of the other shippers were the Wet Mountain and the Silver 
Cliff group, the King of the Carbonates, the Pocahontas, and the 
Custer City, all located in the Hardscrabble district, in the center of 
the county. 

In Delta, Douglas, Garfield, Mesa, Montezuma, and Montrose 
counties small quantities of placer gold and silver were recovered by 
individuals wording along the streams at odd times. 
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DOLORES COUNTY. 
Metallic production of Dolores County, Colo., in 1905 and 1906. 


| Gold. Silver. Copper. 
Year. AA A 
| Quantity. Value. Quantity. | Value. | Quantity. | Value. 
| Fine Fine 
ounces. ounces. Pounds. 
1905. o ead do a 1,681.81 | $34,766 76,526 | $46, 222 119,821 | $18,602 
A Gee fame ae Ad N | 454. 64 9, 398 34, 290 22,974 199, 379 38, 480 
Increase (+) or decrease (—)....... | —1,227.17 | —25,368 — 42,236 | —23, 248 +70,558 | +19,788 
—— —- m — PP — E—— 
| Lead. œ Zinc. 
Year. ——————— I———————————— Total. 
| Quantity. | Value. Quantity. | Value. 
. Pounds. Pounds. 
pr ——— "———— 840. 319 $39, 495 1, 500, 000 $88, 500 $227, 675 
jp me" 118, 229 6, 739 22, 506 1, 373 78, 964 


Increase (+) or decrease (—)....... —722,000 | —32,756 | —1,477,494' —87,127|  —148,711 
| 
With the exception of copper, the metal production of Dolores 
County fell off greatly during 1906, and the total value dropped 
from $227,675 to $78,964. The idleness of the mines of Lone Cone 
district, 164 miles northwest of Rico, accounts for the decrease in 
old and silver. The 1906 output was derived from the Pioneer 
istrict, about Rico, where shipments were made from 8 properties, 
as against 4 in 1905. The tonnage amounted to only 2,242 short 
tons, a decrease of 1,584 tons. A remarkable increase in copper 
production, coupled with large decreases in the other 4 metals, made 
the total value of this metal nearly equal to the combined values of 
the others. Shipments from this section have generallv been 
restricted to the higher grade ores, and large bodies of refracto 
zinc blende ores, also carrying values in silver, lead, copper, and gold, 
have been left because of the absence of a suitable method of con- 
centration and separation. It is reported that this problem has been 
solved by an Australian flotation method, and that a mill is to be 
erected during 1907. If a successful plant is evolved Rico will rapidly 
become one of Colorado’s foremost zinc producers. 

Increased shipments were made from the Wellington mine, which 
is opened by a 1,037-foot tunnel. The ore is iron pynta with cop- 
per pyrite, and contains only 2 per cent of silica. The Morning Star 
mine shipped heavy galena ore, high in lead and silver value and low 
in gold. Three tunnels aggregate 1,300 feet of development work. 
The Rico-Aspen group, the Pro Patria, the Swansea-Newman mines, 
the Gold Anchor, and the Iron Rod are included among the shippers. 
The mines of this section are all within 2 miles of the railroad. 


EAGLE COUNTY. 
Metallic production of Eagle County, Colo., in 1905 and 1906. 


Gold. | Silver. Copper. 
Year. ee se eS one Soper i ee a EM EE 
Quantity. | Value. | Quantity. Value. | Quantity. | Value. 
Fine ozs. Fine 023. Pounds. 
MOGs see ea tease ea tind cage Ble 2,268.34 | $46, 891 46, 487 | $28,078 29,331 $4, 576 


DD Me MS 2, 494.27 51,561 94, 912 63, 591 130, 233 25, 135 


pn———————L——————— A ——— —————————— 
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Metallic production of Eagle County, Colo., in 1905 and 1906—Continued. 


| Lead. | Zinc. 
Year. : oo ee ae CNN CM RN ECCE SI REA Total. 
Quantity. , Value. | Quantity. | Value. 
LA | tuna 
Pounds. Pounds. 
Ie ceci Sa fetta on cai oe Eure d 156, 723 | $7, 366 2,915,025 | $171,986 258, 897 
NTE RI de | 307,755 | 17,542 1, 065, 082 04,970 222. 799 
Increase (+) or decrease (— )....... | +151, 032 | 


+10, 176 | — 1,849,943 | —107,016 | — 36, 098 


— — — ——— — — — — ————— - ———— 


This table shows a moderate gain in gold and large increases in 
the production of silver, copper, and lead, but the great falling off 
in the zinc output diminishes the total value of the metallic product 
in 1906 to $222,799. With 16 shipping mines (7 more than in 1905) 
the tonnage increased 3,937 short tons, amounting to 15,986 tons. 
The average value per ton fell from $21.49 in 1905 to $13.94 in 1906, 
while the average value in gold and silver increased from $0.22 to 
$7.21 per ton. | e. 

Battle Mountain district.—The greater portion of the output was 
derived from the Battle Mountain district, including the mines at 
Red Cliff and Gilman. Most of the mines are opened by tunnels 
and the ores are trammed down the steep sides of Eagle River Canyon 
to loading stations on the railroad which follows the bottom of the 
gorge. ere is & pressing need in this district for a concentrating 
plant to handle the lower grade ores, which will not pay to market 
in the crude state. 

The Pittsburg-Gold-Zinc Company shipped an increased tonnage 
from its Spirit and Iron Mask properties. The Pursey-Chester mines 
resumed A ing last year, and a portion of their ores was sold to 
the Grand Junio smelter, during its operation. A 1,300-foot 
tunnel enters the property on an incline of about 11 degrees. A 
smaller quantity of ore was taken out from the First Chance and Pine 
Martin group, which is developed by tunnels, ranging from 30 to 
1,200 feet in length. A small quantity of very high grade silver ore 
was sent out from the Wyoming Valley mine. Shipments were also 
made from the Champion, the Whipsaw, the Ground Hog group, 
the Alpine, the Little May, the Last Chance, and the E. R. T and 
E. K. Y. mines. l 

Fulford district.—In the Fulford district, 18 miles southeast of 
Eagle Station, the Lucy mine is the principal producer. The free 
milling ore is reduced in a 10-stamp mill, while the copper ore is 
stored on the dump. 

Holy Cross district.—In this district, the French Mountain Mining 
Company treated ores from the Grand Trunk and the Pelican mines 
ina cyanide mill. Development work was carried on in other mines 


in all 3 of these districts. 


FREMONT COUNTY. 


Fremont County produced $77 in gold, 79 fine ounces of silver, 
and 568,508 pounds of zinc, valued at $34,679. This was derived 
from 1,010 tons of ore extracted from 3 mines. Of the zinc, approx- 
imately 112,500 pounds were converted to spelter, and the remainder, 
or 456,000 pounds, was used in the manufacture of mineral paint. 

Currant Creek district—At Micanite, in the north central part 
of the county, the Isabella mine, owned by W. H. Murray & Son, 
ls opened by a 300-foot vertical shaft. 
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Canyon district.—Mr. E. E. Smith has two mines in the Canyon 
district: The Bonanza, developed by a 150-foot shaft and a 100-foot 
tunnel, produces copper ore carrying gold and silver, while the 
Wolfram mine has produced tantalite and columbite from surface 
workings, 

Greenhorn district.—Very little mining was done in this district, 
which is located south of Canyon. 


GILPIN COUNTY. 
Metallic production of Gilpin County. Colo., in 1905 and 1906. 


Gold. i 


Silver. | Copper. 
Year. Se So MEM mq ee ee LE EINEN 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
Fine ozs. Finc ozs. Pounds. 
A aie oie hd 70, 145.33 |$1, 450.033 340,901 | $205, 904 512, 276 $79,915 
TG A ee eh a BOR oremus dd 53,981.74 | 1,115,902 242, 478 162. 460 635, 002 123, 134 
Increase (4-) or decrease (—)........ —16, 163.59 | —334, 131 | — 98, 423 | —43,444 | +125,726 | -- 43,219 
Lead. | Zinc. 
Year €. A KNEE EDU NECEM MGE +2 CECM Total. 
Quantity. | Value. Quantity. Value. 
Pounds. Pounds. 
TOUS cau iode du uut edet a Ua 519,841 $24, 433 191,574 $11,303 $1,771, 588 
JU06 ee ele tei ware fa Goa ud Rd e 510, 791 20 DIS" A oe la baci ete e da 1, 430,611 


Increase (+) or decrease (—)........ —9, 050 + 4,682 —191,574 —11, 303 —340, 977 


The production of the mines in Gilpin County showed a falling off 
from the high totals reached in 1905 in all metals except copper: which 
made a very pronounced gain. There were 114,662 tons of ore pro- 
duced in 1906, a decrease of 68,211 tons, as compared with 1905; but 
the average value per ton increased from $9.69 to $12.48. This is 
accounted for by an increased tendency on the part of the lessees and 
operators to sort the ore more carefully than has been the custom in 
the past. There were 90 producing mines—a gain of 24—indicating 
a more general activity in the county. This, coupled with the large 
amount of development work reported by the different properties, 
seems to promise an increased output for 1907. 

This statement applies in a he measure to the northern districts, 
including Pine ca Boulder Park, Perigo, and Rollinsville sections, 
tributary to the Moffat road. The year also witnessed the installa- 
tion of much mining machinery and the erection of several mills. 

Gilpin County shares with Clear Creek the benefit to be derived 
from the resumption of work on the great Newhouse tunnel, as well as 
from the advent of the other tunnels now being bored from the Clear 
Creek side. Many prominent lodes are opened at great depth and 
drained by the N eons tunnel, which is now under Quartz Hill, in 
Gilpin County, and will eventually connect with the Eureka shaft, 
above Central City. 

Central district.—Gold, silver, and copper ores predominate in the 
Central district, and the principal operating mines include the Mackey- 
Burroughs, the Ralls County, the Nemeha, the Carr, and the Rode- 
rick Dhu. The last has 2 shafts, one 281 feet and the other 557 feet. 

Eureka district.—There was a considerable decrease in production 
from the Eureka district during 1906. The Concrete, the Gunnell 
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group, the Eureka, and the Spur Daisy were active. The Gunnell 
properties have been put in shape and will aid materially in enlarging 
the 1907 totals for this section, which will be the terminal end of the 
Newhouse tunnel. 

Gregory district.—The famous Gregory lode—the first discovered 
in Colorado, which is still being worked in the O'Neill mine—gives this 
district its name. This section in output is second only to Russell 
district, and contains many of the mines which have brought promi- 
nence to Gilpin County. The largest report comes from the Fifty 
Gold Mines Company, which has consolidated a number of the most. 
important properties, including the Gregory group, the Cooke, the 
Fiske, the Bobtail, and others. This company operates an 80-stamp 
plate amalgamation and concentration mill at Black Hawk. A greatly 
reduced tonnage was shipped to the smelters from the Running Lode 
mine, which is opened by a 1,350-foot shaft and 8,000 feet of tunnels. 
Increased productions were made from the O. K. mine, by the Aztec 
Mines Company, and from the O'Neill mine, by the Ontario-Colorado 
Gold Mining Company. Other shipping properties include the Banta 
Hill mines, the New National tunnel, the Chicago-Carr, and the 
Americus mines. 

Quartz district.—Last year there was a diminished output from 
this district, which furnished nearly two-thirds of the entire lead 
production of the county. The principal shippers were the Hayseed 
tunnel, the Herbert Spencer, the San Juan, and the Tucker mines. 
The last-named mine began operations late in the year. The Cali- 
fornia mine, which has the deepest shaft in the county—2,300 feet— 
E idle because of water, and is awaiting the Newhouse tunnel to 

rain it. 

Nevada district. —AÀ greatly decreased production was reported 
from the Nevada district, though more mines were shipping, includ- 
ing the Alps, the Forks, the Kirk, and the Kansas-Burroughs. The 
last-named mine operated but two months, and is responsible for 
most of the decrease. 

Russell district. —Russell district produced $711,715 in gold; 155,197 
fine ounces of silver, valued at $103,982; 342,486 pounds of copper, 
valued at $66,100, and a small quantity of lead, or over 63 per cent 
of the gold and silver and more than half the copper produced in 
the county. This district was first to be benefited by the big tunnel, 
which is directly responsible for & large percentage of the rapidly 
increasing output. 'The Old Town, the largest producer in the 
county, the Addudell, the Pewabic, the Pittsburg, the Church, the 
Chase, the Saratoga, and the East Notaway mines were the chief 
p during 1906. 

Northern districts.— These districts are still in the development 
stage, and most of the active properties are confining their efforts to 
this end. The Pine district made an increased production. The 
Evergreen Gold and Copper Mines Company and the Boston-Occi- 
dental Mining Company reported some production. The former 
company is Senor! to have developed & good body of high-grade 
copper ore. At Apex cyanide tanks are being added to the Mackey 
mill. The Independent district also made a much larger production 
and many permanent and substantial improvements were installed 
at the various mines. The Perigo, the Six Day, and the Penobscot 
mines of Rollinsville were also producing during 1906. 
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GRAND COUNTY. 


There was no production from Grand County in 1906, but devel- 
opment work was reported from a number of localities. In the La 
Plata district, in the extreme southern end of the county, the Wil- 
liams Fork Mining and Milling Company have a 750-foot tunnel on 
the Bob Tail claim, and the Luella Mines and Milling Company 
report 1,400 feet of tunnels and drifts. 

n the Harmon district, at the foot of Mount Audubon, near the 
Boulder County line, the Monarch-Smuggler Mining and Reduction 
Company and the Monarch Consolidated Gold Mining and Milling 
Company are each carrying on extensive development work on copper 
mines. 

Other sections reporting activity include the Blue Ridge district 
southeast of Sulphur Springs; Byers Peak district, near Frazer; an 
Red Gorge district, 12 miles southwest of Kremmling. 


GUNNISON COUNTY. 
Metallic production of Gunnison County, Colo., in 1905 and 1906. 


Gold. Silver. | Copper. 
Year. ———————— —————,———Ü(———— 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
| Fine oza. Fine ozs. Pounds. 
IO ies eek ties Loud E he eus tud e 1, 362. 05 $28,156 53,649 | $32,404 90, 500 | $7,878 
bs "c 4,233.05 | * 87,505 70, 798 41,435 |............ IIT 
Increase (+) or decrease (—)....... | 4-2,871.00 | +59, 349 | +17, 149 | +15,031 — 50, 500 | —1,878 
| Lead. | Zinc. 
Year. z em EE 
| Quantity. Value. | Quantity. | Value. 
-— —————À ieee pe er E E RE de eh 
Pounds. Pounds. 
A bet pe ener EE bi ros 219, 809 $10, 331 101, 559 $5, 902 | $84, 761 
A A A OMe pda E NN ! 245, 737 14,178 328, 180 20,019 | 169, 137 
| +84, 376 


Increase (+) or decrease (—)....... +28, 928 +3, 847 | +22, 621 + 14,027 | 


The year 1906 was a very prosperous one for the mineral interests 
of this county, increases being made in the production of all the 
metals except copper. The total value of the precious metals 
doubled, while the gold output more than trebled. The second year 
of zinc shipments shows a healthy increase. Returns were received 
from 20 mines, as against 18 in 1905; the tonnage shows a gain in 
quantity and decrease in value per ton, due to the increased amount 
of siliceous ore of milling grade handled by the mills of the Gold Brick 
section last year. Seven widely separated districts contributed to 
the 1906 total, as compared with 10 in 1905. 

Cochetopa district. The Maple Leaf mine was the chief producer 
in the Cochetopa district, which is located near Sillsville. 

Elk Mountain district.—In this district, east of Crested Butte, the 
Augusta mine was the principal shipper. This company, the Jim 
Blaine Mining Company, and the Black Queen Gold Mining Company, 
were all developing their holdings by tunnels on the veins. 

Rock Creek and Crystal River districts.—The Rock Creek district, 
lying just southeast and on the far side of Snow Mass Mountain, from 

spen, made a greatly increased silver and zinc output. The Pitkin 
and the Lead King mines, operated by the Lanyon Zinc Company, 
made the bulk of the production from this section. Test lots were 
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also sent out from the Success group, which is a new property being 

opened up. In the Crystal River section, the N or Pole Mining 
ompany confined its energies to development work.. The comple- 

n of the railroad from Redstone to Marble will mean much to these 
istricts. 

Tin Cup district.—This district covers a large territory, extending 
north and west from Tin Cup as far as Dorchester. Shipments were 
reported from 4 more mines than in 1905, and included a larger tonnage 
and a greater production of gold, silver, and lead. The Enterprise 
and the X-10-U-8 mines ship ed from the vicinity of Dorchester. 
The former mine is developed by three tunnels, respectively, 800, 
1,600, and 6,600 feet long, and is equipped with a 200-ton concen- 
trating mill. From the Tin Cup region, the Blistered Horn tunnel, 
the Gold Cup, and the West Gold fil mines reported productions. 
The last named property is opened by an inclined shaft and equipped 
na a 70-ton cyanide mill; the Blistered Horn has a concentrating 

ant. y 
i Gold Brick district.—The Gold Brick district, extending north from 
Ohio City, took first rank in the county in the production of gold and 
lead, as well as in total output in 1906. Many tunnels are being 
driven in this section, accompanied by renewed development work 
on several properties. The Raymond Consolidated Mines Compan 
are preceeding with 2 separate enterprises, the larger of whic 
includes a 2,206-foot crosscut tunnel and 2,552 feet of drifts on veins. 
The company operated a 20-stamp plate amalgamating mill with 
8 concentrating tables. The Cortlandt and the Grand Prize mines 
were also producers. 

Quartz Creek district.—This district extends west from the Gold 
Brick district to the Chaffee County line, and includes the town of 
Pitkin. The production fell off somewhat and was derived, in the 
main, from the Citizen and the Maid of Athens mines. 

Tomichi district.—Tomichi district embraces the mines around 
Whitepine—just across the line from the Monarch district in Chaffee 
County. A decreased output is reported for 1906; it was obtained 
from the Victor, the Potosi, and the holdings of the Akron Mining 
Company. Other properties were actively developing. 


HINSDALE COUNTY. 
Metallic production of Hinsdale County, Colo., in 1905 and 1906. 


| Gold. | Silver. Copper. 
Year. A xm con A A A A A 
Quantity. | Value. | Quantity. | Value. Quantity. | Value. 
Fine 023. Fine ozs. | Pounds. 
A ee webs E fanis . 580.07 | $11,991 54, 419 | $32,869 $4, 485 $13, 180 
DIN A qc Lk 1, 185. 68 24,510 87,940 58, 920 63, 621 12, 279 
Increase (+) or decrease (—)....... +605. 61 | +12,519 | +33, 521 | +26,051 | | —20, 864 | —901 
Lead. | Zinc. 
Year. A cud M DUE. A P RUE Total. 
Quantity. Value. | Quantity. Value. | 
. Pounds. | Pounds. | 
130555, Viv A Mote, UU a Rer e 787,681 $38, 081 2,085 $123 $94,244 
MN A e ca li e 753, 950 42,975 | 30. 475 1,850 140, 543 


EES ERE EE | SOR 


Increase (+) or decrease (—)........ — 13, 731 | +6, 804 | + 28, 300 | J-1, 736 | + 46.200 


—— — ——— 
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With 16 producing mines as against 10 in 1905, Hinsdale County 
increased its output from 5,041 short tons to 7,086 tons, and raised 
the total values from $94,244 to $140,543. The average value per: 
ton advanced from $18.70 to $19.83. The greater values are mostly 
due to the precious metals, as the gold output more than doubled 
and the silver increased $26,051. Diminished quantities of copper 
and lead were marketed, but the zinc savings were much larger. 
Hinsdale is one of the last of the silver-producing counties in the 
State to recover from the setback received by the demonetization of 
that metal. But the year 1906 witnessed a considerable amount of 
improvement in the way of mill construction, power plant installa- 
tion, and mine development, which will tend still further to increase 
production in 1907. 

Galena district.—Galena district includes the mines in the vicinit 
of Capitol City and Henson, from 4 to 5 miles west of Lake City. It 
was the source of the greater portion of the base metal production 
of the county and showed a much larger gold output than for 1905. 
Lead and oP ores predominated. . A much larger tonnage 
was shipped from the Highland Chief mine, a large percentage being 
concentrated in the Hinsdale Tunnel and Reduction Company’s 100- 
ton concentrating mill at Capitol City. The Planet Mining and 
Reduction Company also made an increased output. The equipment 
includes a 50-ton concentrating plant with crusher, rolls, and jigs. 
The Hidden Treasure, the Wyoming, and the Yellow Medicine were 
among the shippers. The Hanna Mining and Milling Company 
remodeled and enlarged its Moro mill. The equipment now includes 
rolls, Huntington mills, tables, shmers, and a settling system, while 
a Blake-Morscher machine cares for the zinc concentrates. The year 
1906 also saw the completion of the hydro-electric power plant of 
the Capitol City Power and Milling Company. 

Lake district.—Lake district, 4 miles south of Lake City, had 8 pro- 
ducing mines in 1906, an increase of 5. Most of the ores would be 
classed as siliceous, but there were also some lead, copper, and lead- 
zinc ores. The silver values were greater than the combined values 
of the other four metals. The producing properties of this section 
included the Carson Mining and Reduction Copa St. Jacob 
mine and the Emerald Isle, Independence, Golden Fleece, Pelican, 
and Armitage mines. A cyanide plant operated for a time during 
1906 on the tailings dump of the Golden Fleece mine. The Dupre 
Mining Company odes some gold and silver from the Isolde mine 
at Whitecross, in the Park district. 


JEFFERSON COUNTY. 


The small output of copper from Jefferson County was shipped 
for test purposes. Above Morrison, in the copper belt along the foot- 
hills, a small amount of development work was carried on at the 
following properties: The Augusta lode, the Dispatch Copper and 
Gold Mining Company’s claims, the F. M. D. lode, and the Young 
Sampson and Qualla lodes, on Deer Creek, and the Anna L. claim, at 
Critchell. The dredges near Golden were not operated during 1906. 
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LAKE COUNTY. 
Metallic production of Lake County, Colo., in 1905 and 1906. 


| Gold. ! Silver. | Copper. 

Year. Do e aq omm -_QQQ>AMMM 
| Quantity. | Value. : Quantity. | Value. | Quantity. | Value. 
joe ce M MK MAS LA ERE Rie oe 
| Fine ozs. | | Fine ozs. | | Pounds. | 

S ov T p | 8. 101. 87.$1,180, 401! 4,033, 762 $2,436,392; 3,105, 710. $484, 491 
j| er OR |! 73,010. 0 1, 509, 381) 3, 890, 338) 2, 606, 526 2,092, En , 898 
Increase (+) or decrease (—)........ | +15, 914 s +328, 980) —143, es +170, 134 —1,012, 978, —80, 503 
e ———————— —— A ERU E 
Lead. | Zinc. 
Year. SS eee l Total. 
Quantity. Value. | Quantity. | Value. 
— - Toe sce | vee eS ee ee, —— 

Pounds. Pounds. | 
A EE cuth nsi ped iu e 51, 162,040 | $2, 404, 616 64, 856, 033 | $3. 826, 506 $10, 332, 406 
IM ces teks A eei a 47,456,904 | 2,705,047 | 71,702, 721 | 4. 973, S806 11, 595. 718 


Increase (+) or decrease (—)........ UNE +300, 431 | +0, 888, 688 | +547, 360 | +1, 266, 312 
i 


Lake County again shows a substantial gain in mineral output for 
1906, aggregating a total value of $11,598,718—greater by $1,266,312 
than in 1905. In part, this increase is due to the increased price of 
silver and the base metals. 

Large gains were reported in gold and zinc; decreased quantities 
of silver, lead, and copper were recovered. With the same nuinber 
of producing mines as in 1905 (61), there were 672,055 short tons of 
ore mined, as compared with 648,464 in 1905, while the average value 
per ton advanced from $15.93 to $17.26. 

Lake County has been & producer for 28 years, and ranks second 
only to Teller in tonnage and total value of metallic product; it is 
the leadnig county in silver, lead, copper, and zinc. In fact, almost 
one-third of the silver, nearly 37 per cent of the copper, over 45 per 
cent of the lead, and more than 82 per cent of the zinc produced in 
Colorado during 1906 must be accredited to Lake County. The above 
tonnage of crude ore was divided, according to metallic content, into 
nearly equal quantities of lead-zinc ores (250,734 tons), lead ores 
(210,404 tons), and dry or siliceous ores (201,878 tons), with a small 
quantity (9,039 tons) of zinc ores. The dry or siliceous ores, which 
constituted but three-tenths of the total tonnage of the county, were 
the source of nine-tenths of the gold produced and of over one-half 
of the silver output. The rest of the silver was derived from lead 
and lead-zinc ores. 

The oxidized ores of Leadville include (1) iron oxides, sometimes 
carrving manganese and generally a few ounces of silver; (2) lead 
carbonate ores, with 10 to 12 per cent of lead, chiefly derived from 
the downtown district. Oxidized zinc ores do not occur. 

The bulk of the Leadville ores consist of heavy sulphide ores with 
but little gangue material, and a large quantity of them are shipped 
crude. They include (1) pyrite ores, containing a little copper, gold, 
and silver; (2) a limited quantity of high-grade lead sulphide ores, 
which are shipped crude and average from 8 to 12 per cent lead, 10 
to 12 per cent zinc, 27 per cent iron, and 5 per cent silica; (3) low- 
grade zinc blende and pyrite ores, with from 20 to 25 per cent zinc; 
(4) mixed low-grade sulphide ores, containing from 7 to 8 per cent 
lead, 18 per cent zinc, and 25 per cent iron. The last two classes are 
concentrated. 


222 MINERAL RESOURCES. 


In addition, there are dry siliceous ores containing much silica and 
silver, a little gold, and from 2 to 3 per cent lead. The small quan- 
tities of high grade gold ores mined usually consist of a mixture of 
sulphides, and often contain native gold. 

eretofore almost the entire production has been from the Cali- 
fornia district about Leadville, but some little activity was reported 
from the Harrington district, north of Leadville, near the Eagle 
County line, and from the Twin Lakes district, in the southern end 
of the county. 

The production would have been much larger had the mines been 
supplied with cars to handle their ores. 

e zinc industry is deserving of special mention in that it repre- 
sents a gain of nearly 7,000,000 pounds and of half the county’s 
increase in total value. The 1906 zinc product was worth more than 
the combined gold and silver output. Previous to 1898 zinc was a 
small factor in Leadville's minera industry, inasmuch as there were 
only small quantities which were of shipping grade. The concen- 
trating mills, in which the crushed ore or middlings from the con- 
centrating tables are further separated by electro-magnetic machines, 
have succeeded in making a marketable product by raising the zinc 
content from 18 and 20 per cent in the raw ore to 25 and 45 per cent 
in the concentrates. There were 9,000 tons of crude zinc ores of ship- 
ping grade produced, and less than 1,000 tons in which no other values 
were saved. Thus practically the entire zinc output was derived 
from the concentration and separation of iron-zinc or lead-zinc ores, 
which occur largely as a mixture of pyrite, zinc blende, and galena, 
usually carrying values in silver and often a small quantity of gold. 

The American Zinc Extraction Company's mill, located near the 
mouth of the Yak tunnel, is a custom plant of 250 tons capacity, in 
which the ores are crushed in jaw crushers, sampled, dried in an 
automatic drier, recrushed, and fed to International magnetic sep, 
arators. The resultant products are zinc concentrates and pyrite- 
the latter carrying most of the precious metal values. - This com- 
pany buys ores with as low as 20 per cent zinc content. 

The Damascus mill uses electrostatic separators, and handles 
much of the second-grade product from the A. Y. and Minnie con- 
centrator. 

The Adams or Wolftone mill doubled its capacity during 1906 by 
adding 3 Huntington mills and 13 tables. This makes the capacity 
approximately 200 tons a day. By means of the tables and a system 
of settling tanks, two classes of zinc and lead concentrates are pro- 
duced. The A. Y. and Minnie mill, of 150 tons capacity, uses similar 
methods. The Boston and Arizona plant was also in operation. 
A considerable quantity of Leadville middlings is reconeentrated at 
the plant of tke Colorado Zinc Company in Denver. A large tonnage 
of low-grade sulphides is also handled at the concentrators of the 
Empire Zinc Company, near Canyon. 

e Arkansas Valley plant of the American Smelting and Refining 
Company, located on the southern outskirts of Leadville, treated the 
larger portion of the ores of the district, the zinc ores excepted. 

p ville interests have been instrumental in building up the 
Ohio and Colorado Company's smelter at Salida, and during 1906 
the plant received a greatly increased tonnage from Lake County. 
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The foremost shipper in Colorado of both tonnage and values in 
1906 was the Iron Silver Mining Company, operating the Moyer, 
Murphy, Dome, Tucson, Douglas, and other mines. This company 
is one of the multi-metal producers, all five metals, gold, silver, 
copper, lead, and zinc, and also iron ore, being mined. During 1906 
the sinking of the Tucson shaft was completed, and development 
work has been steadily progressing since. 

The famous Little shin mine of the Ibex Company continues to 
be the chief source of Leadville’s gold production, and, as in earlier 
days, extremely rich gold-vein matter, including metallics, is occa- 
sionally extracted. It is reported that more than 400 lessees were at 
work for this company in 1906.. 

The Yak tunnel, Leadville’s great drainage adit, was the center 
of increased activity and production during the year. Besides fur- 
nishing electrical power, transportation, and drainage facilities to 
many large mines, the company added to its already extensive hold- 
ings, and accomplished much exploitation and development work. 
In addition, the power plant was enlarged and improvements were 
made in the mill of the American Zinc Extraction Company, a sub- 
sidiary company. 

An increased tonnage of somewhat lower grade ore was mined by 
the Midas Mining and Leasing Company in the downtown district. 
The properties are developed by 3 deep shafts—the Penrose, 960 feet; 
the Coronado, 790 feet, and the Northern shaft, 600 feet. 

A 450-foot vertical shaft opens the A. Y. and Minnie mine, which 
made a slightly decreased output in 1906. This property is equipped 
with a 150-ton concentrating mill. 

The Western Mining Company’s holdings on Carbonate Hill are 
developed by the Wolftone shaft, 1,170 feet deep; the Adams shaft, 
810 feet deep, and the Castleview, 800 feet deep. Surface improve- 
ments include the Adams 200-ton concentrating mill, connected with 
the Wolftone shaft by a tunnel which facilitates the handling of ore 
and water - 

The Nisi Prius Consolidated Mining Company continued its large 
production of silver-lead-bearing iron ores. 

Increased shipments to the Salida smelter were reported from the 
5E Chief and the New Monarch mines. 

he Morning Star mine produced about the same tonnage of silver- 
lead ore, but of a higher grade than in 1905, and the Evening Star 
made an increased output. Other prominent producing mines 
included the Fannie Rawlings, the Adelaide, the Boreel, the Fryer 
Hill, the Highland Chief, and the Sunday. 


LA PLATA COUNTY. 


P 


The year 1906 oe considerable increased activity to the 
mining interests of La Plata County, both as to production and as to 
active preparation for mining during 1907. There was a gain of 
$76,965 in value of the product of 1906 over that of 1905. The gold 
increased from $251,940 to $303,930, and the silver from 93,258 fine 
ounces, valued at $56,328, to 121,711 fine ounces, valued at $81,546. 
Only 445 pounds of copper were reported, a falling off of 2,478 
pounds, but 2,228 nee e of lead were marketed in 1906, and none 
the year before. ese products were obtained from 7,757 short tons 
21650—4 R 1906——15 
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of ore from 8 mines, as compared with 5,662 tons from 4 mines in 1905. 
The value per ton averaged very high for both years—$54.53 in 1905 
and $49.72 in 1906. 

California district.—The greater portion of the output of La Plata 
County was from the California district, where the ores are high- 

ade tellurides, with some free gold as well as some silver present. 

his district centers about La Plata, approximately 15 miles north- 
west of Durango, the smelter town of southwestern Colorado, where 
the Durango plant of the American Smelting and Refining Company 
smelts most of the ores of the San Juan counties. 

A branch line of railroad has been completed to the May Day mine, 
the largest producer in this district. . The property is developed by 
crosscut tunnels. The Durango Girl and the Valley View mines are 
two other important shippers. The former property is being devel- 
oped by 2 tunnels, measuring 380 feet and 700 feet, respectively. 
Some very high-grade ore was shipped from the Valley View mine, 
near Hesperus. The Boren Gulch mine, exploited by 8 short tunnels, 
sent out some sample lots of rich gold ores. The production of the 
Bonnie Girl mine resulted from a month’s test run of. its new 50-stamp 

late amalgamation mill Shipments were also reported from the 
old Dollar and the Little La Plata mines. 

Needle Mountain district.—The Bullion Mountain Mining Company 
made a small production from its /Etna mine in the Needle Mountain 
district, west of Needleton, near the San Juan County line. 


LABIMER COUNTY. 


Mining activity in this county is confined to the district surround- 
ing Pearl, near the TOURING County line, where the National Mining 
and Milling Company has a small copper matte furnace. 

À number of mines report some development and exploitation 
work. Like the Encampment district in Wyoming, across the State 
line, this section is &waiting the advent of better transportation 
facilities. 

MINERAL COUNTY. 
Metallic production of Mineral County, Colo., in 1905 and 1906. 


Gold. Silver. Lead. Zinc. 
Year. i — | Total 
SIUE Value. pid Value. |Quantity.| Value. | Quantity. | Value. 
Fine oz8.' Fine ozs. Pounds. ounds. | 
1905........... | 8,812. 09 $182,162) 814,189, $491,770! 10,576, 146; $497,079] 2,513,457 $148, 204 81,319,305 
1906. .......... | 7,743.14 150, 4451, 150,318) 770,713 13,038,333, 743,185, 3,562,737, 217, 327, 1,890,0:0 


—— ——p——— ———MÀ—————— |—MM | ——— — 


Increase(+)or | | 
decrease (—) DE ad pu Dus ud 


+246, 106 1,049,280 +69,033, +571, 305 

A substantial gain in the production from Mineral County was made 
in 1906 over 1905. A moderate decrease in gold and large increases 
in silver, lead, and zinc resulted in a total gain of $571,365. Thirteen 
mines produced 126,164 short tons of ore, as against 91,338 tons from 
10 mines in 1905. The average value per ton was raised from $14.44 
to $14.98. This county ranks third as a producer of lead-zinc ores, 
being surpassed by Lake and Pitkin counties. During 1906 approx- 
imately 49,460 short tons of carbonate ore were shipped crude, from 
which there were recovered 436.66 fine ounces of gold, equivalent to 


+336, 129 178,968 42, 462, 187 
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$9,378; 1,061,334 fine ounces of silver, valued at $711,094, and 
635,545 pounds of lead, valued at $36,226, or a total of $756,698, 
and an average value per ton of $15.30. The sulphide ores repre- 
sented about 60 per cent of the tonnage of the county in 1906, the 
total being 76,704 short tons of crude ore, which were reduced to 
approximately 8,500 tons of concentrates for shipment. These con- 
centrates ylelded 7,259.48 fine ounces, or $150,067 in gold; 88,984 
fine ounces of silver, valued at $59,619; 12,402,792 pounds of lead, 
valued at $706,959, and the entire production of zinc, amounting to 
3,562,737 pounds, valued at $217,327. This gives a total value of 
$1,133,972 for the sulphide ores, equivalent to $14.78 a ton for the 
crude ore and, approximately, to $133 a ton for the concentrates. 
Two of the properties shipped concentrates which assayed more than 
70 per cent of lead and a zinc concentrate which averaged more than 
50 per cent of zinc. 

e mines are centered about Creede and Amethyst, in the north 
central part of the county. The Creede United Mines, including the 
Big Kanawha, had a somewhat smaller production than in 1905. 
The ore is mined by means of a 1,500-foot shaft and about 2 miles of 
tunnels and is concentrated in a 250-ton plant. The Amethyst mine 
is opened by a 1,060-foot inclined shaft and is equipped with a 100-ton 
concentrating mill. Both of these mills produce lead and zinc con- 
centrates. The Solomon and the Ridge and Mexico mines produced 
very rich lead and zinc concentrates from sulphide ores carrying 
some gold and silver. The former has a 75-ton and the latter a 50- 
ton concentrating mill. 

Among the shippers of crude ores increased production of silver- 
lead ore was reported by the Commodore and of silver ore by the 
Bachelor mine, which is developed by a tunnel 1,450 feet long. The 
Del Monte Leasing Company shipped silver-lead ores carrying some 
gold from the properties of the New York and Chance Mining Com- 
pany, the Volunteer Mining Company, and the Last Chance Mining 
and Milling Company. The New York and Chance Leasing Compan 
also made a production from the New York and Chance mines. Bac 
of the following mines made a silver output: the Corsair, with a 250- 
foot shaft and a 1,500-foot tunnel, the Mollie S., and the Eunice mines. 
The old Champion, also a silver mine, was erecting an aerial tram in 
1906. 

i OUBAY COUNTY. 


Metallic production of Ouray County, Colo., in 1905 and 1906. 


| Gold. | Silver. Copper. 
Year. M — — _ —_—_— ————————————l— —————JJJJJmJm——_———— 
Quantity. Value. Quantity. | Value. Quantity. Value. 
Fine ozs. Fine ozs. Pounds. 
b OPEM 112,872. 52 ' $2,333,282 306, 406 | $185,000 52, 333 $8,164 
A dene E 47,996. 66 992,179 | — 916,256 613, 892 207,741 57, 464 


Increase (+) or decrease (—).!—64, 875. 86 Races | +609,850 | +428,823 | +245, 408 +49, 300 


Lead. Zinc. 
Year. — € o —— Total 
. Quantity. | Value. Quantity. | Value 
Pounds. | Pounds. | 
A aC ee ELM LN Ob ser 2,491,808 ' $117,115 48, 207 $2,848 $2,046, 478 
A CN ERES 5,025,385 | 286, 447 10, 377 633 1,950,615 


Increase(-- ) or decrease ( —). +2, 533, 577 | + 169, 332 | — 37, 900 | —2,215 — 605, 863 
i | 
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Aside from the loss of the Camp Bird mill and the necessary closing 
of this great mine, the year 1906 was a prosperous one for Ouray 
County, since there was a large increase in the combined production of 
other mines as compared with like figures for 1905. ‘Twenty-three 
mines in 1906 produced 48,468 short tons of ore, as compared with 
98,966 tons from 14 mines, an increase of 9 mines, but a decrease of 
50,498 tons, or more than one-half. The large falling off in gold and 
the small decrease in zinc were in & measure compensated by large 
gains in silver, copper, and lead. "There were 39,129 short tons of 
siliceous ores and 7,416 tons of lead ores mined in this county in 1906. 
Nearly 91 per cent of the gold and about 21 per cent of the silver was 
won from siliceous ores, hile almost 73 per cent of the silver and only 
8 per cent of the gold was derived from the lead ores. 

Sneffels district.—This district was the source of over 86 per cent 
of Ouray County's total production in 1906 and of over 93 per cent in 
1905, and it includes the two largest producing mines in the county. 

The Camp Bird mine, situated on the west side of Imogene basin, 
was practically idle for seven months in 1906. The mill at Sneffels . 
was destroyed by a snowslide and fire on March 17, but a new mill of 
larger capacity was immediately started on the old site, and by Novem- 
ber 1 was running in full blast. The new plant is a 60-stamp, plate 
amalgamating and concentrating mill, with a ANY of 250 tons per 
day, and with a cyanide mill to treat the tailings. The mine is devel- 
oped by two crosscut tunnels to the vein, one 750 feet and the other 
2,600 feet long, and by three underground shafts 300 feet, 900 feet, 
and 937 inre m respectively. In addition, there are several miles 
of drifts and crosscuts. According to the published returns from this 
T the output was $901,608—equal to about 40 per cent of the 1905 
total. 

The Revenue Tunnel Mines Company was also a heavy producer 
last year, and the Atlas Mining and Milling Company reported greatly 
increased production. This company has drifted 1,300 feet on the 
vein, driven a 2,100-foot tunnel, and equipped the properly with a 
10-stamp plate amalgamating and concentrating mill. e San Pedro 
Gold Mining Company made a trial mill run in addition to much active 
development work. -The main tunnel has been driven 2,857 feet, in 
addition to 6 drifts on the veins. 

Red Mountain district.—The production of the Red Mountain 
district for 1906 amounted to $14,506 in gold, 35,326 fine ounces of 
silver, 241,824 pounds of copper, and 143,087 pounds of lead, with a 
total value of $93,003. This is a decreased quantity of gold, silver, 
and lead, but a greatly increased copper product. ith 8 producing . 
mines, twice as many as in 1905, the tonnage and total values show a 
large falling off. This does not indicate less activity in this district 
during the year, since there was an increased amount of tunnel and 
general development and exploitation work, especially noticeable in 
the large number of tunnels boi bored. 

The Red Mountain Railroad, Mining and Smelting Company made 
heavy shipments from the Genesee and Yankee Girl properties to the 
Ross Mining and Milling Company at Silverton. A 5,000-foot tunnel 
opens the Genesee, 1 mile north of Red Mountain, and the Yankee 

irl is developed by & 4,000-foot bore, 13 miles north of Red Mountain. 
The ore is a fairly high-grade copper ore carrying some silver, lead, and 
a small quantity of gold. | 
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Increased quantities of silver-lead ores, with some gold, were shipped 
from the Gold Lion mines, which are operated through one 7,000 doof 
and one 1,000-foot tunnel. The Gua aloupe mine began producing 
silver and gold bearing copper ore. The Barstow Mining and Milling 
Company, at Ironton, made a reduced output in 1906. The mine is 
deve oped by two adit tunnels aggregating 4,000 feet in length, and by 
a 500-foot shaft, and is equippe iih & 40-stamp plate amalgamation 
and concentration mill. e National Belle E Oom Paul Kruger 
mines also reported productions. 

The Treasury Tunnel Mines Corporation spent the year in develop- 
ment work, and now has a 5,025-foot tunnel and a 729-foot drift on 
the vein. Their equipment includes & 20-stamp plate amalgamating 
and concentrati fill 

Uncompahgre district.—This district, located about the town of 
Ouray, with 11 operating mines, as compared with 6 in 1905, made a 
slight gain in tonnage and large increases in silver, copper, and lead, 
with a diminished gold and zinc production. The total value more 
than trebled, due principally to the great increase in silver, from 26,569 
fine ounces to 178,994 fine ounces. The Neodesha silver mine was a 
material aid in establishing the total for 1906. Crude lead-silver ore 
was produced from the Mineral Farm mine. Shipments of crude 
silver-gold-copper ores were made from the American Gold Mining 
Company, on whose properties about 33,000 feet of tunnel work has 
been done in the last 20 years. Other producers included the Trout 
and Fisherman, the Newsboy, the Black Girl, the Mother Cline, and 
the Rose and Mickey Breen mines. 

The production of the Uncompahgre district in 1906 was: Gold, 
1,064.38 fine ounces, $22,003; silver, 178,994 fine ounces, $119,926; 
copper, 47,819 pounds, $9,229; lead, 265,105 pounds, $15,111; zinc, 
10,377 pounds, $633; total, $166,902. 


PARK COUNTY. 
Metallic production of Park County, Colo., in 1905 and 1906. 


Gold. Silver. Copper. Lead. 
Year. | y Total. 
Quan- Quan- Quan- 
Quantity.| Value. tity. Value. tity. Dia tity. Value. 
Fine 023. Fine 023. Pounds. Pounds. 
e 15, 521. 95 |8320, 867 | 49,202 | $29,718 | 12,199 | $1,903 | 543,303 | $25,535 | $378, 023 
1906 A 19, 110. 53 | 395,050 | 144,815 | 97,026 | 14,399 | 2,779 | 906,193 | 55,073 | 549, 928 


Increase ......... 3,588.58 | 74,183 | 95,613 | 67,308| 2,200, 876| 422,800 | 29,508 | 171, 905 


In Park County substantial increases were reported in the produc- 
tion of gold, silver, copper, and lead, as well as in the tonnage. The 
latter amounted to 10,072 short tons, as compared with 6,745 tons in 
1905, while the average value per ton was lowered from $55.63 to 
$54.60. The quantity of silver nearly trebled and the lead produc- 
tion more than doubled. Of gold, 17,394 fine ounces were won from 
siliceous ores and 1,225 fine ounces from lead ores, while the latter 
furnished 108,079 fine ounces of silver as against 33,929 fine ounces 
from the siliceous ores. | 

The placer output amounted to $10,084 in gold and 107 fine ounces 
in silver, nearly four times as much as in 1905. The number of pro- 
ducing mines, including placers, fell from 19 to 16. | 
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Buckskin district.—There was a diminished tonnage and quantity 
of precious metals mined in this district, northwest of Alma, but 
Heated uantities of copper and lead were reported. The Sweet 

ome, the Cleveland group, the Paris, and the Wyandotte mines 
shipped from this section. Cop r-lead ores carrying gold and silver 
were sent out from the Sweet Home: Development work exposed 
considerable ore in the Wyandotte. "The production from the Paris 
mine was reduced in their 20-stamp plate amalgamating and con- 
centrating mill. All of these mines are opened by tunnels. 

Consolidated Montgomery District.—In this section, north of Alma, 
more gold, but less silver and lead, were obtained from a much smaller 
tonnage than in 1905. The Ling Star mine, developed by a series 
of tunnels aggregating 3,000 feet, was worked by lessees in 1906. 
Pinnacle and Our Fritz mines made small shipments. Activity on 
the Dolly Varden was confined to development work. 

Horseshoe district,—Increased quantities of silver-lead ores were 
Qd from the Cameron mine in the Horseshoe district, west of 

airplay. 

incom district.—More than 95 per cent of the deep-mine pro- 
duction and practically all of the placer production was derived from 
the Mosquito Creek section. Larger clean-ups than in 1905 were 
reported from the hydraulic mines below AA and the tonnage 
from the deep mines almost doubled. The largest producer in the 
county was the London mine, which increased its output somewhat 
in 1906. The Alma Mining Company, made a greatly increased 
output. This company was the heaviest producer of silver and lead 
in the county during 1906. "The Clipper Consolidated Mining Com- 
pany and the London Fault Mining Company also contributed to the 
silver totals of the district. The latter company operated the New 
York mine, which is opened by & 600-foot tunnel. | 

Hall's Gulch district.—Rich silver ores were extracted from the 
Rainbow mine in Hall's Gulch, in the upper northwest corner of the 
eounty, near the Clear Creek County line, while development work 
on this and the Old Cornet mines was continued by tunneling. 

Tarryall district.—A little placer work was done in the Old Tarryall 
district, above Como, and some development work on low-grade gold 
deposits was carried on near Hartzell, on the Midland Railroad. 


PITKIN COUNTY. 
Metallic production of Pitkin County, Colo., in 1905 and 1906. 


Gold. Silver. Copper. 
Year. CB CN: Pvt pi A RN 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Fine ozs. Fine ozs. Pounds. 
W000. Gicce ccc oL Logd e ete eee eee 12. 00 $248 | 2,409,520 $1,491,590 41,276 $6, 439 
DOUG Vereen ee ese wna oe V ie des 56. 09 1,172 | 2,131,374 ! 1,428,021 (............L.......... 
Increase (+) or decrease (—)....... +44 69 | +924 | —338,146 | E —41,276 | —6, 439 
Lead. Zinc. | 
Year. od m erc RP MEE NIE MM eee Total. 
Quantity. Value. Quantity. Value. 
Pounds. Pounds. 
1005. A e EE Ee 22,386,142 | $1,052,149 5, 268, 091 $310, 817 $2, 861, 243 
1900 rt REOR 17,951,674 | 1,023,245 | 3,673, 755 224, 099 2,676, 537 


Increase (+) or decrease (—)....... —4, 434, 468 | -28,904 | —1, 504,336 | —86,718 |  —184,706 
ES E ESO Mop: NIS JU OI 


GOLD AND SILVER. -929 


The metallic production from Pitkin County in 1906 shows a con- 
siderable decrease in all metals except gold, which increased from 
$248 to $1,172. There were 27 e mines—2 more than re- 
ported in 1905— which produced a total of 203,400 short tons, with 
an average value of $13.11 per ton. 

Pitkin County ranks second to Lake ON in the production of 
silver, lead, and zinc. ing to the increased price of these metals, 
the relatively small falling off in value makes the large decrease in 
quanaty less apparent, especially of lead and zinc. The former 

ecreased 4,434,468 pounds and the latter 1,594,336 pounds, as com- 
ared with 1905. Last year’s production was largely confined to the 
oaring Fork district, about Aspen, in the center of the county. 
The ores of this section are chiefly argentiferous sulphides—galena 
and zinc blende. Some native silver is still encountered, but very 
little, if any, gold or copper is ever met with in the mines about Aspen. 

Of the silver product, 983,108 fine ounces, or 46 per cent, was 
derived from lead-zinc ores, which constituted 68 per cent of the total 
tonnage mined and averaged about 7 ounces in silver to the crude ton. 
Lead ores, forming 21 per cent of the tonnage, averaged more than 
18 ounces to the ton crude, and produced 786,068 fine ounces, or 
about 37 cent of the silver output. The remaining 362,198 fine 
ounces, which formed 17 per cent of the county total, were derived 
from dry ores, which averaged about 164 ounces to the ton and made 
up less than 11 per cent of the tonnage mined in the county. 

Twenty-two of the 27 producing mines in this county during 1906 
would be classed as silver-lead mines, 3 as silver-lead-zinc, 1 as gold- 
silver-lead, and 1 as a small gold mine. 

More than one-half of the crude ore mined in Pitkin County in 1906 
was concentrated, and in addition, a large tonnage of zinc slimes 
was shipped from a pond where they had accumulated from the 
concentration of Smuggler ores for several years, when zinc was a 
detriment to the ore. 

The Smuggler Mining Company was the largest producer in the 
county. Nearly 90 per cent of its ore is concentrated in its 400-ton 
mill, about 6 tons of raw ore bur 1 ton of concentrates. In 
addition, this company shipped crude lead ores and lead-zinc ores 
and zinc slimes carrying silver and low lead values. A small quan- 
tity of silver metallics was extracted during 1906. 

e Bushwhacker mine, opened by 8,500 feet of tunnel work, 
concentrated a portion of its ore at the Hunter Creek mill. Devel- 
opment work on the Argentum-Juaniata consists of a 560-foot tun- 
nel, an 1,120-foot incline, and laterals from the latter. The values 
are almost wholly in silver. 

Shipments of silver-lead ore from the Aspen mine were of a slightly 
lower grade than in 1905. Decreased tonnage and decreased quan- 
tity of silver and lead, but much larger quantity of zinc were reported. 

A diminished output was made from the Percy La Salle mines, 
both by the operators of the Percy La Salle xm re Power Com- 
pany and by the Keystone Leasing Company. is large property 
is exploited by & 1,400-foot inclined shaft, a 4,000-foot tunnel, and 
& 1,000-foot raise from the tunnel, as well as by extensive drifts and 
levels. In past years the product of this mine has occasionally 
been treated in the Mollie Gibson concentrating mill, but the ore 
was shipped crude during 1906. 


230 MINERAL RESOURCES. 


In the Spar Consolidated, increased shipments netted a greater 
number of fine ounces of silver but a smaller quantity of lead than in 
1905. Operations on this property are carried on through a 3,000- 
foot tunnel. Other prominent producers include the Homestead, the 
Millinee, and the Mineral Farm mines. The latter has an inclined 
shaft os feet below the Cowenhoven tunnel and 6,000 feet from its 

ortal. 

s In the Lincoln district, in the southeast corner of the county, the 
Ruby Mining and Development Company shipped an increased ton- 
nage and erected a 50-ton concentrating plant, equipped with a 
crusher, rolls, Huntington mill, and tables. The mine is opened by a 
2,500-foot tunnel. The State road now being built from Aspen into 
Lincoln gulch should mean much to the mining interests of this for- 
merly isolated region. 

At Ashcroft, 12 miles south of Aspen, in the Columbia district, the 
management of the Tam O'Shanter-Montezuma mines report a year 
of active development, by which much silver-lead-zinc ore was 
blocked out. 


ROUTT COUNTY. 


There was but little change in the production of gold and silver 
from Routt County in 1906. The entire output was derived from 
placers, and amounted to 336.24 fine ounces of gold, valued at $6,951, 
an increase of $46 over 1905, and 42 fine ounces of silver, valued at 
$28, a gain of 12 ounces. Much attention has been drawn to the lode 
mines of this county, and during 1906 considerable exploitation and 
development work was done by individuals in the various districts 
along the eastern side of the county, especially in the region about 
Steamboat Springs, Hahns Peak, and the new Slavonia district, on 
the west slopes of Mount Zirkel. 

Hahns Peak district.—The lowa-Hahns Peak Gold Mining Com- 
pany built a dredge on the Iowa placers and had just begun digging 
when the cold weather forced them to shut down for the winter. 
Small placer operations won a few ounces from the Hahns Peak and 
Elk River Canal and Placer Mining Company’s holdings. 

Lay district—The Lay or Jack Rabbit district includes a large 
area north of the town of Lay, from which encouraging reports have 
been received as to the extensive placer gravels. The Blevin dredge, 
8 miles north of Lay, was operated about 50 days during 1906 and won 
a large part of the gold credited to this county. These deposits are 
supposed to be reconcentrated Tertiary gravels, as no primary gold 
deposits are known to exist anywhere near this section. 

Four Mile district—A small quantity of bullion was saved from 
the placers of Four Mile district, just south of Baggs, in northern 
Routt County. 

SAGUACHE COUNTY. 


A decrease from $13,112 to $10,923 occurred in the value of the 
metallic output of Saguache County in 1906, but the gold inc 
from $699 to $7,628. The silver output dropped from 4,401 fine 
ounces, valued at $2,658, to 737 fine ounces, valued at $494; the lead 
from 203,797 pounds, valued at $9,578, to 49,141 pounds, valued at 
$2,801, and the small copper production fell off entirely. The out- 
put was derived from 999 short tons, from 7 mines, as compared with 
496 tons and 4 mines in 1905, 
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Baca Grant district.—In this district, about Crestone, the San Luis 
at Leasing and Mining Company was the principal producer. 
The development work of this company includes 3 tunnels totaling 
1,000 feet in length and 2 vertical shafts amounting to 635 feet. The 
ore is handled by a 10-stamp mill. 

Blake district.—Slightly increased shipments of silver-iead ore 
were reported from the M. E. G. and the Mountain Lion mines at 
Villa Grove in the Blake district. The Steel Canyon group is equipped 
with a 100-ton concentrating mill, 

Kerber Creek district—In the Kerber Creek district the Rawley 
mine, the largest producer in the county for 1905, was closed on 
account of labor difficulties. 


SAN JUAN COUNTY. 
Metallic production of San Juan County, Colo., in 1905 and 1906. 


Gold. Silver. Copper. 
Year. |---|) ]y—- 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Fine ozs. Fine ozs. Pounds. 
IS ot at A Tee aA 50, 840. 74 $1,050,971 750, 844 | $453, 510 1,675,858 | $261, 434 
A A A 43, 545. 96 | 900, 175 680, 076 462, 351 1, 549, 663 299, 085 
Increase (+) or decrease | —7, 204 78 is —60,768 | +8,841 | —126,195 | +37, 651 
Lead. Zinc. 
Year. ——————————————— Total. 
Quantity. Value Quantity. | Value. 
Pounds. Pounds. 
A A ea 8,045,126 | $378,121 248, 627 $14, 669 $2, 158, 705 
v; ee hor coal ie ie Ss cate dines 4, 515, 317 257, 373 584, 476 35, 653 1, 954, 637 
Increase (+) or decrease (—).| —3, 529, 809 — 120, 748 | + 585,849 | +20, 984 —204, 068 


The metallic product from the mines and mills of San Juan County 
for 1906 shows a decrease in quantity of all the metals except zinc, 
which more than doubled its output of 1905. The gold figures were 
less by 7,294.78 fine ounces and $150,796, and 60,768 fine ounces 
less of silver were reported. Copper decreased in quantity 126,195 
pounds, but gained in value $37,651. San Juan County ranks second 
only to Lake County as a producer of copper in Colorado. The fall- 
ing off in the value of the lead product was equal to the combined 
decreases of the other 3 metals, and was in a large measure due to 
the reduced tonnage from the Silver Lake mines. Twenty-six mines 
produced a total of 196,438 short tons of ore, with an average total 
value per ton of $9.95, compared with 204,139 short tons, with an 
average total value per ton of $10.57, in 1905. The siliceous ores 
amounted to 166,080 short tons, equal to nearly 85 per cent of the 
total tonnage, and were the source of 41,010 fine ounces, or over 94 
per cent, of the gold product, and of 328,057 fine ounces, or less than 
47 per cent, of the silver output. The remainder of the silver was 
won from copper, lead, and lead-zinc ores. 

The year 1906 was very successful, notwithstanding the mishaps 
and hindrances which befell some of the larger producers. An unusu- 
ally severe winter retarded mill construction and ore shipments in the 
early months, and snowslides destroyed the Green Mountain mill, as 
well as damaging some other properties. On April 20 the big con- 
centrating mill of the Silver Lake Company was destroyed by fire. 
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The bursting of a water main temporarily crippled the plant of the 
Animas Power and Water Company at Rockwood, and thus deprived 
some of the mines and mills of their chief source of power, thereby 
curtailing their production. 

San Juan County is primarily a milling county, as the great bulk 
of the ores average between $8 and $12 a ton. There were 14 active 
mills in 1906, some of large capacity, and others were being erected 
or remodeled. 

Animas district.—The Ross Mining and Milling Company handled 
a good tonnage in their 150-ton matting smelter at Silverton, princi- 
pally on gold and silver bearing copper ores from their own prop- 
erty—the Champion mine—as well as on custom ores from other 
mines. A greatly reduced output was made from the Silver Lake 
Mines Company owing to the burning of their mill. This mill was 
replaced by a 300-ton concentrating mill, the product of which car- 
ries lead and copper returns, as well as precious-metal values. In 
1907 this plant will also handle ores from the Aspen mine, from which 
during 1906 only the higher grade crude ore was shipped to the 
Durango smelter. The Old Hundred Mines Company, in Cunning- 
ham Gulch, has rapidly become one of the county’s heavy producers. 
The values are mostly in gold, with the remainder about equally divided 
among silver, lead, and copper. Three tunnels, respectively 56, 416, 
and 700 feet long, open the property. One of the tunnels will tap 
the vein at a depth of 2,700 feet. The surface equipment includes a 
40-stamp mill with tables and vanners. The first half of the year 
was given up to development work, and the production was made 
during the latter months. 

The Gold Tunnel and Railway Company have an 18,000-foot tun- 
nel and a 100-ton concentrating plant. The Iowa Gold Mining and 
Milling Company resumed operations in their 150-ton concentrator 
on silver-lead ore from the Royal Tiger mine late in December, 1906 
after an idleness of several years. The Hamlet mine is develo 
by 5 crosscut tunnels ranging in length from 100 to 800 feet. The 
mine is equipped with a concentrating mill. Other shippers include 
the Contention Mining Company, the Detroit and Colorado Mining 
Company, and the San Juan Smelting and Reduction Company. 

King Solomon Mountain district. —The Dives Leasing Company 
and the Shenandoah No. 3 Leasing Company continued shipments 
to the Durango smelter. 

Eureka district.—The great Gold King mine added another suc- 
cessful year’s production, in addition to much development work, 
which now includes a 700-foot shaft and a 5,000-foot tunnel, which 
will cut the vein 900 feet below the present workings. 

The Gold Prince mines, operated under the same management, 
did not begin producing at full capacity until the first of the present 
year, because of the noncompletion of their new steel 100-stamp 
mill at Animas Forks, 15 miles northeast of Silverton. The capacity 
is 500 tons per day, and the treatment includes stamp crushing, 
mn amalgamation, tube-mill regrinding, and concentration, fol- 
owed by magnetic separation. The ores include sulphides of lead, 
zinc, iron, and copper carrying gold and silver values. The plant 
should materially aid in increasing the county's output for 1907. 

The famous Sunnyside mines, connected with the mill at Eureka 
by a 3-mile aerial tramway, continued to be one of the county's 
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largest producers. The Grand Mogul mine, connected by aerial 
tram with the new 200-ton concentrating mill at Gladstone, was an 
important addition. The mine is developed by 3 tunnels aggre- 
gating about 20,000 feet in length, and the mill is equipped with 40 
stamps, Card and Wilfley tables, and Blake electro-magnetic zinc 
separators. An increased production was reported from the Silver 

ing mine by the Eureka Exploration Company, which also owns 
the Ridgeway mine. 

SAN MIGUEL COUNTY. 


Metallic production of San Miguel County, Colo., in 1905 and 1906. 


Gold. Silver. | Copper. Lead. | 
Yo. B ie y | Total. 
Quantity. | Value. ord Value. kin Value. pv Value. 
| Fine oza. | Fine 02s. Posa | Pounds. 
1905....... | $82,810. 89 $1,711,853. 1,275,079|. $770,148) 17,721,  $2,764| 6,970,152; $327, 597! $2,812,363 
1900. ...... 118, 411. 84 2,447,790 1, 672, 522} 1,120.500, 70,725 13, 650} 7,158,189, 408,017, 3,990,047 
Increase . | | 
(+) or! : | 
decrease | | 


| 
A | +35,600.95 +735,937, +397, 443 +350, 442, +53, 004 +10, 886, +188, 037! +80, 420 +1, 177, 685 
[ ! i \ 


The year 1906 was a banner year for San Miguel County, the leading 
county of the San Juan district and one of Colorado’s principal pro- 
ducers, ranking third to Teller and Lake counties in tonnage, produc- 
tion of silver, and total value of metallic output and second only to 
Teller in quantity of gold. The output of 118,411.84 fine ounces of 
this metal, valued at $2,447,790, is greater by $735,937 than in 1905. 
Of silver there were 1,672,522 fine ounces saved, a gain of 397,443 fine 
ounces in quantity and of $350,442 in value. More than four times as 
much copper was reported, and the quantity of lead increased 188,037 
pounds. The total gain in value amounted to $1,177,685, or over 41 
percent. With 21 producing mines, as compared with 19, there were 
mined 386,735 short tons of ore, as against 291,338 tons in 1905, and . 
there was a slight advance in total value per ton, from $9.58 to $10.31. 

The ores of this county have been classified as siliceous (or dry ores), 
of which there were 371,047 short tons, and as lead ores, of which class 
there were 15,688 tons. The siliceous ores amounted to 96 per cent of 
the total tonnage and were the source of 98 per cent of the gold and 87 
per cent of the silver. The results of the placer cleanups during 1906 
were insignificant as compared with 1905. 

Upper San Miguel district —This district, about Telluride, made the 
major portion of the production of the county. Each of the 3 large 
mines of this section report substantial increases in their outputs. 

The Tom Boy Gold Mines Company made its entire extraction 
from the Argentine group, which is exploited by 18,948 feet of drifts, 
3,269 feet of raises, and 1,684 feet of shafts. This company’s 350-ton 
plate amalgamating mill is equipped with sixty 1,050-pound stamps 
and with thirty-six 6-foot Frue vanners. The ores were principally 
in pe with some lead and & comparatively small amount of silver. 

he Smuggler-Union Mining Company operated their property 
through lessees. A 6,600-foot tunnel and 2 shafts, one 665 feet and the 
other 1,250 feet deep, develop this mine. The ore is reduced in 2 
stamp mills, aggregating 140 stamps, followed by amalgamating 
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plates, bumping tables, vanners, cyanide treatment for sands, and 
a canvas plant to handle the slimes. The values are about equally 
divided between gold and silver. 

The Liberty Bell mine more than doubled the quantity of ore han- 
dled in its very efficient 300-ton, 80-stam XE ps dta mill, the 
operation of which is followed by tube mills and tank cyanide treat- 
ment of sands and vacuum filters for slimes. Mine developments 
include a 200-foot and a 2,600-foot tunnel and several miles of drifts. 

Increased shipments were made by the Alta mine, which operates a 
20-stamp concentrating mill, and by the Columbia-Menona Mining 
and Millin Company. The Mammoth Mining Company erected a 
10-stamp plate amalgamating and concentrating mill, but were only 
able to operate a short time before closing down for the winter. Sev- 
eral other properties report some development work. 


Metallic production of Upper San M Mu district, San Miguel County, Colo., in 1905 
and 1906. 


Gold. Silver. | Copper. | Lead. 
| EA 2 RÁ 
Quantity. | Value. pos Value. binos | Value. Quantity. Value. 


Total. 


Fine 028. Fine ozs. 
1905...... 76, 171. 64/$1, 574, 607, 890, 459 
1 


PP ii | R | A AX rs 


| 
+604, 873) +464, 036 el 113,20 41,08, 5 +144, 586 +1, 366, 176 


Iron Springs district—A diminished total output was made by 
the mines in the section about Ophir. The Carbonero Mining Com- 
pany reported shipments of silver-bearing galena, as well as lead 
carbonate ores, in 1906. Two tunnels on the vein, respectively 850 
and 1,200 feet in length, develop the property. The Butterfly- 
Terrible Gold Mining Company handled a reduced tonnage last year. 
Other shippers included the New Dominion Gold Mining Company, 
operating-on the south slope of Silver Mountain; the Ophir Consoli- 
dated Mining Company, and the Suffolk Mining and Milling Company. 
Each of these concerns is equipped with concentrating mills. Ship- 
ments were also made from the Favorite, the American-Frenchman, 
and the Santa Cruz mines. 

Lower San Miguel district.—A small quantity of ore was shipped 
from the Commercial group, near Sawpit, before the mine was sold 
to the National Mining and Milling Company, which company also 
owns the Gertrude mines, on which a 10-stamp mill has been erected. 
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SUMMIT COUNTY. 


Gold. Silver. | Copper. 
Year. SS eS ee = -—— 
Quantity. | Value. Quantity. | Value. | Quantity. Value. 
Fine 028 | Fine agi. | Pounds. | 
IL ae AE A RS (a) (a)  : 209,356 $126,451 .......... Mme 
Tse Suc ea E ones nins 6,761.55 | $139,773 | 107,752 72,194 27.120 $5, 234 
Increase (4-) or decrease (—) ....... +6, 761.55 ¡+139, 773 i — 101, 604 | — 54, 257 | +27, 120 | + 5, 234 
{ 
| . Lead. | Zinc. 
Year. e : Sar cae ae eue “otak 
| Quantity. Value. | Quantity. | Value. 
Pounds. | Pounds. | 
pl p a EM 2.181, 660 $102,538 . 3, 320, 227 $195. 804 | b $424,883 
jg ——————Á— ——— 1, 301,912 74, 209 | 2. 942, 983 | 179, 522 | 470, 932 
Increase (4-) or decrease (—)....... — 879, 748 — 28, 329 — 377, 254 | — 16, 372 +46, 049 


a Gold output of 1905 combined with that of Park and Jefferson counties. 
b 1905 total for silver, copper, lead, and zinc. 


There was a decreased production of all metals except copper in 
Summit County in 1906. The gold output amounted to 6,761.55 fine 
ounces, equivalent to $139,773. The silver total of 107,752 fine 
ounces decreased by 101,604 fine ounces. A small quantity of copper 
was reported from the Snake River section. The lead and zinc totals 
show very large decreases. Thirty-nine mines produced, including 7 

lacers, as compared with 34 mines, of which 6 were placers, in 1905. 

e tonnage from the deep mines was less by 2,880 short tons, 
amounting to 34,050 tons, with an average total value per ton of 
$12.25. 

A review of the year’s progress in the different mining activities 
reveals considerable successful exploitation and development work. 
Increased activity is reported from both dredging and hydraulicking 
fields. 

Breckenridge district.—The tonnage from this section is made up of 
gold and silver bearing lead and zinc ores. Among the mines in this 
district which produced ores carrying lead are the following: The Jessie 
mines, which are now operated by the Jessie Consolidated Mines Com- 
pany. The mine workings embrace 3 tunnels ageregating nearly 3 
miles in length, and the property is equipped with a 40-stamp plate 
amalgamating and concentrating mill. Some production was made 
during development work on the Atlantic Cable mine, which is opened 
by a 500-foot tunnel. A 3,100-foot tunnel develops the Gold Dust- 
Puzzle mines. The Blue Flag Gold Mining Company purchased the 
West Laurium mine and erected a 50-ton concentrating mill. De- 
velopments include a 1,250-foot tunnel and 1,000 feet of drifts and 
crosscuts. The Germania, the Morning Star, the Dunkin, the Little 
Tommie, the Carbonate, the Pacific, the Senator, and the Silver King 
mines were also active. 

From the Wellington mine shipments of lead-zinc ores carrying 
gold and silver were made to the Colorado Zinc Company’s plant in 
Denver. Similar ores were shipped from the Bullion King mine. A 
heavy production of crude ore averaging about 50 per cent zinc was 
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made from a new shoot in the Country Boy mine by the Lanyon Zinc 
Company. The Sallie Barber mine also produced zinc ore. The Old 
Union Mining and Milling Company milled gold-and-silver-beari 
zinc ore in their 100-ton concentrating plant. The mine is develope 
by two vertical shafts, one 250 And the other 315 feet deep, and by a 
1,700-foot tunnel, as well as by drifts and levels. 

The operations of the Reliance dredge on French Creek and the 
Banner and the Buffalo hydraulic mines resulted in a successful year. 
Smaller clean ups were made on 4 other placers in this section. In- 
creased production as well as continued development is expected 
during 1907 in the placer mines of this county. 

Montezuma district.—This district, just southwest and over the 
divide from the Argentine district in Clear Creek County, was the 
center of considerable development and the source of the copper out- 
put of Summit County in 1906. "The Pennsylvania mines were the 
chief producers. They have driven 4 crosscut tunnels and erected a 
60-ton concentrating mill. The Fisherman group, the Rothschild, 
the Braganza, and the Clarion mines were also active. 

Ten Mile district.—The output of the Ten Mile district amounted 
to $16,993 in gold, 34,554 fine ounces of silver, 408,000 pounds of 
lead, and 600,115 pounds of zinc, with a total value of $110,007. The 
Kokomo section enjoyed a prosperous year during 1906, in that nearly 
every mine showed increased activity either in mine or surface 
development. The Summit Mining and Smelting Company’s mill 
(commonly spoken of as the Wilfley mill) was the scene of a consider- 
able amount of experimental work in connection with the installation 
of a Wilfley furnace to pier low-grade pyritic ore by roasting for 
cheap concentration. The mill equipment includes rolls, furnace, 
Ding electro-magnetic separators, and tables. The mine is developed 
by 2 dari totaling more than 2,000 feet and by a 1,500-foot 
tunnel. 

Heavy shipments of gold and silver bearing lead-zinc ores were 
resumed in Noven m 1906, from the Nettie B. mine by the Uhtoff 
Mining and Tunnel Company; and iron ore carrying gold and silver 
and some lead ore was shipped from the Michigan group. The Breene 
properties are equipped with a 100-ton concentrating plant, and a 
250-ton plant was being erected by the Kimberly Consolidated Mines 
Company. 

TELLER COUNTY. 


Metallic production of Teller County, Colo., in 1905 and 1906. 


creuse (—) ......... [AM | 


Gold. Silver. | Copper. 
Year. ——— M —MeeÓ——— A ugue Total. 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
Fine ozs. Fine 028. Pounds. 

A ad E 745, 542.17 $15, 411, 724 49, 449 | $29,867 |...................... $15, 441, 501 

1900.3 ol lore | 689, 500. 73 , 14, 253, 245 49, 527 33, 183 1, 280 | $247 14, 286, 675 
Increase (+) or de- | | | 

—1, 158, 479 +78 +3,316 +1, 280 +247 | —1, 154,916 
i 


The total value of the metallic production from the Cripple Creek 
district in 1906 was less by $1,154,916 than in 1905. The gold 
amounted to $14,253,245, & decrease of $1,158,479, and the silver to 
49,527 fine ounces, valued at $33,183, an increase in quantity of 78 
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ounces and in value of $3,316. In 1906, 1,280 pounds of copper were 
reported. One hundred and five mines made a total production of 
702,069 short tons of ore which averaged $20.35 to the ton, as against 
88 mines, 716,358 tons, and $21.56 per ton in 1905. This total 
included a relatively small amount of gold and silver recovered from 
old tailings by the larger mills handling Cripple Creek ores. 

These figures do not necessarily represent ihe values which reached 
the market as bullion in 1906, but the amount of values in the ores 
extracted from the mines of Teller County and either reduced or dis- 
posed of by sale during 1906. Therefore, any stock of 1906 ores held 
over by the smelters or mills to be reduced in 1907 would cause a 
smelter report to show the actual bullion produced to be less than the 
production shown in a mines report. Ordinarily this discrepancy 
tends to balance itself from year to year, but toward the end of 1906 
a very considerable quantity of ore which was not milled till 1907 
was awaiting the completion of several plants. 

The total decrease of $1,154,916 was raog caused by a falling off 
of $2,429,764 in the combined production of 4 of the largest mines. 
Therefore, excluding these 4 mines, there was a gain of $1,304,848 in 
production from the other mines of the district. 

Other than a small production reported from the Copper Mountain 
section, the entire output was derived from the Cripple Creek district 
proper. The history and technology of the gold deposits, as well as 
the geology and be el of the district, including detailed descrip- 
tions of the mines, can be found in a recently published report of 
the Geological Survey.* The production was affected in a measure 
by the misfortunes which overtook some of the companies during 
1906. Early in May a fire destroyed the shaft house, engine room, 
boiler shop, and blacksmith shop at shaft No. 1 of the Portland 
Company; and in driving a drift on the 1,000-foot level of the El 
Paso Company's mine a heavy flow of water was struck which filled 
the workings to the level of the El Paso tunnel. The Dorcas mill, at 
Florence, was destroyed by fire early in the year, and there was a delay 
a the completion of the new reduction plant of the Golden Cycle 

mpany. 

Throughout the year harmony existed between miner and operator. 
The leasing system was rather generally in vogue, and only a few 
large mines, including the Portland, the Strong, and the Cresson, were 
operated entirely on company account. 

The question of drainage remained a serious problem in 1906 and 
led to the organization of the Cripple Creek Drainage and Tunnel 
Company and the pledging of sufficient funds to complete the long 
bore. e intermediate tunnel plans were adopted, and work began 
on May 11, 1907. The adit was started in Gatch Park, at an eleva- 
tion of 8,020 feet, or 723 feet lower than the El Paso tunnel, the lowest 
present drainage adit. It is expected that it will take two years to 
reach the present main water course, 15,550 feet from the portal; 
then the tunnel will be driven forward to the Vindicator shaft, a total 
length of 27,190 feet, equivalent to 5 miles and 790 feet. 

Considerable interest relative to the question of milling the lower 
grade ores was manifested during 1906. Not only have several 
attempts been made from time to time to operate small mills at a 


Lindgren, Waldemar, and Ransome, F. L. Geology and gold deposits of Cripple Creek district: 
Prof. Paper U. 8. Geol. Survey No. 54, 1906. 
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rofit about the district, but the year 1906 found a number of the 
argest companies attacking the problem. 
he foremost new mill enterprise was the Golden Cycle’s 700-ton 
roasting and cyanide plant, at Colorado City, in which the refractory 
ore was roasted in 100-ton furnaces. Unforeseen difficulties postponed 
the starting of this big plant till toward the end of February, 1907, 
and later July) 1t was destroyed by fire. This will affect the pro- 
duction of the district for 1907. 

The Portland Mining Company erected a 300-ton cyanide plant at 
Colorado City to treat the tailings from their chlorination plant, and 
have been carrying on experimental work to discover the most suit- 
able cyanide method to replace their present chlorination mill. A 
very small quantity of custom ore, from mines other than the Port- 
land, was treated in 1906, but more oxidized ore will be purchased 
from time to time to mix with the more refractory ores of the Portland 
mine. 

The large chlorination and cyanide mill of the Dorcas Mining, 
Milling, and Developing Company, at Florence, was destroyed by fire 
in March, 1906. This was a custom mill, treating Cripple Creek ores. 

The Economic chlorination mill, at Victor, was operated a portion 
of the year, but closed down, and was burned early in 1907. The Jo 
Dandy Company purchased the old cyanide mill of the Cripple Creek 
Cyanide Company, at Gillett, which they dismantled, moved to Raven 

111, and remodeled into a 250-ton modern plant. McDougal roasters 
were installed. 

There was also some activity among the smaller nonroasting 
cyanide plants in the district. 

The Isabella Mines Company erected a 300-ton cyanide mill during 
1906 to treat the lower grade ores from their properties as well as 
from the dump, but the plant was only run experimentally in 1906. 
Two small mills on Squaw Mountain—the Home Run, of 25 tons 
capacity, and the Santa Rita—were run at intervals during the year. 
The Dexter and Sioux Falls plants were idle, and the Los Angeles 
mill was destroyed by fire. ork was resumed in the small 100-ton 
mill of the Cripple Creek Homestake Company by the Ironclad Mill- 
ing Company. The larger mill of the former company was closed. A 
50-ton cyanide mill was operated on the El Paso dump. The Little 
Giant mill was rebuilt, in Pony Gulch, 3 miles south of Cripple Creek. 
The Wishbone Milling Company also erected a small new cyanide 
mill on Spring Creek, and began operations in the spring of 1907. 
The Blue Flag Company’s new mill was also started in 1907. During 
1906 the Vindicator Company erected a testing mill in the Old Lillie 
shaft house at Independence, and made extensive tests preparatory 
to erecting a large plant. Tests extending over a long period on ore 
from the Independence dump led this company to decide to erect a 
e cyanide plant at their mine, above Victor, during 1907. 

ccording to the printed annual report of the company, the great 
Portland mine, the banner producer of the camp, made a total out- 
put of 103,614 short tons of ore, valued at $1,932,083. This repre- 
sents a decrease of 5,619 tons and nearly half a million of dollars in 
value as compared with 1905. This is accounted for by the closing 
of shaft No. 1 for 40 days by a fire on May 6, which destroyed the 
surface equipment about the shaft. The average total value per ton 
was lowered by the company’s shipping 11,348 tons of low-grade 
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oxidized ore for fluxing purposes at the mill. The grand total pro- 
duction from this famous mine from April 1, 1894, to December 31, 
1906, amounted to 775,110 short tons, with a gross value of $25,034,- : 
411; it netted $7,147,080 in dividends. With two years of high- 
ae ore reserves in sight, exclusive of low-grade rock, the outlook 
or an increased production in 1907 is very bright. Total develop- 
ment work includes 71,950 feet of drifts, 99,832 feet of crosscuts, 
10,843 feet of raises, 4,314 feet of winzes, and 11,513 feet of sinking, 
the aggregate being 37 miles and 3,092 feet of workings. 

The Golden Cycle mine continued its heavy shipments. A 1,200- 
foot shaft opens the main workings. During 1906 this company 
completed a 700-ton cyanide mill at Colorado City for the treatment 
of custom ores as well as the product of their own holdings. 

The Vindicator Company's annual report reveals a successful year, 
regardless of the fact that the Hull City shaft was practically idle for 
a month, pending repairs to the shaft and hoisting engines. The 
production amounted to 27,396 short tons, with & gross value of 
$935,614. This represents an increase of about 3,300 tons and of 
$42,489. The ore averaged about $34 per ton. This mine is to 
be the terminal end of the great drainage tunnel, but 200,000,000 
gallons of water were pumped during 1906. The holdings of the 
company are opened by 18 shafts, two of which are 1,200 feet deep. 
The development to January, 1907, aggregated a little over 231 miles. 

The Independence mine, of the Stratton's Independence (Limited), 
made a greatly reduced production, which amounted to only $956,479, 
but the grade of the ore remained very high, better than $41 to the 
ton. The mine is opened by a shaft 1,400 feet in depth, but only 
the upper levels are worked. The property is operated largely by 
lessees, with a small amount of company work. Experiments were 
begun to ascertain the best way of working the great dump of low 
grade ore on the property. 

The El Paso nsolidated Company's exploitation work on the 
1,000-foot levels was bringing most gratifying results when on March 
26 a heavy flow of water was encountered, and in less than 4 hours 
the mine was flooded to the 600-foot level, where the water flows out 
of the El Paso tunnel. For the remainder of the year mining and 
developing were necessarily confined to ground above the tunnel 
level. Nevertheless a good production was made for the year, 
amounting to more than 22,000 tons (in the 11 months covered by 
the company's annual report), valued at $801,447. This property 
will be one of the first to be drained by the new tunnel. 

The annual report of the Findley Consolidated Mining Company 

shows a greatly dod output, amounting only to 5,220 short tons 
of ore, containing $115,837 in gold values, less than one-fourth of the 
total for 1905. This resulted from the company spending the year 
in development work until the new mill of the Golden Cycle Com- 
pany at Colorado City, should be completed. In an endeavor to 
acilitate the handling of lower grades of ore, this company com- 
bined with the Vindicator Company in experimental work during the - 
year, seeking to determine a process to be used in a large mill to be 
built jointly by the two companies. 

The Granite Gold Mining Company absorbed the Dillon Gold Min- 
ing Company, as it had previously done with the Gold Coin and Mon- 
ument companies. This gives the Granite Company a large holding 
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on Battle Mountain and makes it one of the most important concerns 
of the entire district. 

An increased total production was made by lessees from the vari- 
ous holdings of the Stratton Estate, and the Strong mine also made 
a larger output. | 

The Elkton Company, as in the case of the El Paso, have limited 
their operations to the reserves above the present water leve] to save 
pumping costs till the new tunnel shall care for the c uantities of 
water. A somewhat decreased tonnage was shippe durine 1906, 
but there was an increase in average value of the ore. 

The Work Mining and Milling Company reports a greatly increased 
output from the Morning Glory and the Little Clara mines, which 
are worked by seven sets of lessees, 

Large gains in production were made in each of the following mines: 

The Cresson, of the Bull Hill Mining and Development Company, 
the Mary McKinney, the Forest Queen, the Isabella, the Ophir, t 
Pointer, the Anchoria-Leland, and the Doctor Jack Pot. 

Other prominent producers of 1906 include the Ajax, the Gold 
Sovereign, the Gold Dollar, the Jo Dandy, and the United Gold mines. 
The latter are now under the same general management as the Gol- 
den Cycle properties. Development on the Ajax includes a 1,230- 
A shaft, 600 feet of tunneling, and between 7 and 8 miles 
o s. 

A small quantity of ore was taken from the Modoc mine duri 
one of the regular shipments, which carried a low percentage o 
copper. 

e following table gives the production of the Cripple Creek 
district from 1891 to 1906: 


Production of the Cripple Creek district, Colorado, 1891-1906. a 


Year. Gold. Bilver. Year. Gold. Silver. 
Fine ounces. Fine ounces 

A ERUEIVXS $499 |............. A DOR $18, 073, 539 166 
1509. cate dani 583,010 |............. TOOT A A ecuss 17, 261, 579 884 
NA nese sees 2,010, 367 5,019-1:1902. occa tee nace e m ie 16, 912, 783 62, 690 
VSO A 2,908, 7 25,900 | 190B.........oooooo..... 12, 967, 338 42,210 
15805. vore tuc sie ees 6, 879, 137 70,448 || 1904.................... 504, .638 
E A e eviter 7,512,911 60, 864 || 1905.................... 15, 411, 724 49, 440 
sr etre Sie vow 10, 139, 709 57,297 || 1906.................... 14, 253, 245 49, 577 
o MUN 13, 507, 244 68, 195 —— 

A ew as 5, 658, 82, 520 Toll 168, 584, 331 811,807 


a Figures for 1891-1903 from reports of the Director of the Mint; figures for 1904, 1905, and 1906 from 
reports of the United States Geological Survey. 


IDAHO. 
By V. C. Hrikrs. 


PRODUCTION. 


The gold and silver production of Idaho for the calendar year 1906 
as reported by 287 producers, including 176 placers, was $7,191,706. 
Of this total the zold yield was 55,587.73 ounces, valued at $1,149,100, 
and the silver was 9,018,815 ounces, which at the commercial price 
was valued at $6,042,606. There was an increase in both metals, 
the gold to the extent of $73,482 and the silver 339,722 ounces. 
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During 1906 the tonnage of ore mined, milled, and smelted amounted 
to 1,787,673 short tons, valued at $23,342,463, an average of $13.05 
per ton for gold, silver, copper, lead, and zinc. Of this value the ore 
averaged 45 cents in gold and $3.37 in silver, an average total value 
for gold and silver of $3.82 per ton. The comparison of these figures 
with corresponding ones for 1905 shows that the value of the metal 
output increased $3,954,780; the ore tonnage increased 118,635 short 
tons; and the value per ton increased from $11.62 in 1905 to $13.05 
per ton in 1906, a gain of $1.43 per ton, due largely to the lead, cop- 
per, and silver contents of the ore. In 1905 the average gold value 
of the ore was 44 cents per ton, and the silver value was $3.14, or a 
total value for both metals of $3.58 per ton. 

The statement of production for 1905 and 1906, valued at each 
year’s average commercial prices, is as follows: 


Production of gold, silver, and associated metals in Idaho in 1905 and 1906. 


1905. | 1906. Increase (+) or de- 


Metal. a Lo. E 
Quantity. | Value. Quantity. Value. Quantity. Value. 
Gold... fine ounces. . 52.033 | $1,075,618 55,587.73 | $1.149,100 | + 3,554.73 | + $73,482 
Silver... aaan.. do.. 8,679,093 | 5,242, 172 9,018,815 | 6,042,606 + 339,722 | + 800,434 
Copper........ pounds 7,321,585 1,142, 167 | , 91 42,237,328 | + 702,703 
A do....| 259,812,428 | 12,211,184 —4,797, 982 | +2,324,639 
AE EE do....| 1.228.449 72, 479 | + 837,148 | + 53,522 
| ena APIS DER eee ee 
O ne eie 19, 743,620 |..............| 23,698,400 |.......... s... +3, 954, 780 


The production of metalliferous ores in Idaho in 1905 was 1,669,038 
short tons, valued at $11.62 per ton; in 1906 it was 1,787,673 short 
tons, valued at $13.05 per ton, a gain of 118,635 tons and of $1.43 


per ton. 
GOLD. 


The gold yield amounted to 55,587.73 ounces, valued at $1,149,100 
in 1906, as against 52,033 ounces, valued at $1,075,618, in 1905, an 
increase of 3,554.73 ounces in quantity and of $73,482 in value. The 
greater part of the gold production in 1906 was produced at gold and 
silver mills, treating 57,933 tons of ore, from which was extracted 
bullion containing $522,919 in gold, an average value per ton of 
£9.03. From 1,534,497 tons of ore at concentrating mills, 225,247 
tons of concentrates were saved, valued at $192,793 in gold, an average 
value per ton of 86 cents. There were shipped to smelter 173,045 
tons of crda ore having a total value of $79,907 in gold, an average 
value of 46 cents per ton. 

The additional yield of gold was caused by a number of new placer 
operations in several counties, notably at Pierce, in Nez Perce County, 
but also in other counties. There was a decrease in the total old 
derived from siliceous ores, but substantial increases from this class 
of ore were made in the following counties: Ada, Blaine, Custer, 
Lemhi, Nez Perce, and Shoshone. . 

The gold from copper ores increased in Custer, Lemhi, and Sho- 
shone counties, as did that from lead ore; in Blaine and Shoshone 
counties the lead concentrates are estimated to contain an average 
gold value of 25 cents per ton. "This value is not reported by pro- 
ducers, for the reason that no allowance is made by the smelting com- 
panies for gold below a certain amount. 
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In the table of production by kinds of ore in 1905 and 1906, it is 
shown that the gold was won largely from siliceous ore, but that it 
decreased 1,046.94 ounces, as did the gold from copper-lead-zinc ores 
9 ounces, and from the lead-zinc ores 18.60 ounces. Increases are 
recorded in gold from placers, 629.62 ounces; from copper ore, 
1,683.40 ounces; from lead ore, 2,313.17 ounces; and from copper- 
lead ore, 3.08 ounces. From Snake River placers a total of $22,326 
was recovered in 8 counties. This represents a decrease of $4,692 
from the figures of 1905. 

In the following tables will be found the yield of gold from different 
kinds of ore by counties for 1906, and a comparison of totals for 1905 
and 1906: 


Source of gold production in Idaho by kinds of ore in 1906, by counties, in fine ounces. 


Mixed ores. 


ilic Cop- | 
M s a Siliceous | Copper Lead Co 
County. Placers. | OR e ore: per- ES Lead- | Total. 
| lead- Dd zinc 
zinc ore 
1 ore. 
| 
Ada and Bannock......... 60. 12 | 1220:12 1.5.22 ovs A CR ee A aces ' 1,280.24 
Bingham.................. 255.01 CGE CHOR NOSE ORDEN le site desta. 261. 68 
Binter dd aces 110.34: 345.00 |.......... 201.15 |........ lo 1.35 657. 84 
Bois8c osc coc cond eek oes 6, 660.83 4,418.20 ni a wages a AA MEAN 11,079. 03 
CANYON ascuas 51.79 | AENA A A MEM P whan 51. 79 
Cassis oo oe hu LL Cui IDEA cic le al se ers etre Mees road Be AE 1. 40 |........ 162. 53 
CUA a oe rues | (9.48 2,933.03 | 1,844.28 ..........]........ 2.68 |........ 8, 440. 47 
EBDOFG Ld I sce E RT ee 15196.38 0:194. 08 A tui ERI E ERA A cus 6, 393. 95 
Premonition e ect bs ED pe DRE Ce Ea EPUM. IN RS. AMA RAPERE 
Idaho. coe ccs 3,371.01 | 4,902.54 |... ocio ee asad en des A AA 8, 273. 55 
o A IN A usate AS c nO IN T te A NY 
Tat aliens s s o ei oat mi E A A ER AOS EA 36. 65 
We MOREM NE 1,346.98 | 3,671.94 101.58 | 400 a oce IN: | ees sete 5,124. 50 
Linecolhiiscccw.x uei rs ever e M hearin E ARA A AAA Ae 137. 27 
Nez Perce............----- 1, 860. 54 513.80 A eere ee tocar temer s estende De 2,374. 40 
Oneida oil Lieu ABS (Sey RARE O DNE ¡IR DAI 193. 70 
OWYhCe. ccesceiis is tke j^. 2103:07 10,988: AA tesis ora pte DNE SO 9, 492. 83 
A ee | 621.28 | 637.2; | 405.00 2,470.02. 2.222222 LLL 56.05 | 4,180.62 
Washington............... " T 165.54 .......... Nati a e e AA . 68 
Total sac cioe ett 17,099.62 33,235.06 | 2.516. 40 | 2,675.17 ¡........ , 408 | 57. 40 | 55,587. 73 
; t | | i : 


The following table shows the production of gold in Idaho in 1905 
and 1906, with increase or decrease: 


Production of gold in Idaho in 1905 and 1906, by kinds of ore, in fine ounces. 


| Mixed ores. | 
i I REI EE 
| Siliceous | Copper CoP- | Co 
Yenr. Placers. ae ee Lead ore.' per- OP- | Lead- | Total 
: >, per- 
+ lead- zinc 
+ zine lead- 
i o 
| are. ore. 
_—_——— Y  - 
] ] 
O dre 16, 470.00 | 34,282.00 833.00 | 362. 00 9.00 1.00 | 76.00 | 52, 033.00 
¡AA 17,009.62 | 33,235.06 | 2,516.40 ' 2,675.17 |........ 4.08 | 57.40 | 55,587. 73 
Increase (+) or de- mg 
crease (—)........... 4-629. 62 |— 1,046.94 |+1, 683. 40 (42,319.17 —9.00 | +3.08 |—18.60 (+3, 554. 73 
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SILVER. 


The silver yield amounted to 9,018,815 ounces, valued at $6,042,606, 
in 1906, as against 8,679,093 ounces, valued at $5,242,172, in 1905, an 
increase of 339,722 ounces in quantity and of $800,434 in value. The 
greatest quantity, 6,762,197 ounces, came from 1,534,497 tons of ore 
sent to concentration mills, which produced 225,247 tons of concen- 
trates, averaging 30 ounces per ton. From 173,045 tons of crude ore 
shipped to smelters 2,026,785 ounces were produced, an average of 12 
ounces silver per ton; and from bullion produced by gold and silver 
mills 226,168 ounces were produced from 57,993 tons of ore, an aver- 
age of 4 ounces per ton. Shoshone County had the oreatest increase 
due entirely to producers in the Coeur d'Alene region, which is credited 
with 7,944,338 ounces. Of this quantity, lead ore contained 7,415,995 
ounces, copper ore 478,349 ounces, lead-zinc ore 47,034 ounces, 
siliceous ore 2,827 ounces, and placers 133 ounces. Owyhee County, 
ranking second in production of silver, is credited with 737,578 ounces, 
all of which was secured from siliceous ore, but on account of remodel- 
ing the mill of one of the large producers a decrease was recorded of 
108,464 ounces from 1905. Blaine County produced 184,337 ounces, 
and derived most of it from lead ore, 165,932 ounces; lead-zinc ore 
18,140 ounces, siliceous ore 265 ounces. The greatest decrease was 
169,824 ounces, principally in lead ore, caused by the closing of active 
operations in the Minnie Moore mine. Silver increased in placers, 
copper ore, lead ore, and lead-zinc ore, and decreased in all other kinds 
ds as shown by the table of production for 1905 and 1906, as 
ollows: 


Source of silver production in Idaho by kinds of ore in 1906, by counties, in fine ounces. 


| cor | ew 
County. Placers. POMA FODUCE Lead ore. lead- l d vas Total 
ano ore. ore 
ore. 
Life E 

Ada and Bannock. ...... | 23 Bei. EN A EER | DENEN. NET 565 
di AN AS. EEEE AA EAS A A A tothe Cae thal 
BIAMIe A: AAA 205 (cias 165,932 |........ MUS: 18,140 184, 337 
BOSC E 1,663 RAD. AS AA pM PROV TE 4, 909 
CADO oed euo umi TE 77 A. Ne re mr T roc 2 
ALO AI ed q AAA PAE A Mean 34. E 16 
CUSTER A A runs 306 2,953 74,97 825 d sporis 367R lis 82,736 
REIKO o ec Lc as oeoee 221 UM IU wrens a rS. ea ae tied ee cee 5,852 
Fremont ccc theese A uice a Se 200 lice cue O A abe dete 200 
¡EAT O OP re 597 SS AAA A eee, Diet EA 8,929 
o AAA AA 2:308. A A A a Baie eases 2, 308 
Vil. cat wes ed EROS ecc PED RUNS ea dash | ee PS 4 
Lemhi..........- sees. 129 1,004 1,120 ETE near UA. RERUM 36, 453 
Lincoln... du see eed Od [nunc sicut re sues A enc rate NO aie A 53 
Nez Peres, A 446 prc A EA ORAN ra Ln 125 
Ünvida.... occ ed een rue E OI PAPA cho feeds os JEAN COMES 5 
ds lo censu exea 10.4. 491.508 15. o 0o os Ies Sh baee lod qas asl ee ains 737, 578 
fhoshone................ 133 2,827 478,349 | 7,415,995 |........ PER UNS | 47,034 , 7,944,338 
Washington. ............ AA 9, 480 yA A | 9,805 
PE See ee ieee 
Total.............. 3,605 | 765,549 | 564,123 | 7,610,612 | MO | 3,692 | 65,174 | 9,018, 815 
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The following table shows the production of silver in Idaho in 1905 
and 1906, with increase or decrease: 


Production of silver in Idaho in 1905 and 1906, by kinds of ore, in fine ounces. 


as ' Copper- Copper-| Lead- 
Year. Placers. ra CORDE end lead-zinc' lead zinc | Total. 
i i ore. | ore. ore. 
O AEE 3,482 | 861,637 | 486, 450 |7,277, 408 | 24,743 | 5,910 | 19,463 | 8,679,092 
1000€... IA 3.065 | 765,549 | 564,123 1,616,012 |... ...... 3,092 | 65,174 | 9,018,815 
Increase (+) or de- 
crease (—)........se. +183 | —96,088 | +77,673 |--339,204 | —24,743 | —2,218 45,711 | «339,722 


COPPER. 


The greatest yield of copper in Idaho continues to come from the 
Coeur d’ Alene region inShoshone County. The output of this county 
increased from 5,225,606 pounds, valued at $815,194, in 1905, to 
6,393,940 pounds, valued at $1,234,030, in 1906, an increase of 
* 1,168,334 pounds in quantity and of $418,836 in value. Custer 

County followed with an increase from 685,484 pounds, valued at 
$106,935, in 1905, to 2,815,286 pounds, valued at $543,350, in 1906, 
an increase of 2,129,802 pounds in quantity and of $436,415 in value. 
Washington County is on a gradual decline. Lemhi and Fremont 
counties have been added to the list of producers with important out- 
puts of copper, which promise to become an important item another 
year. 

LEAD. 


The lead produced in Idaho decreased from 259,812,428 pounds, 
valued at $12,211,184, in 1905, to 255,014,446 pounds, valued at 
$14,535,823, in 1906, a decrease of 4,797,982 pounds in quantity and 
an increase of $2,324,639 in value. The lead output is credited almost 
entirely to the Coeur d’ Alene region in Shoshone County, which pro- 
duced 252,022,196 pounds, valued at $14,365,265, in 1906. The next 
largest producer was Blaine County, Lemhi County following. 


ZINC. 


The output of zinc during 1906 came almost entirely from Shoshone 
County. A small portion of the total output came from Blaine 
County, which in former years led in production. The shipment of 
zinc concentrates from Shoshone County is estimated to have resulted 
in the production of 2,054,998 pounds of spelter. The zinc produc- 
tion increased in Shoshone County from 144,000 pounds, valued at 
$8,496, in 1905, to 2,054,998 pounds, valued at $125,355, in 1906, an 
increase in quantitv of 1,910,998 pounds and of $116,859 in value. 
In Blaine County the production decreased from 1,084,449 pounds, 
valued at $63,983, in 1905, to 10,599 pounds, valued at $646, in 1906, 
a decrease of 1,073,850 pounds in quantity and of $63,337 in value. 


GOLD AND SILVER. 945 
ANTIMONY. 


Several carloads of mineral bearing this metal were shipped from 
the Coeur d’Alene region in Shoshone County to New York, as noted 
in the report on this metal. Antimony deposits of importance are 
located near Warren in Idaho County and near Ketchum in Blaine 
County. 

MINING INDUSTRY IN IDAHO IN 1906. 


Continuing the brilliant records made in 1905 of the increased yield 
in copper and zinc, the production of 1906 places Idaho among the 
large producers of these two metals. It stands already at the head 
of all the States in the production of lead. A number of new produc- 
ing mines have been added to the list of shippers during the past year 
and nearly all of the old mines have increased their production. 

Among the milling operations the installment of finer grinding and 
sizing machinery among the mills in the Coeur d'Alene district in 
Shoshone County, and the use of the tube mill and filter press for 
cyanide mills in the West View district of Boise County, proved 
important events in milling practice. 

Durin the year the tailing question in the Coeur d’Alene district 
was settled by the installation of an elevating system capable of 
handling 3,000 tons of tailings per day. The bed of the South Fork 
will be cleared of the deposit of tailings, and other deposits in the 
tributary creeks will be shipped to the new dumping grounds. 

The principal lead-silver producer in Blaine County, the Minnie 
Moore mine, suspended operations early in the ‘year. 

There was a lack of labor in Idaho, especially in the Coeur d’ Alene 
district. Labor of all classes was in demand at good wages. It is 
estimated that in the Coeur d’Alene district 3,000 men were employed 
by the mining companies. Announcement was first made by the 
Bunker Hill and Sullivan Company, and finally adopted by all other 
companies on August 1, agreeing to use the eight-hour schedule for 
all miners working underground. 

The fuel shortage affected principally the mines in the Coeur d’ Alene 
district, as well as in other parts of the State where wood for steam and 
water for power were not entirely depended upon. Several com- 
panies at Mullan and Wardner were obliged to suspend operations in 
October for the reason that neither coal or sufficient electrical power 
from Spokane were available to operate the necessary machinery. 
Scar the companies began the use of oil for fuel. 

No railroad building of importance was carried on in the mining 
camps of the State, but several reports have been received that a line 
of railroad would be extended from some point on the Oregon Short 
Line Railway in Fremont County, Idaho, to the lead mines in the 
Junction district of Lemhi County; also that a line of railroad, which 
was surveyed several years ago, 1s to be built from the Oregon Rail- 
road and Navigation Com any's station at Kingston up North Fork 
and Pritchard creeks to Murray, in Shoshone County. 

The tables in the following sections of this report hou the quantity 
and value of the production of the noble and base metals of the State. 
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The distribution of gold, silver, copper, lead, and zinc, and the quanti- 
ties and values of production, are given by counties for the year in the 


table which follows: 


Production of gold, silver, copper, lead, and zinc in Idaho, in 1906 by counties. 


Gold. Silver. Copper. 
County.  (_ E A 
Quantity. Value. Quantity. | Value. Quantity. Value. 
Fine ozs. Fine ozs. Pounds. 

Ada and Bannock.......... 1,280. 24 $26, 465 565 A E n redu 
Bingham................... 261. 68 HM io eH Tul PERS 
Hlüllé.l. enis le LESER 657. 84 13, 599 184, 337 123. 506 Sons otter Rue eed oo arctan oe 
E oe er etc E M uid 11,079. 03 229, 024 4, 909 VENU A ore wb a te Sie wks 
Canyon............-- sese 51. 79 1.071 2 M] NAME rne DA EE 
AE rre EXE 162. 53 3, 360 16 11 $81 
Custer.................. s 5, 449. 47 112, 650 82, 736 55, 433 2,815, 286 543, 350 
EUIS. ee ees 6, 393. 95 132, 174 5, 852 85 09 AAA accus ura e OR RC 
Fremont sede cas A Pato ud cet 200 134 34, 000 6, 562 
Idih os ev pIEIS SS 8,213. 55 171,030 8, 920 D. O82. a cse ier AA 
KOOLe HB. s ne set Eee tet em at ca ee Dad ac vues ence 2, 308 LOMO: [iret Shores end a eoo 
Latüli credence che te tree ann 36. 65 758 SL. To tee ee re t 
¡A ame een 5, 124. 60 105, 932 36, 453 24, 424 40, 000 7,720 
LINCOM eg toed che das 137. 27 ; 53 | A Rp DNE 
Nez Peree...............uu. 2,374. 40 49, 083 725 | ARO I oe es vtt ous No ioe ht arg a dos 
A scr RIPE 193. 70 4,004 5 | A legea ux det 
Owyhee.........Luul.eees.. 9, 402. 83 196, 234 737, 578 494: TIT ee eee PN ET MEN 
Shoshone................... 4, 189. 62 86, 607 7,944, 338 | 5, 322, 706 6, 393, 940 1, 234, 030 
Washington................ 428. 68 8, 862 9, 805 6, 570 275, 267 53, 127 

Total. coge ix 55,587.73 | 1,149,100 | 9,018, 815 | 6, 042, 606 | 9,558,913 | 1, 844, 870 

Lead. Zinc. | 
County Vals 
Quantity. Value. Quantity. ! Value. e 
| 
Pounds Pounds. | 

A BNO o es Se O A A ea aa Gate a tas $26, 843 
BIN NWI Gs As cos A Md we uat n e dat POS COE AAA RT 5, 409 
Bilardo 1,737,605 $00,043 | 10,599 , $646 236,794 
IL fe E cain has Kad nome gee aden mote 232,313 
CANON ar ethos se Swet A A E Sales iar aaah EE 1,072 
CASA iS 6, 440 OUD A Tc 3,819 
ONS AA A | 64, 205 | A chiot a ms RR RON 715,093 
A A E A A AE 136, 095 
TOM ONG cts usar dui aad AE RA A ES AOS ovp M RU ANS 6, 606 
Idas eee o eS lade wean NM NA CE EORUM C EUER SUE ' 177,012 
A E Oh og EE tbe E TE IAS A A i 1,546 
A S ONE PAAR INNO APT ONERE CE ey aT RIEN | 761 
Le ts Ew bete orit | 1,144,000 Ch DOR NEM SCAN UNIONE ANE | 203, 284 
lA Mc Tec AI O PR | 2,874 
Nez VOTO A «takin sauce eels AAA O EE er eee Ceo | 49,569 
ug PEPERIT pecu aise A HOT PETERS l 4,007 
Oi aras AR AA NA AS | 690, 411 
SIOSDOIU adenda Tas Lo ER | 252,022,196 | 14,365, 265 2,054,998 125,355 | 21,133. 063 
TI A 40,000 | RU A A 70,839 


TOA rad ae n enews weuceale 255,014, 446 | 14,535,823 2,065,597 126,001 ¡ 23,098,400 
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The tonnage of ore sold or treated, the number of mines producing 
ore, the average value per ton, and the value per ton in gold and silver 
are shown as follows: 


Tonnage of ore sold or treated, number of mines producing, and tenor of ores in Idaho 
in 1905 and 1906, by counties. 


Average value 
sold or treated. producing. per ton. per tonín gold | Value 


Total tonnage of ore | Deep mines| Average value 


and silver. of gold 
County. O DAR A o and 
Increase | silver in 
1906. (+) or de- | 1905. ' 1906. | 1905. | 1906. | 1905 1906. ore. 
crease (—). | 
Short tons. | Short tons. 
Ada and Bannock.... 6,265 | + 6,055 2 2 | $7.47 | $4.08 | $7.47 | $4.08 $25,585 
Bingham............. + 30 |...... blc 4.60 |........ 4.60 138 
Blaine...........-.. 17,844 | — 1,001] 14| 15] 25.45| 13.14| 12.10| 7.56 | 134.824 
o ch neut ass 16,406 | + 14,618 9| 13| 11.88] 5.70| 11.83] 5.70 93, 507 
Anco Rem CP vr c m A O od eased 
CASSIB MM Zr us 2 1 1| 56.00| 0.57 | 3.44| 5.57 39 
Custer................ 42.162 | + 27,658 6 7| 10.39| 16.63| 2.48| 3.65| 154,039 
Elmore............... 15,095 | + 3,89 | 10 6| 10.07 | 7.37] 10.07] 7.3:| 11,212 
Fremont.............. | 100 | + 97 1 1 | 123.66 | 66.96 1.33 1.34 134 
AAC sone Suen. 18,130 | — 10,051, 15! 12| 616| 5.90! 6.16] 5.90| 106,97 
Kootenai... 22.000. | 2| — "5 | 2! 1] 189.31 | 77.30 | 185.30 | 77.30 1,546 
DUNKERQUE MURUS ache ate eho deste, aie at haste lates eta ELENA cml tage deeds ee wh NEPME E 
Lemhi................ 17,466 | + 195 9  11| 10.21 | 10.04 | 5.32| 5.86| 102,425 
A A, O te s E CI PO AN ESA AS TENER, AAA 
Nez Perce DH React eda igs 1,377 | + 1,177 2 4| 26.77 | 7.85 | 26.77 | 7.85 10, $09 
TOO A A A RN 
Owrhee............... 27,034 | — 15,997 41 5| 1898 | 25.45 | 18.98 | 25.45 | 659,255 
Shoshone............ 1,622,975 | + 96,048' 27| 28| 11.24] 13.01] 289| 3.33 | 5,397,381 
Washington.......... 2,762 | — 4,011! 3, 4| 41.80] 23.66) 9.57) 3.00 9, 948 
Total........... 1,787,673 +118, 635 105 | 111 11.62 | 13.05 | 5.58 | 3.82 | 6,836,709 


The total tonnage of ore sold or treated in each county of Idaho 
during 1906, with its total value, the concentrates and bullion pro- 
duced, with their values, and the quantity and value of old tailings 
are shown in the following table: 


Tonnage of milling and smelting ore and concentrates, with gold value and quantity of 
silver contained in bullion, produced in Idaho in 1906, by counties. 


| Ore to gold and silver mills. ‘Quantity of Concentrates produced. 
County. RE nc enr pese : ore to con- | 
| Quantity Porin rm |^ mills. © Quantity; Gold. | Silver. 
Fine Short | Fine 
Short tons. ounces. | Shorttons. tons. ounces. 
Ada and Bannock....... 20 $8, 230 80 6, 000 100 $5, 002 154 
Bingham... ove me 30 |n p e n TUR p ERE DC 
UTI MER UMEN. REESE 2,336 86 1,780 3,311 4,824 113,682 
c RR qe ' 3,613 47, 320 1,063 12,617 1,165 38, 008 2, 000 
CONV ONS oe. eda esi Tc s Patten UN Arc A DN A PME RU 
T MAN Spon TCR eta A an cae need RIA, GUN a E Oc AREA A shen: Me Gin ccd E 
N Ca eccle Rer eeu | 1, 241 60,073 2. 0 i seas Sie fr tps Ecce A eu Ma S dt 
A s soca ce re SERRA 13,935 | 105,343 5, 195 1, 160 | 87 2, 100 130 
Fremont................. eR A E EEE EA A O EEE 
Idus s ovest x REY IS i 18, 060 90, 839 8, 332 70 | 55 10,506 |.......... 
¡AAA O PP IA eons Ste utat A AA A 
ic A O A AS Mee Mn NUN A E ES 
Por Masa NN 9,199 | 68,154 203 8,220 | ^ 1,920 | — 5,180 | — 34,720 
Lincoln; 25s A O carat sc O ttle carat Ns Sie A iter aida 
Nez Perce...........uuuu. | 1,377 | 10,622 2 eresas APO UNE NRI MIT 
DIDI —————Á— S UNA. mb EE meon KON A EA RERUMS MEER 
Owyhee JE. varese Gees i 9, 608 119, 232 206, 027 17,426 182 74,853 531, 5441 
ShOshoNe....o.oooooomomo. 850 10, 632 1,650 | 1,487,224 | 218,827 52, 200 | 6,079, 970 
Washington. ..........-. Beg PA: IN dais oa, Sb Sod be Pare oe 
Total .............. | 57,933 | 522,919 | — 226,168 | 1,534,497 | 225,247 | 192,793 | 6, 762, 197 
x24 PRETI ke onisu adn 9.03 A witches O:86 [:. ose 


| | 
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Tonnage of milling and smelting ore and concentrates, with gold value and ntity of 
silver contained in bullion, produced in Idaho in 1906, by conti Contuilicd: 


Crude ore to smelter. Old tailings treated. Total 
E TT Im sti 
crude ore 
County. 
Quantity. | Gold. | Silver. | Quantity.| Gold. | Silver. | *hipped 
treated. 
Fine Fine Short 
Short tons ounces Short tons ounces tons 
Ada and Bannock.... 120 | $11,990 AA wale a e a j 
Bingham...............|.......- A A A Ie 
Blaine...........-....-- 1,156 4,158 70, 569 14.008 A te RrRRER es 17,844 
Bold iio cds ere 176 5, 944 TSS A A S tes 16, 406 
A A A O e o 
Cassi. Lise rore 20 A A las uum exces 7 
Custer.............. 40,921 38,738 TORU Vet ess A ATE a E 42, 162 
A ie sob haw ides A elit cree A O A Idee usc tenes 15, 095 
Fremont............... 100 | seer vaca 200 PEE DAUERTE EN ] 
TORN A sor sete (Reta tens aot sete Ghee pt pesos A Se arti oe ist oua ted fia 18,130 
Kootenai.............. POr E A A A 
Latáh O A A udo sss A AO ¡OUEN OPEN 
Lemhi.................. 47 4,754 1,401 eee Coe eee 17, 466 
Pi A Mur A A A eT 
Nez Porte MA A A cusa irae YOUR AAA E IC 1,377 
A A A ead Mesas dace A AA AAA A 
A A A A AAN ISO An 27,034 
Shoshone.............. 127,736 10,872 | 1,862, 585 A loue ELEME 1,622,975 
Washington........... 2.762 3, 422 AAA IR Gane ee ens iere 2, 762 
Total............ 173,045 79,907 | 2,026,785 822 198 A A 1,787,673 
PGP a A IA 0. 46 19-00 AA A A A 


a Gold and silver included under concentrates produced. 


Subdivision of tonnage of ore sold or treated in Idaho in 1906, by counties, tn short tons. 


| Mixed ore. 
County. que Papper Lead ore. | Zinc ore. | Copper- | Copper- | Lead- 
: i lead-zine | e, 4 ore. | zinc ore 
ore. ` : 
Ada and Bannock........... A eser xe s A d ed hos eee A nta orare asocia 
Bingham... e rt SU A A coll O uan eio nd quu a eue 
Blaineucusc eo eescecbitscn esed IA 16, 544-|. 3 csse A ste set tos 1,300 
[15 A INN ie A ERU QAO MOOR RE WIENER qu DAN 
ecc ns cr RUM. Cede Pr er RT ran een R 
CUSIBE. Cocos oae sari. 1,247 40, 850 E thus 42. [noia 
EImOT6....: 2 x e KRELATAXY 15:005 |. Soc ssa A A ea eed wake esee as 
EIemont.. i bacceda ba cos eet tx ES a A AO A exerce e EET 
TOWN A oen tei Verte 18.130 ossis so axe A de Sete edd mue E aee 
Kootenai.................... Pg m nur AO NETTEN PC PR 
TE RS O 11,046 420 6000: A A OON ROUEN 
Nez POCO wine ce octane coe deesse EN RE AA A oak eee A AA 
OWYNEG 00 oe cae ica casera des 21.034 O AA IS eite O tee Datel ba E tame a 
Shoshone.................... 965 84,416 | 1,520,052 | cece ete [ode depresso re eene ue 17,542 
Washington.................|...Lsuuu.. ,722 40. A unidas O Pato pue 
Tot o 97,615 | 128,517 | 1,542,690 |..........]......-... 49 18, 842 
Value per ton in gold and 
o ot ahd ocean hr oia $12.29 $3.34 $3794 AA A $52.20 $2.38 


In 1905 the subdivision, in short tons, was as follows: Siliceous 
ore, 103,426; copper ore, 82,723; lead ore, 1,477,531; zinc ore, 1,682; 
copper-lead-zinc ore, 1,445; copper-lead ore, 38; lead-zinc ore, 2,193. 


Production of placer gold in Idaho 1n 1906, by counties. : 
Pu m TD $1, 243 | Lincoln......................... $2, 838 
Bingham...................... A 27, 844 
Bla. linda 2,281 | Nez Perce...................... 38, 461 
DOI Dia 137, 692 | Onelida..........o.o.ooooooooo... 4, 004 
A eh a cts, E 3,331 | OWwVHee. occi aras 2, 149 
CANON sn n DIR AERE 1,071 | Shoshone...................... 12, 843 
A esinin A e 13, 839 | Washington.................... 5, 440 
IN A Debe es 24, 731 ——— 
Idaho......................... 69, 685 Total csse llas dere 353, 481 
¡EA ne a 758 z 
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The placer production of Idaho for 1905 and 1906 is given for the 
different methods of mining in the following table: 


Gold production of Idaho placers by different methods, 1905 and 1906. 


Year. ar a | Drift. | Dredge. | Total 
JN LU ieu EU Fine ounces..! 14,346.00 | 463.00 | 1,661.00; 16,470.00 
Cee ee ee 0....| 15,054.30 | 190.59 | 1,854.73, 17,099.62 


a Includes sluicing. 


The following table gives for 1906 the number of mines classified 
according to their chief products. 


Number of producing mines classified by chief products in Idaho in 1906, by counties. 


Gold placer mines. Deep mines. bo 

a ee Se EI PPM NE RUE v" Ne A ER u " € 

| ? la. [2 | 3 | > 

| 3 [$3 3 | i$ 3 

x E > -= | . a 

y Z leg] sgi “=, 4 e z m 

County. E i E x tz $y | 2 D 2 É | E 

Ss vid 3 ls ¿la ly |t: f|3 1313 

> IEIZ] S Izz 6 |e&'s Ze qoe: 

E JAIAL E ococim|o,o o ¡0 | a |o | E e 

au DEMOS GE GE E TEE EG MA 

Ada and Bannock..... PLN. NS ^ MERE RN 2e bem PUE Estela 2 4 
Bingham.............. ERU AA. CENE E DER. RR UA PARE atin [IRA SA 1 6 
TANS oc eon rs Dala DM AS A: POS E | 6 8 1 15 17 
BUS a ees 43 1 4412 .. VD AL oa ciel PE A ADR 13 57 
Canvon.........-.eseee- AE EEE PA MP E SS: Bit ctl E A din: dine een sre 2 
Cassia... llle eere r CA 3 Du Nun ME MEME Laces ANNE alee 1 4 
O score o EAS 8, 13.. 9| 1. 1 3 | p l0 2o 7 16 
Elmore................ rn ME 71 3 CM NA AA ad ae EE e: 6 13 
Pr ekle Grease A alanaan Baked terete te EA AO | ME ARTO 1 1 
E T 2... 22. eee 30,....| 5 | 35| 8 or e A A A ONE NS 12 47 
Kootenai..............]...... p PME ee 1 E EE eee 1 1 
tih. viv owe tees r ete 4d cam bus AE MESE ET A FCR A A 4 
Lemhi................. AUS 9 6 |- 3 Llc | Dix ir 1: 20 
Lincoln................ du c cl diari E en asd s wal haat od dr ias 4 
Nur POCO accuses ali dr Dance ceo beter tomes ah ERE | 41 38 
ida MC EE do JO A TA A RA Bis ERAN. ESSE NIAE | MEME nh Pan AE PO pue 3 
MO o A "REC NOE C OPE, MIA E [MEA C 
Shoshone.............. 7 1 | 8; 1, 1) 94 | A 13; 5| 2] 28| 36 
Washington........... lois 1 ae ND MN d errs eae dass 4 5 
Total............ 167 | 3 6 | 176 | 24 2, 35 10 | 2 | 20 | 15 3 | nil 287 


a One antimony. 


REVIEW BY INDIVIDUAL COUNTIES. 
ADA COUNTY. 


Reports of production by 2 deep mines and from small placer ope- 
rations along Boise River resulted in the output of $26,465 in gold 
and 565 ounces of silver. The largest part of the output came from 
deep mines. 

lack Hornet district.—The Last Hope Mining eae aj shipped 
bullion from a test made with a 3-stamp prospecting mill. The com- 
pany owns 6 claims which are being developed by 2 tunnels. The 
rentieth Century Mining Company (Limited) developed during the 
year property consisting of 36 lode claims. The ore is low grade, 
averaging about $5 a ton, with values principally in gold. Develop- 
pu work consists of prospect tunnels and drifts aggregating 2,500 
eet. 
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Shaw Mountain district—The Big Giant Gold Mining Company 
owns a large group of claims, egating 240 acres, about 10 miles to 
the northeast of Boise City. “the property is developed by tunnels, 
drifts, and raises aggregating a total of about 4,000 feet. The ore is 
white quartz associated with iron and having gold and silver values. 

Neal district—The Gold Eagle Mining and ee Company 
equipped with a 50-ton Monadnock RONDA IR mill, pro uced 
concentrates and bullion. The development work is carried on by an 
incline shaft 275 feet deep, from which several levels have been driven. 
Other properties carrying on development work in the county are the 
Celtic Gold Mining Company and the Picket Pin Gold Mining Com- 

any. 
Eu BANNOCK COUNTY. 

Fort Hall district. —The Fort Hall district extends east and south 
of Pocatello. No production is recorded for the district, but the 
Fort Hall Mining and Milling Company carried on development 
work on & copper aan during 1906, and the tunnel is about 3,900 
feet in length. The Moonlight claims 5 miles north of the Fort Hall 
claims have a crosscut tunnel driven for 700 feet, which is continued 
with the expectation of cutting a fissure at about 200 feet vertically 
below the point where several carloads of ore were taken out and 
shipped in 1904. The Great Western Mining Company continued 
developments of its property with a crew of 3 men. The underground 
development work consists of 975 feet of prospect tunnel. 


BEAR LAKE COUNTY. 


Bear Lake district—Considerable development work has been car- 
ried on in the Bear Lake district for a number of years, but no impor- 
tant shipments have been made. Asa rule, the ores are low grade, 
carrying values in gold, silver, and copper. The only mineral deposits 
attracting attention are the phosphate deposits* occurring in the 
Upper Carboniferous limestone about 43 miles west of Montpelier, on 
the Oregon Short Line Railway. 


BINGHAM COUNTY. 


The reports of production were made by 1 deep mine and 5 placers 
on Snake River and in the Mount Pisgah district. The 2 dredges on 
Snake River were idle. In the Mount Pisgah district the American 
Hydraulie Placer Mining SIDA produced during three months of 
the year, and the Pittsburg Mining Company made a trial run of its 
mill, shipping a little bullion. Efforts are being made to continue 
operations again. The quantity of gold credited to the county 
amounted to 261.68 ounces, valued at $5,409. 


BLAINE COUNTY. 


Fifteen deep mines and 2 placers produced during the year. Six 
of the deep mines produced ore carrying gold, silver, and lead; 8, 
silver and lead ores; and 1, ores of gold, silver lead, and zinc. The 
quantity and value of each metal produced from deep and placer 


a Weeks, F. B.. and Ferrier, W. F. Phosphate deposita in western United States: Contributions 
to Economic Geology, Bull. U. 8. Geol. Survey, No. 315, 1907, pp. 460-4061. 
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mines in Blaine County during 1905 and 1906, with increase and 
decrease, are shown in the table which follows: 


Production of gold, silver, and associated metals in Blaine County, Idaho, in 1905 and 


1906. 
Increase (+) or de- 
1905. | 1906. 
Metal. E crease ( m o 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
DEEP MINES. | | 
| 
Gd A eee. fine ounces. . 88! $1,819 547.50 | $11,318 |-- 459.50 | + $9,499 
a E A do....! 374,545 | 226,225 184,337 | 123,506 |— 190,208 | — 102,719 
COPDO ici pounds.. 2,312 MIs “lal A MN — ,312 | — 361 
¡A xut do....| 3,983,833 | 187.240 | 1,737.605 99.043 —2,246,228 | — 88, 197 
Zio ocv caeco Fou EE Ee do...., 1,084,449 63, 983 10, 599 646 — 1,073,850 | — 63,337 
PLACERS 

GAA rol csi fine ounces. . 258 5, 333 110.34 2,281 — 147.66 — 3,052 
SO E AE do.... 9 Dd ie |— 9|- 5 


The production of metalliferous ore in Blaine County in 1905 was 
18,846 short tons, valued at $25.45 per ton; in 1906 it was 17,844 
short tons, valued at $13.14 per ton, a loss of 1,002 tons in quantity 
and of $12.31 in value per ton. The origin of the precious metals, by 
kinds of ore, is given in the following table: 


Source of gold and silver in Blaine s Idaho, in 1905 and 1906, by kinds of ore, in 


ne ounces. 
Mixed ores. 
Stliceous PA Du 
Metal. Year. | Placers. oro. Lead ore. Us T. Lead-zinc | Total. 
i ore. ore. 

Gold 1905 258.00 |.......... 3. 00 9. 00 76. 00 346. 00 
SER er eer E 1906 110. 34 345. 00 201.15 AA 1. 35 657. 84 
Silver 1905 8.00 sic es cos 335,756.00 | 24,743.00 | 14,046.00 | 374,554. 00 
DU tears CUNT YN 1000: Leconcrsios | 00 | 184,337.00 


265. 00 | 165.932.00 |............ | 18. 140. 


— — 


Dome district.—The Red Bird Group, developed by a vertical 
shaft 75 feet deep, made a small shipment of ore carrying values in 
gold, silver, and lead. 

Lava Creek district. —The Idaho Silver and Zinc Company (Limited) 
carried on experimental work with & mill capable of crushing 50 
tons of ore in ten hours. 

Mineral Hill district.—The Oswego Mining Company, with prop- 
erties located & short distance north of the Minnie Moore mine, 
developed its 2 lode claims, and shipped some lead-silver ore. 
The work is carried on by an incline shaft 200 feet deep, and the 
total underground work, n ns shafts, tunnels, crosscuts, and 
upraises, amounts to about 4,800 feet. The Eureka Development 
Company (Limited) reopened its property during the Pag and made 
several shipments of ore carrying silver and lead. The property is 
a by an incline shaft 265 feet deep with 4 levels. There is 
also a long adit tunnel driven on the veim. The mine is equipped 
with a concentration mill of 60-ton daily capacity. The Croesus 


259 MINERAL RESOURCES. 


Gold and Copper Mining Company's property is situated 34 miles 
west of Hailey and has recently been opened under a new manage- 
ment. Development work consists of & shaft 800 feet deep with 
levels at each hundred feet. A 10-stamp mill on the property was 
pum the last two months of the year and produced several 
thousand dollars in free gold. The Democrat mine, operated by 
the Della Mountain Mining Company, a short distance northwest of 
Hailey, is developed by 8 tunnels, the lower one, known as No. 10 
being 3,600 feet long. The reduction plant is equipped with hand 
jigs and was operated successfully during the year. Silver-lead ore 
and concentrates were shipped to the smelter. 

The Idaho Consolidated Mines Company has recently taken over 
the Minnie Moore mine, and has been completing & new shaft house 
preparatory to the sinking of a shaft to great depth, by which it is 
expected to develop the Minnie Moore vein in the Relief claim, and 
also to prospect further for the ore deposits in the Minnie Moore 
mine. ring the year the surface workings of the Minnie Moore 
were exploited by lessees, who shipped a considerable quantity of 
high-grade ore, and at the concentration mill old tailings were :re- 
treated. The ore tailing dump at the Red Cloud mine, which is a 
short distance west of the Nay Aug, was re-treated. 

The Fourth of July Mining and Milling Company, as well as the 
Olive claim, made small shipments carrying values in silver and lead. 

The Wood River Zinc Company operated the Nay Aug mine with a 
force of 20 men and shipped' crude ore carrying values in gold, silver, 
and lead to the smelters. The property is developed by 3 tunnels, 
and a new one has been started that will he 2,600 feet in length. This 
will undercut 3 distinct ore shoots now known to exist at considerable 
depth, especially the one in the old works, which is to be drained fully 
300 feet below the lowest level. No zinc ore was shipped from the 
Nay Aug during the year, but the company shipped one carload of 
zinc concentrates from a supply which was hauled to the mill last year 
from the War Dance claim. The latter property was not operated 
during 1906. 

Development work on the Red Elephant mine of the Quincy Junior 
Mining Company has made the property productive, and several ship- 
ments of ore made during the year. 

Rosetta district.—The Dollarhide Mining Company, owning prop- 
erty located at the head of Warm Springs Creek, 12 miles west of 
Ketchum, produced crude ore and concentrates with gold, silver 
lead, and zinc values, which were shipped to smelters in Utah an 
Colorado. A concentration mill of 50 tons daily capacity was oper- 
ated, but found inadequate, and was shut down during the latter part 
of the year for the installation of more improved machinery. e 
mine is developed by 4,000 feet of tunnels. This company also owns 
the Carrie Leonard property, formerly one of the large producers of 
the county, which has been idle for several years. The property has 
been put into shape for production and will likely enter the shipping 
list during 1907. 

Placer production is recorded in this district from the Hollister 
placer, which has been under development for the past two years. 

Snake River district.—A number of small operators produced along 
esa rio the output being reported by storekeepers purchasing 
the gold, 
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Warm Springs district.—The Navy Group, operated by the Samp- 
son Mining Company, has been steadily developing its property by 
various tunnels and crosscuts, and made a small shipment of ore. 


BOISE COUNTY. 


The production of Boise County in 1906 amounted to $229,024 in 
gold and 4,909 ounces of silver, valued at $3,289, a total of $232,313 
of gold and silver. From 16,406 short tons of ore by 13 deep mines 
there were obtained $91,332 in gold and 3,246 ounces of silver, valued 
at $2,175, a total of $93,507 gold and silver, or an average of $5.70 
per ton. From 44 placer properties there were obtained $137,692 in 
gold and 1,663 ounces of silver, valued at $1,114. Compared with 
1905, the gold production showed an increase of 3,719.03 ounces and 
the tonnage an increase of 14,618 short tons. The average gold and 
silver content per ton decreased $6.18, a decrease from $11.88 in 1905 
to $5.70 in 1906. The placer yield increased from 6,351 ounces, 
valued at $131,287, in 1905, to 6,660.83 ounces, valued at $137,692, 
in 1906. 

The contents and commercial value of the output are as follows: 


Production of gold, silver, and associated metals in Boise County, Idaho, in 1905 and 1906. 


1905. 1906. Ingresso. Ge de- 
Metal. DEN NEN PR DUE OMA PR NR 
Quantity. | Value. | Quantity.| Value. | Quantity. | Value. 
DEEP MINES. | 
A NND fine ounces. . 1,009 | $20,858 | 4,418.20 | $91,332 +3,409.20 | +$70, 474 
Silver. coo do.... 482 291 3, 246 2,175 + 2,064 | + 1,884 
E A pounds 2, 064 OF AA PA — 2,064 | — 97 
PLAC EBS. | 
ON fine ounces. . 6,351 | 131,287 | 6,660.83 | 137,602: + 300.83 | + 6,405 
TO O do.... 1, 478 803 1, 663 1,114 + 185 | + 221 
TAG Ac Soper A dba eorr 153, 426 |............ 232,913 .............- | +78, 887 


The ore production in Boise County, Idaho, in 1905 amounted to 
1,788 short tons, valued at $11.88 per ton; the output in 1906 was 
16,406 short tons, valued at $5.70 per ton, a gain of 14,618 tons and 
a loss of $6.18 in value per ton. 


Source of gold and silver in Boise County, Idaho, in 1905 and 1906, by kinds of ore, tn 


fine ounces. 
Metal. Year. | Placers. | Siliceous | Lead ore | Total 
Gold 1905 | 6,351.00 721.00 288.00 | 7,360.00 
Ferme uM dhuM Cu ees eU VERE 1906 | 6,660.83 | 4,418.20 |............| 11,079.08 
Bilve 1905 | 1,478.00 182. 00 300.00 | — 1,960.00 
HL E ji 1908 | 1,663.00 | 3,246.00 |.......-.--- 4, 909. 00 


The output of the county is derived from 13 deep mines, 2 of which 
carried the principal values in gold; and from 44 placers, 1 of which 
reported results from the operation of a ee 
. Boise Basin region.—The Belshazzar Gold nng Company, own- 
ing property at Quartzburg, developed considerable ore during the 
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year. Enough ore has been taken out for experimental work; it 
was treated in the 10-stamp mill recently moved from the Iowa 
mine. Forty per cent of the values are said to be free milling. A 
new mill of 100 tons capacity is planned, with a cyanide plant at- 
tached to treat the tailings. 

The Cracker Jack claims were developed by several tunnels, the 
longest of which was 200 feet; they produced a small yield of gold 
bullion. The Golden Rod Mining Company is developing its prop- 
erty by a vertical shaft 260 feet deep. It is equipped with a mill of 
80 tons daily capacity. Several hundred tons of ore were treated 
during the year. 

The Amigo Mining Company, operating the Sunday mine, carried 
on development work by an incline shaft 125 feet deep and a tunnel 
410 feet long. The property adjoins the Gold Hill. Further devel- 
opment will involve the draining of that property. 

The Jupiter claim owned by the Great Divide Gold Mining Com- 
pany is developed by a tunnel 700 feet long and is equipped with an 
experimental stamp mill. 

The Merry Blue and Union claims were developed by a vertical 
shaft 150 feet deep and a tunnel 480 feet long. The gold ore is 
treated in an arrastra. 

Near Pioneerville the Golden Age Mining Company (Limited) 
operated a 1-stamp experimental mill, and during the latter part of 
the year installed 5 more stamps to use water power. 

The Golden Chariot and the Mammoth claims are developed by 
2 shafts 400 feet and 160 feet respectively, with a total of 6,000 feet of 
drifting. A 5-stamp mill is located on the Mammoth roperty, and 
a 2-stamp mill on Rock Creek, 2 miles west of Summit Flat. 

The Grimes Placer Mining Company owns 4 placer claims near 
Pioneerville; fully two-thirds of the acreage is stated to be virgin 
placer. During the season the property was tested and a successful 
run was made. The largest nugget found was valued at $72.70. A 
ditch 11 miles in length that will cost in the neighborhood of $25,000 
is needed, but at present a ditch 3 miles long has been completed 
which furnished enough water to employ from 6 to 8 men. The 
Basin Branch placers operated by the Woodburn interests made the 
usual U run on the property. 

The Moline Mining Company operated its Risdon bucket elevator 
dredge almost the entire season with very good success. 

The Boise Hydraulic Power Company has under operation the 
Reed placers near Placerville. The property embraces some of the 
richest old channel gravel in the Basin country, and also some recent 
stream gravel. The main bank on the Reed placer is from 50 to 
100 feet deep. Development work on the property during the year 
consisted of digging 15 miles of new ditch and cleaning out as many 
miles more of old ditch for the purpose of diverting the water of 
Grimes Creek to the Placerville drainage. 

Reporting to the Geological Survey were the following produci 

lacers: Little Nuggett, Gold Hill Placer, Owry, Ashcroft, White 
Horse, Leary Diggings, Boyles Gulch, Steamboat, Cayotte, Oaks, 
Kentucky, Riley, Farren, Boston Girl, Headin, Ophir, Confederate, 
Gulch, Thorn Creek, Paymaster, and Nally. The total yield of gold 
from the operations of the Chinese miners is estimated to be 1,194.85 
ounces. 


s 
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West View district.—The Black Pearl Mining Company, operating 
the J. I. C. property, has its shaft 414 feet deep, with 2,500 feet of 
drifting. During the year 750 feet of development work was accom- 
plished underground. On the 200-foot level a 6-foot vein was encoun- 
tered, on which drifts were run for 800 feet. The ore is said to average 
about $15 per ton in gold and silver. The Elspass mill is of 50-ton 
capacity. The treatment employed has been concentration and 
cvanidation. It is decided to add stamps and tube mill with a Kelly 
a press, which will be the first use of the tube mill and press in 

aho. 

The Lincoln Mining Company (Limited) is developed to a depth of 
300 feet, and at this point has a continuous ore shoot 1,000 feet long 
that is stated to average 4 to 5 feet in width and$11 perton. The mill, 
which is of 100 tons daily capacity, is run by electrical power which is 
generated at Horseshoe Bend, 8 miles distant on the Payette River. 

The Whitman Mining Company, operating the Leviathan mine, 
employed a force of 8 men on development work. Considerable low- 
grade ore has been blocked out and some ore of a shipping grade was 
sent to the smelters during the vear. The total development work 
on the property will aggregate 2,500 feet. It is equipped with a 
5-stamp mill, using amalgamation and concentration. 

The Kentucky mine, operated by the United Mines Company (Lim- 
ited), has about 3,000 feet of tunnel work. The vein has been opened 
to a depth of 900 feet below the surface. The property is equipped 
with a mill capable of treating 50 tons of ore per d and made during 
the vear an important shipment of concentrates. "The ore is capable 
of being treated by cyanide, and several tests have been made with 
this method in view. 

CANYON COUNTY. 


It is estimated a total of 51.79 ounces of gold was produced by 
transitory placer operators on Snake River in this county. 


CASSIA COUNTY. 


The Cumora Mining and Milling Company sunk a winze from the 
level of its main tunnel to a depth of 100 feet, opening up the vem at 
the bottom 7 feet wide. Several tons of the best ore were d 
vielding values in gold, silver, copper, and lead. It is reported that 
20,000 tons of low-grade crude ore 1s available for nulling. 

Placer properties along Snake River. owned by the Fall Creek Sheep 
Company, were productive of some gold. The entire product from 
mining operations amounted to $3,819, showing a slight increase over 
that of 1905. 


CUSTER COUNTY. 


Alder Creek district. —The White Knob mine is operated by interests 
known as the Macbeth Lease. During the year these operators suc- 
ceeded in developing some extensive bodies of good copper ore, and 
though a disastrous fire destroyed and delayed operations of its 400- 
ton smelter, a creditable output was made for the year. The mine is 
developed by a vertical shaft 700 feet deep, and a crosscut tunnel 
has been run for 5,000 feet, in which several bodies of ore were 
disclosed. 

21650—M R 1906 ——17 
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Bay Horse district. —The Salmon River Mining Company operated 
its Pacific property through lessees who took out a shipment of lead 
ore with values in copper, silver, and gold. The property is devel- 
oped by several tunnels. The South Butte claim was operated and 
p lead ore containing silver. The property has a tunnel 720 

eet long. i 

Aetna Mining and Investment Company, operating the Guy C. 
Barton property, made a shipment. of copper ore carrying silver with 
some gold. 

Loon Creek district.—The Cash Box Company sent a trial shipment 
to the smelters from its surface workings. The owners continued 
development work during the entire season with a small force of men. 

The placer properties owned by the Loon Creek Hydraulic Company 
were prospected during the year and a small amount of bullion was 
taken out. Equipment necessary for the proper working of the 
placers is being put in for the next season’s work. 

Yankee Fork district.—lloklings of the Golden Sunbeam Mines 
Company include the Custer, Lucky Boy, Badger, Charles Dickens, 
and Montana mines, which have a combined bullion record of several 
million dollars. During the year the company completed the installa- 
tion of a roller mill of 40-ton daily capacity. Several thousand tons 
of gold-silver ore were taken out and milled. 

Stanley Basin district.—The Challis and Sturkey placers reported 
a small production of gold bullion taken out during development 
work on stream and bench gravel deposits. 

Joe’s Gulch Placer mine continued production by sluicing opera- 
tions. From Wormack’s dredge, operating on the Stanley Creek 
. placers, some bullion was also shipped. 


ELMORE COUNTY. 


The output of the county for 1906 was from 6 deep mines and from 
placers in 3 districts. The placer output is partly estimated, and 
came principally from small producers, among them a number of 
Chinese operating on Bear Creek and Middle Boise and Snake rivers. 
The deep mines produced 15,059 tons of gold and silver ore, valued at 
$111,212, an average of $7.37 per ton. The placer yield amounted 
to gold 1,196.38 ounces and silver 227 ounces, valued together at 

24,883, and making the total value of the county production 
$136,095. These figures compared with those of 1905 show that the 
ore tonnage increased 3,869 short tons in quantity and decreased 
$1,861 in value. Gold decreased 121.05 ounces and $2,503 in value, 
and silver increased 2,897 fine ounces and $2,136 in value, a total 
decrease for the metal output of $367 in value. 

Black Warrior district. —Much development work has been carried 
on in this district during the year. Among the properties developing 
are the Rico Mammoth mine, the Red Bird, the Imperial, and the 
Pathfinder groups of claims. Production was made by the Fourth of 
July claims and the Blue Cup Mining Company, operating the Red 
Bird group. The State wagon road, which has been in process of 
construction for two years, is expected to be completed duras the 
summer of 1907. 
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Atlanta or Middle Boise district.—The Atlanta Mines Company, 
operating the Buffalo Monarch and the Last Chance claims, has 
developed them extensively during the last four years through a 
eco att 600 feet deep and by a tunnel 1,000 feet long. The 
company has nearly completed the e of a mill which will have 
a capacity of 150 tons of ore a day and will be adapted to treating ore 
by amalgamation, concentration, and cyaniding. The plant is 
expected to be in operation during the fall months of 1907. An 
aeria] tramway, 11 miles in length, was installed during the year, 
connecting the mine with the mill. Its carrying capacity is 21 tons 
of ore per hour. 

The New Century Mines Company, operating the Rico Mammoth 
mine, employed 30 men in development work, besides making a small 
shipment of gold bullion. The property is opened by a tunnel 185 
iis long and is equipped with an Elspass mill of 25 tons capacity per 
day. 

The property of the Minerva Mining Company is developed by 2 
tunnels, the longest of which is 850 feet, which, with drifts and 
upraises, carries a total of 2,600 feet of development work, of which 
650 feet were driven during 1906. The mill, which is equipped with 
10 stamps, Wilfley concentrators, and cvanide plant, was not operated 
to its full capacity, it being necessary to a the construction of 
the cyanide plant, which is of the Garvin tvpe and has a capacity of 
40 tons of ore per day. It is possible to operate the entire plant by 
water power. 

Pine Grove district.— The C. H. Gold Mines Company operated the 
Franklin mine, which is developed by tunnels run at 3 different : 
levels, The 10-stamp mill on the property reduced the ore, which 
vielded mainly gold, with very little silver. 


FREMONT COUNTY. 


Skull Canyon district.—The Paymaster property of the Weimar 
Copper Company was operated during the vear by open pits, and a 
number of carloads of copper ore was shipped to the Salt Lake 
smelters. This mineral deposit is located in the western part of the 
county and consists of narrow vertical fissures connecting with a flat- 
bedded deposit of high-grade carbonate and oxide ores and blue 
limestone near its contact with sandstone. 

The coal deposit on Horseshoe Creek in the eastern part of the 
county is part of the Sublette field of Wyoming. The nha con- 
tinues to attract considerable attention, and it is reported that at 
least 10 workable seams of high-grade bituminous coal have been 
nd up. One of the coal claims operated at present furnishes 
about 20 tons of coal per day for the local trade. 


IDAHO COUNTY. 


The production of the county for 1906 came from 10 districts, in 
which 47 properties produced.. Twelve of these were deep mines, 
located in 6 different districts, and 35 were placers in 14 different dis- 
triets. The total tonnage of ore treated in the county amounted to 
18,130 short tons of silver ore, valued at $106,927, or an average value 
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per ton of $5.90 gold and silver. The placer output was valued at 
$70,085. The total output of the county, with increases and de- 
creases, is given as follows: | 


Production of gold and silver in Idaho County, Idaho, in 1905 and 1906. 


1905. 1906. Increase SS i de- 


Metal eae 


Quantity. | Value. | Quantity.| Value. | Quantity. | Value. 
PA AS A CERE 


DEEP MINES. 


GOI so net ee eels fine ounces.. 8,254 | $170, 625 4,902.54 | $101,344 | —3, 351. 46 | — 869. 280 

SUNG Recs, Sor edes Ne Ene do.... 4,905 2. 963 8, 332 5,582 | + + 2619 
PLACERES. | | 

Gold E fine ounces. . 2,280 | 47,318, 3,371.00 | 69,685 | 4-1,082.01 | + 22,367 

O a eee Tu veces do.... 254 153 597 400 | + 343 | + 247 

TO cone eee a Ae ets 221,059 unos inad 177,012 ers ' — 44,047 


The production of ore in Idaho County, Idaho, in 1905, amounted 
to 28,181 short tons, valued at $6.16 per ton; in 1906 1t was 18,130 
short tons, valued at $5.90 per ton, a decrease of 10,051 tons in 
quantity and of 26 cents in value per ton. 

Dixie district.—The Tiwaka claim produced ore yielding iron 
concentrates and some bullion. 

Elk City district.—The Buffalo Hill placer mines have been de- 
veloped for five years, and it is expected that with sufficient water 
for 1907 this property should become an important producer. In 
1906 some 2 was taken out during development work. 

The Moose Creek Gold Mining Company, which at great expense 
put in extensive equipment during 1905, was expected to pro- 
duce a large amount of gold during 1906, but on account of a shortage 
of water the production fell short of what was expected, and no final 
clean-up was made of the last month's run. Other properties in 
the district that produced are the Gold Hill, the Gefle, the Elk 
Trail Mining Company, and the Dead Rock placer. 

Florence district—The Bear Track claim. opened by various shafts 
and a short tunnel, is equipped with a 2-stamp triple discharge mill, 
which produced some gold balla concentrating machinery is now 
needed. The Skookum claim near the Bear Track and operated 
under the same management is equipped with a 5-stamp single 
discharge mill and has about 1,025 feet of development work. The 
production of the year was the result of experimental work. There 
was a small output from placer operation in the district. 

Maggie Creek district—The Maggie Creek placers and the Spider 
claims were producers of some placer gold. 

Newsome district—The Newsome and Leggett Creek placers oper- 
ated by the Newsome and Leggett Creek ILydraulic Mining Company, 
also the Tippie and a number of other properties, produced placer 

old. 

Robbins (Buffalo Hump) district.—The property of the Cracker 
Jack Mining and Milling Company was operated to some extent dur- 
ing the year in experimental work and is equipped with a 10-stamp 
mill. The Jumbo Mining and Milling Company's property contin- 
ucs to be the principal producer of the district and, according to the 
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published reports to stockholders, 2,973 tons of ore were treated, 
netting $3.23 per ton in free gold, by amalgamation, the concentrates 
being treated by chlorination. The tailings carried considerable val- 
ues and are being cribbed for future treatment. The property is 
developed by 4 tunnels. The main working tunnel is 1,250 feet long, 
with an upraise connecting the 2 upper tunnels 210 feet in height. 
The mill is equipped with 24 stamps, 3 concentrating tables, and a 
chlorination plant of 1 ton capacity. 

Simpson or Salmon Rwer distmct.—The Horseshoe Bend Mining 
Company, operating the Robie and Smith placers, worked only until 
July, when high water damaged the ditch. 

The placer properties operating and producing were as follows: 
Mountain Queen, Shorts Bar, Rattler, Spring Bar, Golden Rule, and 
Golden Rod. Drift mining is carried on in most of these properties. 

Thunder Mountain district.—The Denway mine of the Thunder 
Mountain Mining and Milling Company is the principal producer in 
this district and county. It is developed by tunnel 1,700 feet long, 
through which were on out 11,784 tons of ore, and it is equipped 
with a 10-stamp amalgamation mill. This ore contained an average 
of $5.25 per ton, and the net saving of gold was 85 per cent. The 
total cost of mining and miHing was $3.51. 

Warren district.—The Golden Rule Placer Mining Company, oper- 
ating near Resort on bench-gravel deposits, had a very successful run. 
Other placer properties producing are Fish Creek placer, Shissler Creek 

lacer, Gott placer, and considerable ground operated by lessees. 
he Silver King mine was operated during seven weeks and pro- 
duced quite a large quantity of silver and gold bearing ore. 


KOOTENAI COUNTY. 


This county has a very small production of mineral to its credit 
for 1906, but the prospects for the future are good, and possibly the 
Pan Handle smelter will be put into operation during 1907. The 
Tyson Consolidated Mining and Milling Company owns a tract of 
placer ground on St. Marys River which has been developed for sev- 
Hie years past and is expected to be ready for production at an early 

ate. 

Priest Lake district. —The Idaho Continental Mine, the Priest Lake 
Mining Company, the Mountain Chief Mine, the Gem Copper Mining 
Company, and the Pan Handle Copper Mining and Smelting Com- 
pany continue development work on their properties. 


LATAH COUNTY. 


The output of this county consisted of 36.65 ounces of gold from 
placers, valued at $758, and 4 ounces of associated silver valued at 
$3, a total value ci $761. Four placers contributed to the total, 
which was produced principally in the Moscow district. Gold Creek 
and Hoodoo districts also recorded production. The total value of 
the output was $3,903 less in 1906 than in 1905. 


LEMHI COUNTY. 


The production of Lemhi County shows little change in 1906. 
Among the important mines are the Kittie Burton, in the Indian 
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Creek district, and the Gilmore mines, in the Texas district. A sur- 
vey for a railroad was made during the summer between the southern 
part of the county and the Oregon Short Line at Dubois. At the 
present time ore from the Texas district is being shipped by traction 
train 80 miles to Dubois at an expense of $10 per ton. Eleven mines 
reported an output of 17,466 short tons, against 9 mines and 17,271 
short tons in 1905. Six of the companies reporting produced gold, 3 
gold and silver; 1 copper, and 1 lead, in addition to the precious 
metals. Nine placers, against 10 in 1905, reported production. The 
lacers and siliceous ore produced the greatest amount of gold, and 
ead ore the silver. 
The output of the county for 1905 and 1906 is as follows: : 


Production of gold, silver, and associated metals in Lemhi County, Idaho, in 1906. 


" | a Increase (+) or de- 
1905. | 1906. Puppe AE 
Metal. : 


| SENSUM, 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
| de A cae Er. cat a 


DEEP MINES. 


| 

i 
GO MEET fine ounces.. 3.309 | $605,403 3,777. 52 TR, ORS + 468, 52 4- $9, 685 
SIUE A s tuk toes do... 38, 936 23,517 36, 324 24, 337 — 262 + $0 
COPPET ae AA IO 30, 000 7,720 | + 40,000 | + 7.720 
TORUS tee tut auc Red cies do 1, 796, 000 84,412 | 1,144,000 65, 208 —6052,000 | —19,204 

PLACERS. 

CO e fine ounces. .! 1, 440 29, 768 1, 346. 98 27,844 | — 93.02} — 1,924 
SIIVET S. ce eid tered eG s UO Zea’ 21 255 129 NI — 292 — I% 


Dota AO 206,355 [ooo sess | 203.24 | MERC = 3 071 


The production of ore in Lemhi County in 1905 was 17,271 short 
tons, valued at $10.21 perton; in 1906 it was 17,466 short tons, valued 
at $10.04 per ton, an increase of 195 short tons and a decrease of 17 
cents per ton. 


Source of gold and silver in Lemhi County, Idaho, in 1905 and 1906, by kinds of ore, in 
Jine ounces. 


| * . 1 
: A "UT Siliceous ` S Copper 
Metal, Year. | Placers. OI Lead ore. | on Total. 

ice ui — Eus e A a a ¿== Ax — | ——— — — — jer — ———— e 
COINS oe enm CONDES f 1905 ' 1,440.00 | 3.239,00 ' *0.00 ............ 4,740. 00 
b 1006 1, 346. 08 3,071.04 4. 60 101. 53 5.124. 200 
SUITS egies eee nee Selene ee cs f 1905 | 421.00 | 336.00 | 88,600.00 .......L.... 39,357.00 
i\ 1906 | 120. 00 | 1, 604. 00 33, LOU. 00 | 1, 120. 00 36, 433. 00 

| | 


Gibbonsville district—The North Fork Reduction Company has 
developed its Gibbonsville mine by a tunnel which is 3,000 feet long. 
It has a 20-stamp amalgamation and concentration mill on the 
ropertv. These holdings were recently sold to the American 
Der onan, Mining and Reduction Company. The production 
for the year was gold bullion and concentrates, the latter being 
treated by cvanide. Several placer properties in this district have 
shown a production of placer gold during the last few years which 
continues to be important. 

Indian Creek district. —The Kittie Burton Mining Company con- 
tinues to be the principal producer of the district. This company 
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treated a large tonnage of ore, containing principally gold, in a 15- 
stamp amalgamation mill equipped with concentrators. Production 
was also recorded from the Lee group of claims. 

Mineral Hill district—The Clipper Bullion mine, equipped with 5 
stamps of 850 pounds each, has a capacity of 15 tons of ore per day 
and treated several hundred tons of ore during 1906. The Big Lea 
Gold Mining and Milling Company recently purchased the Pine 
Creek group of claims, which have an aggregate of 1,500 feet of 
development work and are equipped with a 10-stamp mill, which was 
operated during the year. The Weimer mine, developed by 1,100 
feet of tunnel work, made a small production of gold bullion. The 
Boulder Creek Hydraulic Mining Company (Limited) worked a 
short time during the year and produced some gold by hydraulic 
mining. i 

Parker Mountain district.—The Parker Mining Company shipped 
ore containing gold and silver to the smelters near Salt Lake City. 

Tercas district—The Pittsburg-Idaho Mining Company, successors 
to the Gilmore Mining Company, is operating the Silver Dollar group, 
and has sunk a shaft 300 feet deep from tunnel level at a point 90 feet 
from the surface. Several drifts from the shaft increase the total 
development work to 3,000 feet. The ores produced and shipped 
direct to the smelters averaged in the neighborhood of 35 per cent of 
lead, 17 ounces of silver, and carried from 10 to 20 per cent of iron. 
A small jig plant capable of handling about 60 tons of ore per day is in 
constant operation banging the grade of ore up to a higher percentage, 
which will permit its long wagon haul to the railroad, 80 miles distant. 

Yellow Jacket district.—Some placer gold was produced from the 
Yellow Jacket claims. Development work is being continued on 
placers. 

LINCOLN COUNTY. 


This county produced 137.27 fine ounces of gold and 53 ounces of 
silver, having a total value of $2,874. The output came from placers 
located along Snake River. The total yield decreased in value $355 
from the 1905 output. 


NEZ PERCE COUNTY. 


The county output of gold and silver for 1906 is valued at $49,569, 
which is an increase of $24,440 over that of 1905. The production 
was made by 34 placers and 4 deep mines. The total placer yield for 
1406 is valued at $38,760, which was an increase of $18,985 over the 
vield of 1005. 

Burnt Creek district.—The placers operated in the district were 
Cranberry Creek, Daylight, Venus, and others. . 

Pierce district. —ÁÀt the Red Cloud mine of the Granite Mines Com- 
pany litigation interfered with development work, and only a small 
production was obtained. 

The Santiago mine was developed and made a small shipment of 
bullion, as did the Wild Rose and the Dewey claims, operated by the 
Guteway Mining and Milling Company. Among the placers operat- 
ing was the Musselshell, doing chiefly development work. The most 
important work accomplished in the camp was by the Idaho Company 
(Limited) with a dredge on the Park City group of placers, consisting 
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of 101 acres of ground at Pierce City. The dredge is of 1,000 yards 
daily capacity. 

The American Placer Mining Company, on Orofino Creek, about 8 
miles below Pierce, operated its ground at a profit during the season. 
On account of the flatness of the ground, the placers heretofore were 
not successfully operated until the introduction of the Ruble elevator. 
Other placers operating were as follows: Bummer Hill, Gold Branch 
Mining and Development Company, Last Chance, El Diablo, Rome, 
Rich Hill Water and Mining Company, Gray Mining Company 
(Limited), Orogrande, Missouri Rose, Hay Creek, and a number of 
others operated under the name of individuals. 


ONEIDA COUNTY. 


The total output of gold and silver, valued at $4,007, was pro- 
duced entirely from placer operators along Snake River during 1906. 
The preduction decreased $4,126 from the figures for 1905. 


OWYHEE COUNTY. 


Five deep mines and 4 placers in 1906, against 4 deep mines and 3 
placers in 1905, yielded an output valued at $690,411, of which the 
placer yield was $2,156. The deep mines produced 27,034 short tons 
of ore, valued at $688,255, an average value of $25.45 per ton, which 
is entirely for the gold and silver contents. The total quantity of 
gold erotica by deep mines was 9,388.86 ounces, valued at $194,085, 
and of silver, 737,568 ounces, valued at $494,170. The comparison 
of these figures with those of 1905 shows that the ore decreased 
15,997 short tons and its total value decreased $128,652. The prin- 
cipal cause of the decrease was the closing down of the De Lamar 
mill at De Lamar for the purpose of putting in new equipment. 

Carson district. —The new mill put in by the De Lamar Company 
during 1906 for making a closer saving of the values was incomplete 
in a great many details and caused a great many aggravating des 
Many of the obstacles, however, have been overcome, and it is 
expected that the usual production from the property will be as good 
as, if not better than, in former years. Thecompany has been a divi- 
dend payer for many years. 

The Trade Dollar Consolidated Mining Company continued to 
yield and has the most extensively developed mines in the State. 
Its total development aggregates 80,000 feet, of which 5,585 feet were 
run during the year. The ore was treated in a 20-stamp wet crushing 
mill using direct concentration on Wilfley tables and Frue vanners, 
which recover about 75 per cent of its values. A total saving of 94 
per cent of the gold and silver value of the ore is claimed. The con- 
centrates, wlrich are shipped to the smelters, run in the neighborhood 
of $2,000 per ton. According to the annual report to the directors 
of the company, the mining, milling, and general cost per ton of ore 
y roduced during 1906 was $20.93. 

The Sunnyside mine is situated a few miles north of De Lamar. 
Most of the ore so far produced has been mined from open cuts and 
shallow shafts. A 5-stamp amalgamation mill has been erected on 
the property. 

The Security Mining Company, owning the Commoner, the South- 
ern, and the Nettie claims on War Eagle Mountain, produced one bar 
of bullion from ore taken out in prospecting the property. 
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The Pioneer Mines Company, operating the Cumberland Mine and 
a 10-stamp mill during the year, made a considerable production of 
gold. This property carries a small vein of good milling ore. The 
electric power for hoist and mill is supplied by the Trade Dollar Com- 
pany from the Swan Falls plant. 

A number of placer properties were worked in the French district 
and on Snake River. 


SHOSHONE COUNTY. 


This county embraces the Coeur d'Alene district, which is the larg- 
est lead T in the United States. The output of copper and 
zinc in the county was increased. In addition, several ciu duod of 
rich antimony ore were shipped. Though the production of lead 
reported by producers is less for 1906 by 1,833,466 pounds than for 
1905, the quantity of all other metals and the total values, including 
that for lead, increased very materially. The principal mines have 
large bodies of ore in sight, and new producers are being constantly 
added to the list. During 1906 the quantity of ore sold or treated 
was 1,622,975 short tons, an increase of 96,048 tons over 1905. Of 
the total tonnage, 850 tons treated at gold and silver mills yielded 
$10,632 in gold and 1,650 ounces of silver; 1,487,224 tons treated at 
concentration mills producing 218,827 tons of concentrates, which 
vielded $52,260 in gold and 6,079,970 ounces of silver; and from the 
shipment of 127,736 tons of crude ore direct to smelters $10,572 in 
gold and 1,862,585 ounces of silver were realized. There were 7,165 
tons of tailings taken from the creek beds and run through small con- 
centration plants. The product obtained, which is included under 
concentrates, had a total value of $29,745 for silver and lead. 

The production of the county for 1905 and 1906 is given in the table 
following: 


Production of gold, silver, and associated metals in Shoshone County, Idaho, in 1905 and 


1906, 
1905. | 1905. e 
Metal. 2. ee eee AA NER pr ee 
Quantity. | Value. | Quantity. | Value. Quantity. Value. 
DEEP MINES. | 
| 

Gold....... fine ounces.. 246 | $5. 085 3,565. 34 $73. 704 + 3,322.34 + $685,679 
A 2S 26.08.4660. do.... 7,292,055 , 4, 404,763 7,944,205 9,322,017 + 051,550 +4 917,504 
Copper........ pounds.. 5, 225, 006 S15, 194 6, 303, 040 1,234, 030 +1,108,334 + 418,530 
Lead............. do....| 258, 855.062 | 11,931,216 252.022, 196 | 14, 365, 205 —]1. 5833, 406 | +2, 434,040 
MEE pace use ses do.... 144, 000 R, 406 | 2, 054, GOS 125, 355 +1.910,998 | + 116,859 

! 

PLACERS. | 

} 
Gold....... fine ounces.. 1,640 33, 002 621.28 | 12,843 — 1,018, 72 | — 21,059 
Silver. ...oooo.... do.... 331 | 200 133 s9} — 195 ¡ — 111 


TOt]. cerea xe | I7, 198 850 sort 21, ERE sos cay sa eee | T 3, 935, 107 


The production of ore in Shoshone County in 1905 amounted. to 
1.526,927 short tons, valued at $11.24 per ton; in 1906 it was 1,622,975 
short tons, valued at $13.01 per ton, an increase of 96,048 tons and 
of $1.77 in value per ton. 
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Source of gold and silver in Shoshone County, Idaho, 1905 and 1906, by kinds of ore in 
fine ounces. 


! : ! vi ` ; Anebri 
Metal. | Year. | Placers. Pier apt | Lead ore ae l4 P |. Total. 
s . Mes . E . | . EM 
| i f ] 
Gold IBUCEENTU RN 246.00. once ers E tents oed | 1,885. 00 
di V 1906 621.28 |. 637.27 405. 00 247002 css ' 56.05 4, 18. 62 
Silver qogqe05 | 33100 a...an. 390.000. 00 | 6,891,344. 00 | 5,894.00 | — 5, 417.00 | 7, 292, 086. 00 
o YE { 1006 133.00 | 2,827.00 | 478,340.00 | 7,415, 995,00 ......... 47,034.00 | 7, 944, 335.00 


| | , | | 


Beaver district.—The Callahan group is a new producer situated 
about a mile and a half northwest of the Hercules mine. The ore 
shipped during the year assayed as high as 60 per cent of lead and 15 
ounces of silver to the ton. The property is developed by 3 shafts, 
the deepest being 115 feet, and by a tunnel 800 feet long. Placer 
mining was carried on by the American Gulch, the Black Hill, the 
New Year, and several other properties with smaller operations. 

Eagle district—Placer operations were carried on to a large extent 
by several operators whose total product reached $7,766.87. 

Evolution district.—The Big Creek Mining Company shipped a num- 
ber of tons of silver ore from its property located on Big Creek, 8 miles 
below Wallace. 

Hunter district.—The Snowstorm Mining Company has developed 
within the last few years a large body of ju de copper ore, which 
at the surface was considerably oxidized and was treated at the com- 
jinv's mill by a leaching process. The'smelting ore below water 
level is shipped to various copper smelters. The mill has been greatly 
improved by the addition of crushing machinery for finer grinding 
and of Callow traveling belt screens for hydraulic classification. The 
capacity is 200 tons of ore per day. The total development work of 
the year consisted of 700 feet of tunnel and 500 feet of raises, which 
resulted in the blocking out of several hundred thousand tons of ore. 
The mine is developed by a system of adits on 3 different levels. 

The Federal Mining and Smelting Company, operating the Morning 
and You Like mines, is developed by tunnels and crosscuts aggregat- 
ing 10,000 feet. The Morning vein was encountered at a depth of 
2,000 feet, and connection was made by means of a winze between the 
tunnel and the No. 5 level, 900 feet vertically above. This property 
has a concentration mill of a capacity of 1,000 tons of ore per day. The 
ore is treated in 6-foot Huntington mills, with sizing and settling 
devices, embracing the Callow system of traveling screens and conical 
tanks, which size the ore to advantage. "The material is then treated 
on Wilflev tables and vanners. 

The Gold Hunter Mining and Smelting Company developed its 
property by a tunnel 3,000 fect long and a winze 200 feet deep. The 
ore occurs in a pronounced fissure vein several feet wide that is ore- 
bearing for several hundred feet. A tunnel, which is now being run 
from the mill level, is expected to intersect. the ore at a depth of 
several hundred feet below the present workings. The company owns 
a concentration null with a capacity of 250 tons of ore per day. 

Leland district.—The eee Mining Company has developed its 
property to a depth of 1,300 feet bv 3 crosscut tunnels; a fourth tun- 
nel now being run will be a mile in length when completed, and will 
increase its depth to nearly 2,000 feet when it intersects the vein. 
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The new mill of this property, which has a capacity of 250 tons of ore 

er day, has recently been connected with an aerial tramway storage 
bu at Burke, from which ore can be conveved and loaded on the cars. 

The Stanley Consolidated Mining and Milling Company, operating 
a group of the same name situated in Gorge Gulch, a mile above 
Burke, made several shipments of stibnite averaging 55 per cent 
metallic antimony and $20 a ton in gold. The property is developed 
by 5 tunnels aggregating about 2,000 feet in all. 

Tailings plants were operated below Gem on Canyon Creek and 
produced lead and silver valued at $20,848. 

The Standard-Mammoth at Mace and the Tiger-Poorman at 
Burke, operated by the Federal Mining and Smelting Company, 
carried on active development work and the shipments were about 
the same as for 1905. In the Mace mine the great ore shoot has been 
opened in the lower levels for a length of 1,800 feet. The mine is 
developed by a shaft 1,200 feet deep with crosscuts aggregating 3,000 
feet and connecting with the shaft. The mill on the property treats 
the ore by wet concentration and is of 1,000 tons daily capacity. 
The Burke or Tiger-Poorman property is developed by a shaft 2,000 
feet deep sunk from the surface in the bottom of Canyon Creek. The 
concentration mill on the property treats 500 tons of ore per day. 

The Tamarack and Chesapeake Mining Company, operating prop- 

erties by the same name on Nine Mile Creek, became a producer dur- 
ing the year. A strong pay streak of ore is of shipping character and 
a large body is concentrating ore. The property is developed by 
tunnels 1,400 feet long. 
. The Frisco Mining Company made shipments of ore from old work- 
ings on its property in charge of lessees. The mine proper produced 
nothing during the year, as it was being unwatered and put in shape 
for future production. The development work consists of a 1,200- 
foot tunnel connected by a 1,400-foot vertical shaft. The shaft was 
sunk an additional 200 feet during the year and a new level is now 
being opened 1,600 feet below the main tunnel. The mine was shut 
down several years ago on account of the large amount of zinc in the 
ore. Since this product has been in demand, the 500-ton concentrator 
will probably be put in shape to treat this material. 

The Hecla Mining Company developed its property on Canyon 
Creek from the creek level by a shaft 900 feet deep with drifts. The 
wet concentrator on the property is of 300 tons daily capacity. The 
new equipment includes & complete sorting and conveying belt for 
the ore at the mine and additional crushing machinery for finer 
grinding at the mill. 

The Rex Mining Company, operating the “16 to 1” mine, treated 
a large tonnage of ore at the concentrating plant, which produced a 
high-grade concentrate. 

Placer Center district. —The Success Mining Company, owning prop- 
erty on Nine Mile Creek, was equipped during the year with a new 
A and milling plant. The bulk of the shipments from this mine 
carried a high percentage of zinc, which was shipped in the form of 
concentrates. The mill has a capacity of 150 tons of ore per day. 

The Pittsburg-Lead Mining Company is operating the California 
mine, which is developed by a tunnel 3,800 feet long. The ores are 
concentrated in a mill with a capacity of 250 tons of ore per day. 
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St. Regis district. —The Monitor Consolidated Copper Mining Com- 
any worked a mine situated 3 miles east of Mullan, near the Idaho- 
Montana line. The development is by vertical shaft now 400 feet 
deep, which is being continued 100 feet deeper. The ore shipped 
contains mainly copper with gold and silver. 

Summit district—The Pilot mine, located at Murray, produced 
some of the richest ore ever seen in the district. The property is 
developed by tunnel, at the face of which an upraise was started to 
cut the rich shoot of ore outcropping near the surface. 

The Bear Top Mining Company recently put in new concentrating 
machinery and a boiler plant. The capacity of the old mill has been 
increased and will forestall future shortage of water power during 
the dry season. The company is driving a long crosscut tunnel near 
the mill. The Daddy Gold Mining Company has developed its pro 
erty by a tunnel 800 feet long and is provided with a 10-stamp mill. 
A test run was made on ore which carried principally gold. Placer 
operations were carried on by the Coeur d'Alene Mining Company 
and several smaller operations were recorded. 

Yreka district.—The Stewart Mining Company is developing its 

roperty of 6 claims on Stewart Gulch, between Government and 
Dealvood Gulch, west of the Bunker Hill mine. The first dis- 
covery made was a narrow shoot of ore on the surface, from which 
the owners shipped 250 tons of lead ore in 1906 that averaged about 
$42 per ton. One tunnel on the property encountered at 900 feet 
several feet of very high-grade shipping ore. The property recently 
changed hands, and a report giving the later operations has not 
been received. — 

The Last Chance mine of the Federal Mining and Smelting Com- 
pany was developed in the No. 3, No. 4, and No. 5 levels through a 
shaft in the Sweeney tunnel. Above this tunnel a large amount of 
low-grade ore has been developed, and new stopes have been opened 
in ground that had formerly been passed by. The total tunnel work 
will aggregate 14 miles. * The shaft is 800 feet deep, sunk at an angle 
of 45°. 

The Bunker Hill and Sullivan Company operate contiguous prop- 
erties, which are all exploited by the same openings. These are 
reached by the Kellogg tunnel from the concentrating plant 10,000 
feet from the vem. At this point and at a depth of 400 feet below 
the tunnel very large bodies of good grade ore are reported to be 
found. The mill equipment has been supplemented by a large tail- 
ings plant, which will re-treat much of the product from the present 
mill, which has a capacity of 1,000 tons of ore daily. The new 
equipment will also treat the accumulated tailings as far as lts 
capacity will permit. Serious underground mine fires during Feb- 
ruary, March, and April interfered with operations and reduced the 
output from what it would have been otherwise. The dividends 
disbursed for the fiscal year ending May 31, 1906, amounted to 
$2,340,000. Concentrates shipped from tailings plants in this dis- 
trict during the year aggregated in value the sum of $3,592. 


á WASHINGTON COUNTY. 


Four deep mines and 1 placer yielded an output valued at $70,839. 
The deep mines vi 2,762 short tons of ore, valued at $65,355, 
at an average value of $23.66 per ton for the gold, silver, copper, and 
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lead contents. The total quantity of gold produced by deep mines 
was 165.54 ounces, valued at $3,422; of silver, 9,740 ounces, valued 
at $6,526; of copper, 275,267 pounds, valued at $53,127, and of lead, 
40,000 pounds, valued at $2,280. A comparison of these figures with 
those for 1905 shows that the tonnage decreased 4,011 tons and that 
the total value decreased $218,394. The quantity of gold produced 
in the county decreased 1,055.32 ounces and $21,815 in value; sil- 
ver, 47,898 ounces and $28,283 in value, and copper, 1,128,226 pounds 
and $165,818 in value. No lead was recorded in 1905. 

Black Lake district.—Development work was carried on by the 
Idaho Gold Coin Company, which drove a deep drain tunnel to tap 
its ore bodies at considerable depth. This tunnel has been driven 
1,200 feet. The burning of the company’s compressor plant seriously 
retarded work during the year. Four miles east of the Gold Coin 
Company is located the property of the Iron Springs Consolidated 
Company, which employed a force of 15 men during the year on 
development work. 

Heath district. —The Idaho Metals Company made a small ship- 
ment of copper ore from its Railroad group during development work. 
The property is opened by a tunnel 211 feet long, which has gained 
a depth of 86 feet from the surface. At this point it is reported that 
a good body of copper ore with about 11 ounces of silver was encoun- 
tered. 

Meadows district.—The Rock Flat Mining and Milling Company 
worked their placer property on a small scale. 

Seven Deos district. —The Ladd Metals Company made a number 
of shipments of copper ore to the smelter at Sumpter, Oreg. The 
American Mining Company (Limited) operated the Blue Jacket, the 
Queen, the Calumet, and the Alaska m Mountain Queen properties, 
and about 400 tons of copper ore carrying gold and silver were 
shipped. 


MONTANA. 
By ALEXANDER N. WINCHELL. 
PRODUCTION. 


The total value of the metallic production of Montana during 
1906, as reported by the producers, amounted to $69,257,083. On 
account of the high average price of the metals, especially copper, 
during the year, this is the largest total value in the history of min- 
ing in Montana. The value of the copper product constitutes more 
than four-fifths of this total, since the State produced 290,700,975 
pounds of that metal, having a commercial value of $56,105,288. 
Silver is second in value, the product amounting to 11,980,705 fine 
ounces, valued at $8,027,072. "The production of gold amounted 
to 216,188.56 fine ounces, having a value of $4,469,014. The amount 
of zinc won during the vear was 6,579,000 pounds, valued at $401,319. 
Finally, the lead product amounted to 4,462,979 pounds, having & 
value of $254,390. 

Comparison with the production of 1905 shows that gold decreased 
15,725.19 fine ounces ofa value of $325,069; this is a decrease of 7 
per cent. Silver decreased 1,250,595 fine ounces, or 10 per cent, but 
the value of the product increased $35,367, or 0.5 per cent, on account 
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of a higher average value of the metal during 1906 than during the 
preceding year. "For the same reason, while the yield of copper 
decreased 14,022,551 pounds, or 4.6 per cent, the value increased 
$8,568,418, or about 23 per cent. But the decrease in lead, amount- 
ing to 1,802,019 pounds, or 28.7 per cent, entails a decrease in value 
of $40,065, or 13.6 per cent, in spite of an increase in the average 
value of the metal fom 4.7 cents to 5.7 cents per pound. On the 
contrary, the zinc won increased 5,019,000 pounds, or 320 per cent, 
while the value increased $309,277, or 335 per cent. It is to be 
regretted that, owing to the destruction by fire of the plant of the 
Montana Zinc Company, there is no reason to expect that the State 
will equal this record in zinc in 1907, although an experimental plant 
for the recovery of zinc has been erected. 

These variations in the metallic production of Montana during 
1905 and 1906 may he shown in tabulated form, as follows: 


Production of gold, silver, and associated metals, and their ores in Montana in 1905 and 


1906. 

| B | uw ——— l dgnemase(4Yor — 

1905. 1906. | e 2 

| | decrease (—). 
Metal. NERO PP | . A LAMPS 

Quantity.’ Value. | Quantity. | Value. , Quantity. Value. 
{ 

Gold... cuu fine ounces... 231.913.75  $4.704.083,  216.188.56  $4.460.014 — 15,725.19 — $325,069 
JA Lesiones do....| 13,231,300 1.0901, 705 11,980,705 8,027,072 — 1,250,505 + 35.307 
CODpperc uri pounds. .| 304,723,526 47,586,870) 290,700,975 56.105.288 — 14,022,551 +8, 568, 418 
Tord coerce AA do.... 6. 204, 008: 204, 455 4, 462,970 254,300 — 1,802,019 — 40, 065 
NING DEA do....|  1.500,000! 92,042 6,579,000 401,319 + 5,019,000 + 309,277 
Total value......... ed 60, 700, 155 "ECKEN - 4-8, 547, 028 
Oreoutput.....short tons.. 5,020,137 a 12.01 5. 497,971 a pA 471, 834 dl 0.59 


a Value per ton, placer product excluded. 


Much of the activity in mining during 1905 consisted in exploration 
and development work, and its effects are not apparentin the statis- 
tics of production. About sixty mining companies were organized in 
Silverbow County alone, and many of these began actual develop- 
ment work during the year. It is to be expected that some results 
of this activity may be apparent in the record of production for 1907. 

By a curious anomaly the high price of copper during the year is 
one of the important causes of the decrease in production of that 
metal. The large mining companies in Butte take advantage of the 
high price to mine ores carrying a lower percentage of copper, and 
thus Je their high-grade ores in reserve. And, since the smelters 
are operated nearly at their full capacity from one year to another, 
lower grade ores result in reducing the output. This results in no 
loss in profits, since the smaller amount of copper produced in 1906 
was worth much more than the output of 1905. 

The source of the production of metals in Montana in 1906, by 
counties, is shown in the table below. In this table, and others 
which follow, Chouteau and Flathead counties have been placed in 
one group, and Meagher, Ravalli, and Sanders counties in another 
group to avoid disclosing the production of individual mines. 
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Production of gold, silver, copper, lead, and zinc in Montana in 1906, by counties. 


nr rrr ee — MÀ MÀ MM — M ———— ——— ——————————M — M — 


| Gold 
— — = RE E ELE Silver 
Count y. Placer. Deep mines. 
Quantity. Value. Quantity. | Value. Quantity. ' Value. 
E a 
| 
Fine ozs. , Fine ounces Fine ounces. 

Beaverhead............. ; $162 , 99 55 $2,058 58, 561 $39, 236 

Broad water............. 201. 22 ,160 | 7, 380. 26 182,563 7,853 32, 061 
scade. o oi oo estet AA | pee AM Lak 324. 46 6, 707 294, 197, 352 
Chouteau and Flathead . 322. 05 | 6,657 | 13,219. 11 273,263 14, 989 10, 043 

eerlodge............... | 152. 63 3,155 | 3,934. 77 81, 339 4,270 2, 861 
Fergus........- es sse VORAUS PNEU AMA 49,577.89 | 1,024, 866 2,997 2. 008 
Granite... lucus e 30. 94 640 | 6, 413. 12 132,571 319,700 . 214, 199 
Jelferson................ 197. 59 4,085 | 8,514. 92 176,019 268, 807 180, 101 
Lewis and Clark......... 529. 92 10, 954 , 25, 327. 03 523, 556 102. 689 68, 802 
Madison................. 18,916.74 391,044 13, 142. 24 271, 674 117, 476 78,7 
Meagher, Ravalli, and 

Sanders............... 84. 39 1,745 63. 59 1,315 935 626 
Missoulu.........0.-000- 2, 256. 23 46, 640 80. 16 1,657 2, 595 1,739 
2 A P NONO 70. 94 1,466 : 319. 26 6, 600 122 82 
Posell: 5 Se see iue 2,123. 68 43, 900 2, 402 06 49, 655 29, 434 19, 721 
SverboW........o.o..... 348. 64 7,207 60, 147. 33 | 1,243, 356 | 10, 715, 721 7,179, 533 

TOUR) AA 25, 242. 81 621,815; 190,945.75 | 3,947,199 11,980,705 ' 8,027,072 
i : Zinc. 
— o Copper: BE Lead NE. AN f Total 
y. EDS es Dido value 
Quantity. Value. Quantity | Value. Quantity. Value. 
Pounds. | Pounds | ' Pounds. | 
Beaverhead............. 246, 841 | $47, 640 CAS 022. A wae eas $102,948 
Broad Water............ 7,096 1,370 359, R89 20.514 ioco A 210, 668 
Cascade...... .......... 360 70 969, 046 32.4907 suey Va ie 236, 565 
Chouteau and Flathead. 161 BL MM RE IM DENEN 289,994 
Deerlodge............. 0 2.140 DF AGS ra INCENDIA DADA 114,788 
¡La onto ck cu l 3,318 641, 100,914 | 0.402: oeras E e 1,033, 267 
Granite.........o.oooo.. 63, 626 12,280 , 204,517 TO, T80 otis ea ee ket ure 376, 476 
Jeflerson....... ON | 255.428 40,208 ^ 811,616 | — 46,262 ee. 455, 165 
Lewis and Clark........ 47, 537 9,173 522, 248 ZO A Ca are en vu euch deg 642, 253 
Madison. ..............- | 80, 633 15,562 461,986 | 20,333 ........... ADS 783,321 
Meagher, Ravalli, and ! 

Sanders........ Tin ! 5, 478 1,057 © 23,886 1.362)... aa 6,105 
Missoula. ............--- | 57, 436 11,085. oo es E OA Ae 61,121 
¡A toes 3,316 Dr Da HMM PER NCC qp dup RATER 8, 788 
Powell.................. | 7,555 1.458 | 180.280 1 10,277 ........... OS 125,011 
8üverbow............... . 289,780,050 | 55,927,550 | — 805.500 | — 51,048 , 6,579,000 — $401,319 764,810, 013 

Total............. | 290, 700,975 | 56, 105,288 4.462.979 , 254.390  6,579.000 | 401,319 i, 270 


Silverbow County is the only producer of zinc ore in the State, 
although zinc ores are known to exist in several other counties. It 
is also the leading producer of gold, silver, copper, and lead. During 
1906 the gold output of the county decreased slightly, but as the zold 
output in Fergus County shows a large decrease Silverbow retains its 
leading position in gold production. It produced during the year 
nearly 90 per cent of the State’s silver output and over 99.5 per cent 
of the copper production. It leads in the production of lead this 
year, displacing Flathead County. Jefferson County is a close second 
in lead product, followed by Cascade and Lewis and Clark. Jefferson 
County also holds second rank in copper output, with Beaverhead 
next. Granite County still holds second place in silver in spite of 
a large decrease; Cascade and Jefferson follow in rank. Fergus 
County retains second place as a gold producer, followed by Madison 
and Lewis and Clark. Madison County is the leading producer of 
placer gold. 

The following table shows the tonnage of ore sold or treated, the 
number of producing deep mines, and the tenor of ores in 1905 and ' 
1906, by counties. 
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Tonnage of ore sold or treated, number of mines n and tenor of ores in Montana 
an 1905 and 1906, by counties. 


I 


Short tons of ore sold | Mines produc- 


ing (without 


Average value 


Average value per ton in gold 


| or treated. placers). per ton. and silver. 
County. e e nate 
| Increase 
1906 (+) or de- | 1905 1906. | 1905 1906 1905 1906 
crease (—) 

Beaverhead................. 1,530 | + 230 5 11 | $42.46 | $67.18 | $23.25 | $26.99 
Broadwater. ................ 15,119 | + 4,603 19 19 | 17.04 | 13.66 | 14.27 12.21 
Cascade darias 8,393 | — 3,558 6 14| 24.27 |.28.19 | 21.33 24.31 
Chouteau and Flathead..... 45,003 | — 20,597 3 3 3.94 6.30 2.89 6.29 
Deerlodge................... 17,266 | + 5,866 2 3| 15.20 6.47 ! 15.20 4.88 
Fergus... A 228,434 | + 4,161 5 6| 5601 4.52 | 5.61 4.50 
A A ey de ea 14,959 | — 13,197 19 24 | 20.81 | 25.12 ' 20.71 23.18 
Jeflerson.................... 20, 631 — 14,303 39 50 | 14.97 | 21.89 , 12.70 17.27 
Lewis and Clark............. 96,437 | — 55,218 24 43 4.35 6.55 | 4.28 6.14 
Madison..................... 20,497 | — 28,707 55 60 | 11.46 | 19.04! 10.04 17.00 

Meagher, Ravalli, and San- i 
A A 7114 | + 114 |....... 7 AA EA 6.09 sau gcd 2.71 
Missoula... oo e 409 | — 251 4 3| 21.85| 33.26; 8.95 8.16 
Paf Kee elv Kec T ahi 218 | — 3,803 3 2| 11.28 | 3356 11.28! 30.62 
A ete cery 9,127 | + 1,480 10 8 7.94 8.86 6. 42 7.58 
Silverbow................... 5,019,234 | +499,934 60 60 | 12.59 | 12.91. 1.82 1.68 
Totali uec epist 5,497,971 | +477,834 254 308 | 12.01 | 12.60 2.47 2.18 


It is to be noticed that the total number of deep mines producing 
shows a notable increase, and this increase is distributed quite gen- 
erally throughout the State. On the contrary, the tonnage of ore 
shows a decrease in several counties, notably Lewis and Clark, Mad- 
ison, Chouteau, and Flathead. The average value per ton usually 
increases as the tonnage decreases, and vice versa. Silverbow 
County is the source of nine-tenths of the ore treated. 

The following table shows the number of mines classified as to their 
chief product. There are 141 mines which reported no production 
during 1906, and among the producing mines there are 62 placer 
mines, including 4 dredging placers and 6 drift placers. ` Of the total 
of 308 deep mines, 137 are classified as gold mines, of which Madison 
County has a large share, 78 as silver mines, many of them in Jefferson 
County, 68 as copper mines, chiefly located in Silverbow County, 
and 25 as lead mines, of which 10 are in Lewis and Clark County. 


Number of mines classified by chief product in Montana in 1906, by counties. 


Gold placer mines. Deep mines. Mines 
SSS A os : report- 
County. Hw: | | | | ing 
Y- | Drift. Dredge.| Total. | Gold, | Silver. (Copper. Lead. | Total. | prod- 
draulic. | | uct 
Beaverbead........ eese RR 1 1 4 5 1 11 12 
Broad water........ 4 Io ts 5 17 Ip xnl 1 19 24 
Cusegudeg.. ul scd A, A A A 1 B vis Ree 14 14 
Chouteau and Flat- 

HONG oed auis > Aas Re hard eee 2 giu cos eS oss 3 5 
Deerlodge.......... 7 PP E 2 Bi O A 3 5 
Peres yee as A AO o ee A | A EOE 1 6 6 
(UDI Cositas eses 2 cinis osse Er: 2 8 14 1 | li 24 26 
Jetferson........... 1 1 1 3 17 26 3 4 50 53 
Lewis and Clark.... 9 El IA 11 21 9 3 10 43 54 
Madison............ A 1 9! 52 4 [rives 5 60 69 
Meagher, Ravalli, | 

and Sanders...... 1 E A A 1 | E eee A 1 2 3 
Missoula........... 9 Io xiu TO 15 ois n vez e el PA 3 13 
Parks bereetan aat 2 | 1 1 4 I ecu d dts 2 6 
Powell.............. Ü Ico 1 10 L2 ete ns 2 1 8 18 
Silverbow.......... 2 | O PROS 2 3 8 49 |........ 60 62 
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The tonnage produced by these deep mines may be classified as 
siliceous ores, copper ores, lead ores or mixed ores, including copper- 
lead and copper-lead-zinc ores. Such a classification by counties is 
given in the following table. It appears that Fergus County is the 
chief source of siliceous ores, Silverbow County of copper ores and 
mixed ores, and Cascade County of lead ores. 


Subdivision of tonnage of ore sold or treated in Montana in 1906, by counties, in short tons. 


Copper- 


Siliceous Copper ‘Ger 
County. area: pe Lead ores. | lead-zinc Total. 
ores. 

Beaverhead. AA 76 766 ORR od ion cel 1, 530 
Bron wate fo.5625.56 cura cit obe ox x canes 13,089 |............ IN AA 15, 119 
(Ou ue ue ris ar EE DS tM E ed 2,04l c stats Did d: Iosue suas 8, 393 
Chouteau and Flathead.................. 45. DU A eor Rt Rx REI peaks et E 45, 003 
DG NORE. oreille RE UR EARS REE ERE MS 17,238 AR PON 17,266 
A KENN 228,326 |............ 108 DE 228, 434 
GENRES. 3 De re EA ope ns EU Tc 12, 728 21059 aus eur 14, 059 
o S cocto eR WERT LECHE 13, 746 1,733 0 A 20, 631 
Lewis and Clark.........oooooooooomoo..o.. 93, 981 87 2, 330 39 96, 437 
MI o 18,455 |............ 1,375 607 20, 497 
Meagher, Ravalli, and Sanders........... AAA AS d aure 714 
M sSOUIB cse see nes eU E A ee ee a e te MO PME PEE 409 
d) 2 ise Mug cassia cT 200 Be eM MT 218 
POWOlII cte deci s det c eme ene 8, 000 13 1,104 10 9.127 
SIINCEDOWCL Lus curd du Ex RR INR S end 26,646 | 4,960,666 |............ 31, 922 5, 019, 234 

Total 1t ESTE EDU 480, 843 4, 963. 756 20, 734 32, 038 5, 407, 971 
Increase (+) or decrease (—)............. —110,212 | +6582, 517 —21,262 4-26, 701 +477, 834 
Average valuc per ton in gold and silver.. $7.08 $1. 58 $24.15 $8. 43 $2. 08 


Silverbow County yields more than 90 per cent of the ore product 
of the State; Fergus County ranks second, and Lewis and Clark 
third. In total value of metals obtained from these ores the same 
statements hold true. Silverbow County is also the chief source of 
concentrates; but Lewis and Clark County is the chief source of old 
tailings, since the 38,750 tons credited to Silverbow County are 
actually smelter cleanings. It should be noted in this connection 
that the tonnage of smelter cleanings is an estimate based on the 
best information available; exact figures of tonnage could not be 
obtained. The following table shows the source of the tonnage of 
ore, concentrates, and old tailings in the State in 1906, by counties, 
as well as the value thereof. 


Tonnage and value of ore, concentrates, and old tailings in Montana in 1906, by counties, 
1n short tons. 


| Total ore. Concentrates produced.. Old tailings treated. 
County ee A A SA A AE one aer 
! Quantity. Value. Quantity.| Value. | Quantity. Value. 
! 
Beaverhead..........LL...... 1,530 $102,712 AA A A A 
Brom Watel.oooooococooococoo 15.119 206, 487 1,514 $59, 301 | 40 707 
gu NORMEN | 8,393 230, S00 | PA Meenas | 3, 906 49, 249 
Chouteau and Flathead...... 45. 003 ART UI A Ota ERES ewe ayes cu ie AS 
Deo rledge eee eee ees 17,266 TT] 00 A A 3, 233 10, 067 
Peruse EE PD 248,434. 1.013.201. Vas chs A O dax 
I eae nn ecaee 14, 050 ip R Newededadeds 1,001 6, 740 
O oo. eee cece e esau 20.031 | 451,676 66 22. 523 305 12: 362 
Lewis and Clark.............. | 06,43; | — 631.241 353 12, 464 25,371 64, 535 
CES Io NORRIS REIN SEM, 20,497 | 390.254 1,285 126,165 | 736 8, OSS 
Meagher, Ravalli.and Sanders 714 4, 353 69 | TUER ATE NND 
MSGi le unsure X CPP DP eed 409 14: 4241] elt ca A A ex arca mn sarah 
E MP DNE IE 218 2:318 as [DUM CAMERE DUNS EN eee 
E | eer NUNC eres 127 937 BB T 7 NON kde ee 
Siiverbow cn 5,019, 234 | 64,802,763 | 1,613,469 | 44,873, 676 38,730 ' 1, 784,016 
Total leet Rieter | 5, 497,971 | 68,732,830 | 1,617,443 | 45,133,864) — 73,502 1,036,664 
| i | | 
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Madison County produced more than 75 per cent of the placer 

roduct of Montana; it was obtained by dredges on Alder gulch. 

ergus County is the leading producer of gold from siliceous ores. 
Silverbow County, of course, leads in production of gold from copper 
ores. «Jefferson County ranks first as to product of gold from lead 
ores. The detailed sources of gold in Montana, by kinds of ore, is 
shown in the following table: 


Source of gold product in Montana, by kinds of ore, in 1906, by counties, in fine ounces. 


Deep mines. 


County. Placers. Siliceous | Copper Lead ie Do ds Total. 
ores. ores. ores. | : 
Ores. 
Beaverhead.......... 1.84 29.52 21.72 48.3] olo 99.55 107.39 
Broadwater......... 201.22 6,529.25 iios 851.01 is es 7,380.26 7,581. 48 
Cascade..............]............ 150/62 1 s dee Re 173.84 |.......... 324. 40 324. 46 
Chouteau and Flat- 

NGAG oue recens 322.05. 1. 13,219. 1T |. ou os le ee ia ee 13,219.11 13, 541.16 
Deerlodge............ 152.63 3,517.22 AS A 3,934.77 4, 087. 40 
AAA A 49,564.76 |............ 13:13. Lia chavs 49,577.89 49,577.89 
Granite. A 30.94 6, 106. 91 12.04 204.17 A 6, 413.12 6, 444.06 
Jefferson............. 197.59 5,001.92 47.55 | 2,865.45 i|.......... 8,514.92 8,712.51 
Lewis and Clark..... 529.92 | 24,240.24 11.84 | 1,074.95 |.......... 25, 327.03 25, 856.95 
Madison............. 18,916.74 9,250.71 |. 1,286.42 | 2,605.11 | 13,142.24 32,058.98 
Meagher, Ra valli, 

and Sanders....... 84.39 A A tus 63.59 147.98 
Missoula............- 2,200.20 E pends 80. 10 mm 80.16 2,336.39 
PRIMI LI V ecce 70.94 308. 42 A AAA aies 319.26 390.20 
Powell............... 2,123.68 441.00 |... 1,662.29 1.87 2, 402.06 4,525.74 
Silverbow............ - 348.64 4,405.45 | 54,452.20 ¡.......... 1,289.68 | 00,147.33 60, 495. 97 

Total.......... 25,242.81 | 123,725.62 | 55,053.90 | 8,269.57 | 3,896.66 | 190,945.75 | 216, 188. 56 


Very little silver is obtained through placer mining, but in this case 
Madison County ranks as the chief producer. Granite County leads 
in silver product from siliceous ores, with Silverbow first as to copper 
ores and Cascade as to lead ores. The source of the silver product 
of the State by kinds of ore by counties is shown in the following 
table: 


Source of silver product in Montana, by kinds of ore, in 1906, by counties, in fine ounces. 


Deep mines. 
County. Placers Siliceous Copper | Lead id T Total Total. 
ores. ores ores. E 
ores. 

Beaverhead............ 21 1,62 4, 452 52,466 |.......... 58. 540 58,561 

Broadwater............ 32 43,857 1............ A 47,821 47. 853 

Cascade................]... Fees Bt T C a Lez evum 211.193 .......... 294. 556 294. 556 

Chouteau and Flathead. 24 EI Bathe bh FORM LA 14,965 14. 059 

Deerlodge.............. 19 4221]. ear ts rd 4,251 4,270 

Fergus. iioc 2 OIT erain i 1o UN et cree 2,997 2.997 

Granite................ 3 254, 099 115 64.583 LL... 319 697 319, 700 

Jeflerson............... 6 151, 626 11,23 | 105,942 |.......... 208. 801 268. 807 

Lewis and Clark........ 86 61, 541 496 38. 400 2.076 102. 603 102, 689 

Madison................ 3,020 102,934 |............ 5.546 5,976 114, 456 117,476 
Meagher. Ruvalli, and 

Sanders.............. 11 024 porcus Sou Soh whee Oe dhs es DUE 924 935 

Missoula. ............. BO henan 2,010) A Pi ld aces sro icy 2,510 2,505 

Park osaician idea 8 43 VI AOS IE 114 122 

Powell. cutis ita 260 789 62 28, 196 | 127 29,174 29, 434 

Silverbow.............. 63 544.917 + 9,962,150 |.......... ! 208,591 | 10.715.658 10,715. 721 

Total... 3,638 | 1,207,848 9,981,089 , 511.300 216,770 | 11,977,067 | 11. 950, 705 
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REVIEW BY INDIVIDUAL COUNTIES. 
BEAVERHEAD COUNTY. 


Production of metals and their ores in Beaverhead County, Mont., in 1905 and 1906. 


| | cren (+) or 
1905. 1906. B 
decrease (—). 
Metal. PEE: RR | DERE 
| Quantity. | Value. | Quantity. Quantity. | Value. Value. Won Quantity | Value. 

Goldie es dor fine ounces. .! 113.31 | $2,342. 107.39: $2,201 — 5.92) — $12 
HNO Ped ete, al eg do....| 48.145 24,079 58, 501 30.236 | + 10,416 | +10, 157 
E chats ce ae ota pounds. ., 100.009 | 17,005 246, 841 47.040 | 4137.832 |. +30,635 
P5 E A NE do.... 177, 600 8,347 243,022 ' 13,852 | + 65,42 + 5,505 

Total value................... IINE SE vo MES | 402,948 aaa... | 440.175 
Ore output. ............ short tons.. 


1,320 | 9 42. 46 | 1,530 a 07. 18 | + 230 iaa 24. 72 


9 Value per ton, placer product excluded. 


Beaverhead County continues to be & small producer of inetals, 
although the product for 1906 shows a large increase over the preced- 
ing year. Development work in the Argenta district was not entirely 
satisfactory. The mines of the IIecla Company were worked in a 
small way by lessees. After doing considerable development work 
and shipping some very high-grade copper ore the Washoe Copper 
Company allowed the Indian Queen mine to revert to its former 
owners. They have since made some shipments. The output of 

lacer gold continues to decline. Other mines reporting a product 
include the New Departure and the Silver Belt. 


BROADWATER COUNTY. 


Production of metals and their ores in Broadwater County, Mont., in 1905 and 1906. 


Increase (+) or 
Metal MS ENS i 
Quantity. | Value. | Quantity. | Value. | Quantity. Value. 
(Old ak cera oido fine ounces.. 5,785.50 | $119,500 7,981.48 | $156,723 | +1,705.89 | -- $357,124 
SOPs cL tov dhosa sua Pe duo do.... 58,627 35, 411 47.853, 32,061 | — 10.774 | — 3,350 
ON pounds... 49.047 | 7,745 7.006 | 1.370; = 42.551 | — 6,375 
Dad 3 od Chic aoe ees RE RUE do.... 656, 600 30, 561 350, SNO 20.514 , — 200,717 | — 10,347 
Total Valu@sciccxsyssaiedivdiales Enea s 193,618 .......... A 210.668 ew ae eto: cues + 17,052 
Ore output............. short tons.. 10,516 | a17.94 | 15,119 | 213.60 | + 4,003 ju— — 4.28 


a Value per ton, placer product excluded. 


There were. 24 producing mines in Broadwater County in 1906, 
against 23 in 1905, but the production decreased in all metals except 
gold. The total value shows an increase of $17,052. The tonnage 
of ore handled shows a considerable increase in 1906, but the value 
per ton decreased. 

Backer district.—In the Backer district, near Diamond City, the 
Gold Bar Mining Company is treating eold-silver ore by the ordinary 
stamp-mill methods. Placer mines in this distriet are worked by 
sluicing. 

Beaver Creek district. —In the Beaver Creek district, near Winston, 
the East Pacific Mining Company has a 75-ton concentrator. The 
mine is opened by means of a vertical shaft 1,000 feet deep, and four 
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tunnels, the longest being 3,700 feet. The Custer mine in this dis- 
trict has a vertical shaft 600 feet deep and another 300 feet deep. 
The total length of its underground workings is nearly 4 miles. 

Cedar Plains district.—The Barnato mine is located in the Cedar 
Plains district, near Radersburg. The mine has a 10-stamp con- 
centrating mill. The Hidden Treasure mine was worked under 
RH the gold-silver-lead ore being shipped to the smelter at East 

elena. 

Park district. —In the Park district, near Hassel, the Park-New Era 
group was operated by means of tunnels. The property is equipped 
with & 50-ton cyanide plant. 


CASCADE COUNTY. 


Production of metals and their ores in Cascade County, Mont., in 1905 and 1906. 


Increase (+) or 
1905. 1906. | decrease (—). 
Metal. - CET oe ee ey 
Quantity. | Value. | Quantity. | Value. ¡ Quantity. | Value. 

Cold ds flne ounces.. 183. 18 $3,787 324. 46 $6. 707 + 141.28 + $2,400 
PVN MEE PE do.... 415,708 | 251,088 294, 556 197,352 —121.132 | 3.73% 
UODDeE. us es een E etd pounds. desse acento dea vetu 360 T + 300 + 70 
O A E a ed do.... 747.686 35, 141 569, 046 32, 436 —178.640 , — 2,708 
Total vale ocacion 290.016 oo PLES nc o |^ 58.451 


Ore output............. short tons. .! 11,951 | 224.27 | 8, 393 | 228.19 — 3,558 pum 3.2 
| 


a Value per ton. 


Fourteen mines in Cascade County reported a production in 1906, 
but the total production shows a decrease, especially in silver. 

Cascade County is in the central part of the State; metal mining 
is confined to the southeastern part of the county. In former years 
the district around Barker was an active mining region; at present: 
mining is carried on only in the Montana district, near Neihart. 

Montana district—At Neihart the ores occur in gneiss, supposed 
to be of Archean age, which is penetrated by dikes and masses of 
rhyolite, porphyry, and diorite. In some cases the ore extends 


_ upward into the overlying Algonkian. The chief ore values are in 


silver and lead, but gold occurs in important amount in some mines, 
and other metals are present, including copper, iron, arsenic, anti- 
mony, etc. The veins belong to a single fissure system, which strikes 
approximately north 30° to 40° east and dips nearly vertically, as 
in the Galt and Queen mines, or steeply to the west. The veins are 
believed to be of post-Cretaceous age. Rhyolite porphyry is in 
many places closelv associated with the veins. 

The deepest shaft in the district attains 500 feet; it 1s on the 
Broadwater property, which also has a concentrating mill of 250 
tons capacity, connected by tramway with the adit tunnel higher 
up on the mountain side. The Florence has a winze 400 feet deep, 
with four levels from the winze, and four tunnel levels above it. 

The I X L and Eureka mines are located on Snow Creek northeast 
of Neihart; the Ripple and Big Seven are in the same direction, 
and all seem to be on a single lode, upon which the mines close to 
Neihart are also located. 
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CHOUTEAU COUNTY. 


Little Rockies district—In Chouteau County the Little Rockies 
district is proving very productive of gold. The Ruby Gulch Mining 
Company has opened its property by means of tunnels and raises, 
and is mining by the open-cut system. Active development work 
was in progress during the year, and the cyanide mill was enlarged 
from 100 tons to 300 tons daily capacity. Work on the property 
of the Alder Gulch Mining Company was suspended in the fall of 
the year. 

DEERLODGE COUNTY. 


Deerlodge County, which was at one time one of the large counties 
of the State, is now one of the smallest ones. Powell, Silverbow, 
and Granite counties have been created from parts of Deerlodge 
County. It now includes only the region of Anaconda and part of 
the Big Hole Valley to the southwest. 

Georgetown district.—The Gold Coin, Southern Cross, and Cable 
mines, in the Georgetown district, were all active in 1906. At the 
Gold Coin extensive .development work was in progress and will 
continue during 1907. The property now has a tunnel 1,100 feet 
long and a shaft 200 feet deep. The Southern Cross has an incline 
shaft 350 feet deep and a vertical shaft 240 feet deep. A 100-ton 
cvanide mill is in course of reconstruction. At the Cable mine the 
vertical shaft is 300 feet deep, and the aggregate length of under- 
ground tunnels exceeds 5,000 feet. The property is equipped with 
a 30-stamp mill. 

Mr. W. H. Emmons has published a preliminary report on the 
general and economic geology of the Cable mine in Bulletin 315 of 
the U. S. Geological Survey. 

Heber district.—The Allen Gold Mining Company is operating two 
placer mines in the Heber district. One property is operated by 
means of a steam derrick, with hydraulic mining and sluicing, and 
the other is worked by an Evans hydraulic elevator, using hydraulic 
pressure. 

FERGUS COUNTY. 


Production of metals and their ores in Fergus County, Mont., in 1905 and 1906. 


1905. | 1906. Mr de- 
Metal. Jeane eae i iD Ye 
Quantity. | Value. | Quantity.| Value. | Quantity. | Value. 
| 

ÓN fine ounces..| 60,719.80 | $1,255,190 | 49,577.89 | $1,024,866 | —11,141.91 |. —$230,324 
Sue eee do.... , 369 2.035 2,997 2:008 | — 3:2| — 27 
CODES uL os acted wwe pounds..!............ 2p aus Ea 3,318 641 | + 3,318 | + 641 
Dii. 2 ld. do....| 10,000 d 100,914 5,752 | + 90,914 | + 5,282 
Total value.........-0cjcceeceeeeess 1,257,695 L............ 1,033, 267 |............. | — 224,428 
Oreoutput.....short tons... 224,273 sim 228, 434 a452| 4 4,161 a 1.9 


a Value per ton. 


The value of the gold output of Fergus County in 1906 was $1,024,- 
866, which is $230,324 less than in 1905. The lead product of the 
county shows a large increase, from 10,000 to 100,000 pounds. The 
total quantity of ore treated increased from 224,273 to 228,434, but 
the average value per ton decreased from $5.61 to $4.52. 
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North Moccasin district.—One of the leading mines in the North 
Moccasin district is the Kendall, operated by the Kendall Gold Min- 
ing Company. The mine is opened by means of a vertical shaft 700 
feet deep, an incline shaft 400 feet deep measured on the incline, and 
a tunnel 700 feet long. It is equipped with a 500-ton cyanide mill. 
The ore occurs in limestone which ge been penetrated by igneous 
intrusions. At the Barnes King mine the geologic conditions are 
nearly the same. This mine was sold late in the year to a new com- 
pany. On this property the vertical shaft is now 400 feet deep, and 
the tunnel is 3,800 feet long. The ore is crushed to one-quarter inch 
in a roll mill, and then cyanided. New companies have recently 
been organized to develop property in this district. 

Warm Spring district.—The Gold Reef Mining Company is oper- 
ating successfully the Gold Reef mine, in the Warm Spring district, 
near Gilt Edge. It has a 370-ton cyanide plant. The Cumberland 
mine, near Maiden, is opened by a vertical shaft 220 feet deep. Some 
silver-lead ore high in gold values was sent to the East Helena smelter 
from the Maginnis mine. 


FLATHEAD COUNTY. ” 


Libby district.—The Rustler Mining and Milling Company was com- 
pelled to stop all work at the Snowshoe mine, in the Libby district, 
at the end of the year 1905 on account of lawsuits. Gold placer 
mining is in progress in this district, and in the Cabinet district, by 
the ordinary hydraulic methods. 


GRANITE COUNTY. 


Production of metals and their ores in Granite County, Mont., in 1905 and 1906. 


Increase (+) or 
1905. 1906. à dd 
Metal tc o s rl 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

GO clc RIDERE fine ounces..| 7,353.35 | $152,007 6, 444.06 | $133,211 | — 909.29 | —$18,796 
BINE ctu tence d ouis M do.... 18,271 433,836 319,700 | 214,199 | —398, 571 | — 219, 637 
CODDOE sessirnar pounds.. 6,144 95 63, 626 12,280 | + 57,482 | + 11,321 
E IA do.... 38, 687 1,818 294,517 16,786 | +255,830 | + 14, 968 
A A 588,620 Vis 370,470 |............ —212, 144 

Ore output............short tons.. 28,156 | 420.8) 14,959 | «a25.12| — 8,197 ¡a+ 4,31 


a Value per ton, placer product excluded. 


In Granite County the total tonnage of ore treated during 1906 
amounted to 14,959 short tons, a decrease of 13,197 tons as compared 
with 1905. The silver recovered during the year amounted to less 
than half that obtained in 1905, a result which is due to decreased 
activity at Granite. The gold also decreased, but the copper and lead 
both increased by notable amounts. The value of all the metals won 
during 1006 was $376,476, against $558,620 in 1905. 

First Chance district.—In the First Chance district, near Garnet, 
the First Chance Mining Company operated, chiefly through lessees, 
the Lead King, Red Cloud, Crescent, Robert Emmett, Fourth of July, 
and Fairview mines. These mines are opened by means of shafts and 
tunnels, the longest being 1,500 feet. The company has a 10-stam 
amalgamation and concentration mill, but it was not used in. 1906. 
Other mines operated include the Magone and Anderson, Nancy 
Hanks, Shamrock, and Lynx. 
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Production of metals and their ores in the First Chance district, Granite County, Mont., 
in 1905 and 1906. 


Increase (+) or 
1905. 1906. decrease (—). 
Metal. z aa 

' Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
A A uus fine ounces. . 6,133.95 | $126,800 5,040. 47 : $104,196 | —1,093. 48 — $22,604 
Biter Sc Usk telat hee is Cet o 7,052 4,259 6,058 | 4,059 | — 994 | — “DO 
Total value................... AI 131,059 ............ 108,255 |............ | — 22,804 
933.31 | + 541 E 15.07 


Ore output............ short tons. | 2,709 | 248.38 | 3,250 


a Value per ton. 


Flint Creek district.—In the Flint Creek district at Philipsburg and 
Granite there were 13 mines reporting production during 1906. The 
output of silver in this district shows a laps decrease, but the produc- 
tion of the other metals is increasing. The Good Hope Mining Com- 
pany has a 10-stamp mill at Philipsburg, which is said to be the oldest 
mill in the State still in operation. The Hope mine has an adit tunnel 
3,000 feet long. The Granite Bimetallic Consolidated Mining Com- 
pany owns the Granite and Bimetallic mines at Granite. These are 
opened by means of vertical shafts 1,500 and 1,700 feet deep. The 
mines of the company are now operated by lessees. A preliminary 
report on the region by Mr. W. H. Emmons has appeared in Bulletin 
315 of the United States Geological Survey. The tunnel on the Hobo 
mine was lengthened to 4,000 feet during 1906. The Trout mine has 
a vertical shaft 600 feet in depth. It is now operated by James 
Patten. The San Francisco mine has an incline shaft 550 feet deep. 
It produces silver-lead ore, which is smelted at Kast Helena. 


Production of metals and their ores in the Flint Creek district, Granite County, Mont., 
in 1905 and 1906. 


Increase (+) or 
1905. 1906. decrease (—). 
Metal. AREA ATA AA E EA 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

pol. een Secu eae es fine ounces. . 808.30 | $16,709 1,011.54 | $20 910 | + 203 24 | + $4,201 
A eu eae do.... 709, 305 425, 420 306,896 | 205,619 — 402,409 | — 222,501 
Copper............. PS pounds. o ciii eos loe sd 7,197 1,380 | + 7,197 | + 1,980 
Leid. he cow ete owe LE do....| 38,687 1,818 171,072 9 751 +132,385 | + 7,933 
Total VAIO. ooo. ide | 446,947 Lc 237,609 |............ —209,278 

Ore output............ short tonei 24,116 | a 18. 44 7,849 | 230.25 | — 16,267 la+ 11.81 


a Value per ton, placer product excluded. 


Gold Creek district.—The Princeton Mining Company shipped some 
silver-lead ore from its mine near Princeton to East Helena. The 
mine is opened by a shaft 300 feet deep. Some placer mining is in 
progress in this district. ! 

Red Lion district.—The Hannah mine, of the Milwaukee Gold 
Extraction Company, is located on & contact between granite and 
limestone. The company has & Chilian mill with amalgamation 
lates, and also a cyanide plant; these are connected with the mine 
»y means of an aerial tramway. 

South Boulder district.—The Gold Reef Mining Company has a 
shaft 325 feet deep and 2,600 feet of tunnels. The company has a 
35-ton free-milling plant without concentration, and also a 10-ton 
cyanide mill. 
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JEFFERSON COUNTY. 
Production of metals and their ores in Jefferson County, Mont., in 1905 and 1906. 


Increase (+) or 
1905. 1906. d nic. 
Metal. ae 
Quantity. | Value. | Quantity. | Value. | Quantity. Value. 
ANA PR rio MENTOR OQ UE e. BOREAM Rd _— 

CRON vie Lu fine ounces.. 8,765.45 | $181,198 8,712. 51 | $180,104 — 52,94 — $1,094 
Silter onl ioe e uiu s do.... 434,138 262,219 | 208,807 180,101 — 165,331 | —82,118 
Copper........... sees pounds..| 174,073 | 27,155 255,498 | 49,998 | + 81,356 , +22,143 
lbid ora ae bb es diac pese do....| 1,081,817 | 50,846 | 811,616 46,202 —270,201 — 4,584 
Total value... o.a... es 521,418 ............ 455, 765 | AAA | —65,053 


Ore output............ EBORE One 34, 434 Vier 20,631 | «21.89 


a Value per ton, placer product excluded. 


Forty-nine deep mines in Jefferson County report 20,631 tons of ore 
of an average value of $21.89 per ton sold or treated in 1906. This is 
& decrease of 13,803 tons, but an increase of $6.92 in the value per ton. 
The production of silver-lead ores decreased notably; gold shows 
very little change, while copper shows an increase. The total value 
of metals recovered during q year was $455,765, as against $521,418 
in 1905. 

Boulder district.—Moore and Gendle operated the Baltimore mine 
in the Boulder district, shipping the ore, which carries gold, silver, 
and lead, to the East Helena smelter. 

Cataract district. —Mr. P. F. Dowling shipped old tailings from the 
mill on the Ruby mine to smelters at Butte. He also operated the 
Hiawatha mine, shipping gold-silver ore to Butte. "This mine is 
opened by a vertical shaft 400 feet deep and a tunnel 600 feet long. 

e Gray Eagle mine, in the Cataract district, is now controlled by the 
Montana Consolidated Copper Company, which operated it during 
part of 1906. The mine has one tunnel 1,400 feet long. The same 
company shipped gold-silver-lead ore from the Comet mine to East 
Helena. The Pittsburg and Montana Development Company is ship- 
ping similar ore from the Sirius mine. 


Production of metals and their ores in the Cataract district, Jefferson County, Mont., in 
1905 and 1906. 


Increase (4-) or 
Metal. 1905. ois decrease (—). 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
(OPI i ost touriste fine ounces.. 1,408. 47 | $29,116 2,152.13 | $44,489 | + 743.66 | +$15,373 
A A As Mtr cin do.... 131,965 19,707 107,697 12,157 | — 24,208 | — 7,550 
CODDOT ca dani eei ra REIS pounds.. 132,073 20, 003 35,721 6,803 | — 96,352 | — 13,710 
Leni eise) Der UReW id do.... 173,529 8,156 331, 497 18,595 | T157,908 | + 10,739 
TOLL VERTU o Ex oro b Ub ne e 137.582 AA 142,434 ............ 4,852 
Ore output............ short tons. | 4,443 | 230.97 5,502 | 025.89 | + 1,059 oe 5. 08 


a Value per ton. 


Colorado district.—From the Alta mine in the Colorado district 
near Wickes ore was shipped to the East Helena smelter. The 
Helena and Livingston Smelting and Reduction Company worked 
the Gregory, Banner, and West Rumley mines. The Bertha mine was 
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worked in 1906 by Chapin and Bartlett; it is now controlled by the 

Boston and Corbin Copper and Silver Mining Company. The mine 

produces values in gold, silver, and copper. Other mines reporting 
roduction in this district include the Mount Washington, East 
umley, Minah, State, and Minnesota. 


Production of metals and their ores in the Colorado district, Jefferson County, Mont., in 
1905 and 1906. 


Increase (+) or 
1905. | 1906. d : 
ecreuse (—). 
Metal. z eae E 
Quantity. | Valuc. | Quantity. | Value. | Quantity. | Value. 

Gold. usc EE tutes fine ounces.. 777.11 | $16,064 303.86 ' $6,281 | — 473.25! —$9,783 
SUMA ota ads do.... 66, 368 40, 056 23,006 15, 453 — 43,302 — 24, 633 
A ze penc Ra ehm pounds.. 23, 380 3,047 168,374 32,496 | +144.094 | +28, N4O 
Pom ME do.... 409, 672 19, 255 | 104,572 | 5, 962 — 305, 100, —13,293 
Total value.........LLuuuuuu.. iesu aus dc 79,052 Cocco © 00,192 lo — 18, 860 

Ore output............ short tons.. 3,194 | 424.75: 2, 393 | a25.15 | — sl {a+ 0.40 

| 


a Value per ton. 


Elkhorn district.—From the Elkhorn district ten mines report pro- 
duction in 1906, as compared with six in 1905. The total value of 
metals recovered in 1906 was $117,453, against $90,743 in 1905. 
Mr. J. H. Longmaid has reopened the famous Elkhorn mine, which 
has an incline shaft 2,300 feet deep, and is pumping out the water. 
The mill on the property is equipped with Frue vanners. Much gold 
ore was shipped! to East Helena from the Gould and Curry mine. 
This ore carries a large amount of iron, making it valuable for fluxing 
purposes. A 100-ton cyanide plant is under construction at the 
mine. The Heagen mine is probably on the same vein system as the 
Gould and Curry. Other producing mines include the Rose Gold, 
Little Hope, Scioto, Golden Moss, and Peacock. Mr. W. H. Weed 
has pee the geology and ore deposits of the Elkhorn district in 
the Twenty-second Annual Report of the Geological Survey. 

The production of metals in 1906 is given in the following table: 


Metallic production in the Elkhorn district, Jeferson County, Mont., in 1906. 


GON A Ie See ee ee fine ounces.. 3, 950. 22 $81, 657 
SUN Ol I Lr ua TA do.... 39, 788 26, 659 
oe sind BY onic I a OA earn eeu pounds.. 27,158 5, 242 
Led aon IN UU ne ea eee do.... 68, 313 3, 895 

Total values. credo cet ieee av eei deemed 117, 453 


Lump Gulch district.—The Liverpool Mining Company operated 
the Liverpool and Washington mines until about the middle of the 
year when a strike of the miners resulted in closing the mine. The 
mine has a well-timbered two-compartment shaft 750 fect deep. 

Warm Spring district.—The Carbonate Chief mine in the Warm 
Spring district near Clancy is opend by three tunnels, the longest being 
1,500 feet. Gold-silver-lead ore was shipped from the Bell mine, 
which is opened by three adit tunnels 500, 1,000, and 1,200 feet long, 
respectively. 
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LEWIS AND CLARK COUNTY. 


Production of metals and ther ores in Lewis and Clark County, Mont., in 1905 and 1906. 


I E { 


Increase (+) or 
1905. 1906. 
decrease (—). 

Metal. | : ae HE i ee 

Quantity. | Value. | Quantity. | Value. | Quantity. Value. 

PLACERS. 
Gold aa fine ounces.. 574.39 | $11,874 529.92 | $10,954, — 44,47 | — $920 
Sil VOT Sion ad sna do.... 85 51 86 58 | + 1 + 1 
DEEP MINES. 

Gold. cuero I Es fine ounces..! 26,929.75 | 556,687 | 25,327.03 | 523,556 , —1,602.72 | —33,131 
DONOR de RD NE INR do un. 153, 505 92, 717 102, 603 08,744 | — 50,9092 —23, 973 
CODDOD. ecce osa Wi RE E pounds.. 5, 705 800 47, 537 9,173. + 41,852 | + 8,283 
¡PA tonne ats ERE do....! 205,283 9, 648 522, 248 .708 | + 316,965 | +20, 120 
Total AA See Aste rats 671,867 |............ 042,253 A —29, 614 


Ore output............ short tons..| 151,055 | 4435 96,437 | 46.55 | — 55218 [a+ 2.20 


| | 


a Value per ton, placer product excluded. 


Forty-three deep mines in Lewis and Clark County report a total 
: ore tonnage of 96,437 tons, which is a decrease of 55,218 tons as com- 
pared with the figures for 1905. But the total value of metals recov- 
ered decreased only $29,614, on account of & notable increase in the 
average value per ton of the ore treated. Gold is the chief product of 
the mines of the county, the yield being more than half a million dol- 
lars during the year. 

Bald Butte district. —Operations at the Bald Butte mine took on new 
life on account of the discovery of additional ore bodies. "The mine is 
equipped with a 40-stamp plate amalgamation mill provided with 
Frue vanners for concentration. Hendricks Bros. have a 2-stamp 
mill at the Mammoth and Strawberry mines. 

Dry Gulch district.—In the Dry Gulch district near York some gold 
ore was shipped from the Golden Cloud mine. Other producing nunes 
include the Edith, Last Rose of Summer, and Mike Horse. 

Helena district.— À considerable quantity of gold-silver-lead ore 
was shipped from the Howard mine. The Pittsburg and Montana 
Copper Company sent the fluxing ore from the Spring Hill mine to the 
Pittsmont and Washoe smelters. Other mines operated include the 
Jumbo, Helena, Jaspar, and West Virginia. 

Ottawa district. —The Montana Mining Company (Limited) is work- 
ing the Drum Lummon mine, and treating old tailings in a 400-ton 
cyanide plant. It also has a 40-stamp mill with concentrating equip- 
"ment. Other mines producing during the year include the . Brush 
and Penobscot. 

Stemple district. —The Gold Cord Mining and Milling Company con- 
trols the Empire mine. The company has a 60-stamp mill and a 500- 
ton cyanide plant. 'The Gould Mines Company worked the Jay 
Gould mine in the Stemple district. The company has a 30-stamp 
mill without concentration, and also a 100-ton cyanide plant. 

Unionville district.—The Whitlatch Mining Company is operating 
the Whitlateh mine. The ore, which carries values in gold and silver, 
is run through a 20-stamp plate-amalgamation mill equipped with 
concentrating machinery, and the concentrates are sent to the East 
Helena smelter. 
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Vaughn district. —The Valley Forge mine in the Vaughn district at 
Rimini was operated. Gold- sliver-lead ore was shipped from the 
Caplice Extension mine to the East Helena smelter. Other mines 
in the district productive in 1906 include the Lady Washington, 
Marv Aloys, R. E. Lee, South Bend, Bassett, Transit, Hennessy, and 
Castle Rock. 


MADISON COUNTY. 


Production of metals and their ores in Madison County, Mont., in 1905 and 1906. 


Increase (4-) or 
1905. 1906. C a EMI. 2 
decreas 
Metal. a AA uso (—). 
Quantity. buc Quantity. bal Value. cuantas Value. 
ECCL 
"m i 
Geld... ESSE fine ounces. e 13,122.13 | $271,258 | 18,916.74 | $391,044 | 4-5,794.61 | zum 186 
Silver. QM do.. 1,985 1,199 3, 020 2,023 | + 1,035 824 
DEEP MINES. | 
Gold ess ness oncle fine ounces. 22.065.62 | 456,137 | 13,142.24 | 271,674 | —8,923.38  — 184, 463 
IS ol Lu eL I.S 135, 855 82,0560 114, 456 76,685 ¡| — 21,399 — 5,371 
CAPPER. A Pounds 25, 437 3, 968 80.033.) 15,562 | + 55,196 + 11,504 
¡ET AA IE Ree do... ' 466, 828 21,941 461, 986 | 26, 333 4,842 + 4,392 
Total value... ... 00. cccccccccJececceeeeeee 836,559 |. 793,321 Lo | — 53.938 
Ore output .......... short tons.... 49,204 | 211.46 20, 497 a 19.04 | — 28,707 AE a 7.58 


aValue per ton, placer product excluded. 


Sixty deep mines in Madison County poten a total tonnage of 
20,497, against fifty-nine mines with an output of 49,204 tons in 1905; 
but this decrease in tonnage is largely offset by a large i increase in 
the average value per ton, and the net result is a loss of $173,848 in 
total value of the output of deep mines. Gold is the chief product 
of the mines of Madison County, But silver and lead ores are produced 
in considerable amounts. 

The output of the placer mines of the county registers a large 
increase, and this is du ue to the success of dredging operations on 
Alder Gulch, where the Conrey Placer Mining Company has several 
dredges at work. One of the novel features of the work is the use 
of electric power to operate the dredges. Another is the success 
achieved in handling the gravel even where it contains large bowlders. 
Bed rock is found to be generally a tenacious clayey material, which 
may be volcanic ash. There is no increase in gold values just above 
this bed rock; therefore the operators aim to excavate to bed rock 
without netrating it. This is desirable for the further reason that 
the clay bed rock will not fall from the buckets, but must be scraped 
out. 

Browns Gulch district—The Easton and Pacific mines, in the 
Browns Gulch district, near Virginia City, were operated by the Ell- 
ing estate. The mines are opened by a vertical shaft 300 fect deep 
and by four tunnels. The equipment includes a ee mill with 
concentrating tables and a 25-ton cyanide plant used on the tailings. 

Lower Hot Spring district.—Charles Carlson and Albert Barter 
shipped gold-silver ore from the Red Bluff mine to East Helena. 
Mining in this district is at present on a small scale from several 
properties, including the Birdie, Pony, Mascot, and Borosco. 
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Mineral Hill district—The Garnet Gold Mining Company is oper- 
ating the Galena group of mines, in the Mineral Hill district, near 
Pony. The ore is reduced in a 20-stamp mill, with copper plates 
and vanners, and carries values in gold, silver, copper, and lead. 
Elling and Morris are working the Boss Tweed group. They have 
a 10-stamp mill 2 miles below the mine. Other mines in this district 
productive in 1906 include the White Pine, Ned, Pony, and Union. 


Production of metals and:their ores in the Mineral Hill district, Madison County, Mont., 
in 1905 and 1906. 


Increase (+) or 
1905. 1906. | del 
ecreuse (—). 
Metal. E E et tice wee des A A ) 
Quantity. Value. Quantity. | Value. | Quantity. | Value. 
Golds cose vesidui use: fine ounces.. 4,321.78  $59.339 4,008.37 $82.559 —313. 41 — 86, 480 
SUVs ES dos... 4, 356 2,631 $, SOS 5, 950 + 4337 + 3,328 
A A pounds. .! 3,205 500 50. 383 | 9.724) 447,178 + 9,224 
DOUG ont cena dote sae artis a do... | 85, 326 4,010 112,007 6, 385 +26, 0681 + 2,375 
A uvas ire DO Ea (090.480. co (104,927 |e eee. | + 8,447 
Ore output............ short FORE 16, 932 a 5.70 | 11,132 + 3.72 


a 9. 42 | — 5,800 n 


a Value per ton. 


Rabbit district.—The total value of the metal product of the Rabbit 
district increased from $14,597 in 1905 to $26,612 in 1906. Mines 
oducing during the year include the Anything, Watseca, Legal 

ender, Cooper, New Clifton, Eureka, Elfeida, Golden Pacific, and 
Carolina. 

Silver Star district. —The Iron Rod Mining Company operated the 
Hudson and Iron Rod mines, in the Silver Star district. he Hudson 
mine has an incline shaft 350 feet deep, while the Iron Rod mine is 
opened by a tunnel 1,100 feet long. The company has a 15-stamp 
amalgamation mill, with concentrating tables, and a 20-ton cvanide 
lant, used in cyaniding old tailings. The Broadway Mining and 
filling Company worked the Bowery mine through an incline shaft 
550 feet deep and a tunnel 1,100 feet long. Other productive mines 
include the Stella, Green Campbell, Moonlight, Crickett, and Lester. 


Production of metals and their ores in the Silver Star district, Madison County, Mont., in 
1905 and 1906. 


| Increase (+) or 
1905. 1906. : 
decrease (—). 
Metal. | P (=) 
Quantity. Value. | Quantity. Value. | Quantity. ; Value. 
GOL de li fine ounces.. 3,189.58 ' $65, 034 1,608.11 234,482 | —1,521.47 | — 831,452 
a A ces dada edd do.... 4, 435 2.6709 2, 847 1,009 | — ê 1,588 | — 740 
COP PHT scena ds pounds.. 6, 000 936 22.133 4,387 | + 16,733 | + 3,451 
¿PE RAS do.... 83, 330 3,917 | 123,925 7,063 | + 40,595 + 3,146 
Total valiti a do tein AA mur re 47,841 |............ — 25.025 
Ore output............ short tons.. 1,915 a 38.30 | 1,919 | a24.93 | + 1 |. 13.37 


a Value per ton. 


Summit district.--The Kearsarge was bonded to parties who carried 
on development work during the latter part of the year. Gold-silver- 
lead ore was shipped from the St. John mine to East Helena. 
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Tidal Wave district.—Shipments from this district were all small. 
They came from the Little Goldie, Miner’s Union, Keynote, Rollette, 
and Johnson mines. 

Upper Hot Springs district.—The Columbus mine, in the Upper Hot 
Springs district, near Norris, was operated. The mine workings reach 
m th of 350 feet. Other producing mines include the Revenue and 
the Doaz. l 

Washington district.—The George McKee mine, in the Washington 
district; is being worked. It is located on a contact between rhyolite 

orphyry and Archean gneiss. Other properties include the High 
luff and Lehigh mines. 


MEAGHER COUNTY. 


The Castle Mountain Mining district, in Meagher County, is inactive 
at present. The same is true of the Mussel Shell district, near Cop- 
peropolis. The California Mining COT is operating & placer 
mine in Thompson Gulch near White Sulphur Springs. 


MISSOULA COUNTY. 


Production of metals and their ores in. Missoula County, Mont., in 1905 and 1906. 


; Increase (+) or 
Metal era 

Quantity. | Value. , Quantity. | Value. | Quantity. | Value. 

EA ————- Sted ede S 
PLACERS. | 
ELON EE fine ounces..| 2,067.26 | $42,734 2,256.23 | $46,640 188.97 | --$3,906 
A do.... 90 55 85 o; — 5| + 2 
DEEP MINES. | 

is daros fine ounces.. 141. 50 2,925 80. 16 1,057 — 61.34| — 1,268 
dd Dias O... 4,933 2,980 2,510 1,682 — 2,423 | — 1,298 
01 EMPIRE een pounds.. 45,084 7,034 | 57, 436 11,0855 | $12,350 | + 4,051 
Pn A ae bie wee ethan do.... 31,516 TAS) A cola eaten Meat | —31,516 | — 1,481 
Total ilie AA A DE 2UO eiii 01,121 sakes wees + 3,912 
Ore 0utput............ short tons.. 060 | 221.85 | 409 | 235.26 po^ 251 |a4- 13.41 


a Value per ton, plucer product excluded. 


Missoula County registered a decrease in the metallic output of 
deep mines except in copper, but the total value of the product of 
the deep mines shows practically no change. On the other hand, the 
average value per ton shows a notable increase. The placer product 
also shows an Increase. 

Wallace district.—The Cape Nome Mining Company has a double- 
compartment vertical shaft 300 feet deep on the Cape Nome mine, in 
the Wallace district, near Clinton. The Hidden Treasure mine, in the 
same district, is operated by the owner and also by lessees. 


PARK COUNTY. 


The value of the metal output of Park County in 1906 was quite 
small, but developments are in progress in the county which may 
restore it to its place as an important producer. In the New World 
district at Cooke City two smelters have been erected, and thus the 
handicap of lack of transportation facilities is in a measure removed. 
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Several companies are now engaged in mine-development work in the 
district. 

In the Crevasse district near Jardine the Conrad Stanford Company 
has prosecuted active development work on the Crevasse Mountain 
mine. In the Sheepeater district, also near Jardine, the Kimberley 
Montana Gold Mining Company has found & valuable deposit of 
tungsten ore (scheelite) in the Kimberly mine. 


POWELL COUNTY. 


Production of metals and their ores in Powell County, Mont., in 1905 and 1906. 


Increase (+) o 
1906. aso (e. 
Metal. A ME PEA 
Quantity. | Value. | Quantity. | Value. 
PLACERS. 
GO oa eR S fine ounces. . 2,123.68 | $43,900 4-651.71 | +$13, 471 
BIIVBE A ceS pa VERIS do.... 260 174 + 103 | + 79 
DEEP MINES. 

GONG. deh os eee ES fine ounces 2, 402. 49, 655 +637.44 | + 13,176 
Silver. eenas eian int SL o.. 29,174 19, 547 + 8,319 | + 6,950 
CODDPO usais pounds 7,555 1, 458 + 7,023 | + 1,375 
Mo Ter eats yu OS E do.. 180, 289 10, 277 —65,139 | — 1,258 
A A AAA AAA 125,011 dies + 33,794 

Ore output............ short tons.. a7. 9,127 a 8.86 + 1,480 ¡a+ .92 


3 Value per ton, placer product excluded. 


Nine deep mines in Powell County reported a total output of 9,127 
tons in 1906 against six mines with a total output of 7,647 tons in 
1905. "The production of all metals increased except in the case of 
lead. Gold is the most important product of the Powell County 
mines. 

Placer mining is making good progress in the county; one company 
has & dredge in operation on Gold Creek; another comp: ny is doing 
extensive hydraulic mining in the Pioneer district. l 

Ontario district.—The Twin City Mining and Milling Company is 
developing the Blow mine in the Ontario district near Elliston. Gold- 
silver-lead ore was shipped to the East Helena smelter from the Big 
Dick mine. 

Zozell dastrict.—The Emery Mining Company operated its concen- 
trator at the Carbonate mine in the Zozell district near Deer Lodge, 
sending the concentrates to the East Helena smelter. 


RAVALLI COUNTY. 


The Curlew mine near Victor was reopened during 1906, and shi 
ments of silver-lead ore were sent to the East Helena smelter. The 
mine has a vertical shaft 300 feet deep; it is equipped with a 120-ton 
concentrator. Some of the interesting pooner features of this mine 
were mentioned in a survey report on the Bitter Root Mountains by 
W. Lindgren (Professional Paper 27, U. S. Geol. Survey, 1904). 


SANDERS COUNTY. 


The new county of Sanders came into existence by legislative 
enactment on March 1, 1906, being created out of the northwestern 
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portion of Missoula County. Very little mining is in progress. The 
Poorman Mining Company shipped some gold ore from Plains to the 
smelter at East Helena. 


SILVERBOW COUNTY. 


Production of metals and their ores in Silverbow County, Mont., in 1905 and 1906. 


Increase (+) or 
| a 1300: | decrease (—). 


Metal. AAA TAE A A ee, es 
| Quantity. Value. Quantity. Value. Quantity. | Value. 

_ ] E Miicsrar Meo ME, Ps accipe ME 
Gold ........ fine ounces.. 61,251.20 | $1,266,175 | 60,495.97 | $1,250, 563 | — 755.23 | — $15,612 
Silver. L anaon. do.... 11,191,016 | 6,759,373 | 10,715,721 | 7,179,533 | — 475,295 | + 420.160 
Copper. L. pounds...’ 304,307,893 | 47,472,031 | 289,780,050 | 55,927,550 —14,527, 843 | +8, 455. 519 
¡IE can eee do....| 1.140.666 53.611 895, 500 51,048; — 245,100 | — 2.563 
O AN do..... 1,560,000 92.040 | 6,579,000 | — 401,319 | + 5,019,000 | + 309,279 
Total value......... SENE 55,643,230 |............. 64,810,013 '.............. | +9, 166,784 


Ore out put. ..short tone.. 4,419,300 | 012.59 | 5,019,234 | a 12.91 LEO MN 


a Value per ton, placer product excluded. 


Sixty deep mines in Silverbow County report a total output of ore 
of 5,019,234 tons 1n 1906 against 60 mines with an output of 4,419,300 
tons in 1905. The average value per ton increased from $12.59 in 
1905 to $12.91 in 1906. "The total value reached $64,810,013 in 
1906, which is an increase of $9,166,784 over the preceding year. 
These large figures of increased value are not due to increased output 
of metals, as the county shows a decrease in the production of all the 
metals except zinc, but are due to the high ruling price of copper and, 
to a less extent, of silver, lead, and zinc during 1906. 

In value of copper produced and in total value of metallic output 
Silverbow County established a new record in 1906, and this resulted 
in larger totals in the same items for the whole State than ever before. 
This resulted in spite of a decreased production of copper, silver, 
gold, and lead. 

The high price of copper has resulted in still further increasing the 
avallable ore reserves in the mines of Butte, and much of the ore 
minéd in 1906 could not have been treated at a profit when copper 
was worth only 12 cents. 

Summit Valley district.—The production of the Summit Valley dis- 
trict in 1906 was the total production of Silverbow County, except 
for the placer gold obtained in German gulch and elsewhere. This 
condition may soon cease, however, since exploratory work has grad- 
ually spread from the central portion of Butte until it has gone 
bevond the limits of the district in all directions. 

On account of the prominence of the city whose growth has been 
due to the mines of the camp the Summit Valley district is commonly 
known as the Butte district. 

Probably the most important occurrence of the year in mining 
circles in Butte was the settlement of the long continued struggle 
between the United Copper Company and the Amalgamated Copper 
Company. By the terms of the settlement all the large properties 
of the United Copper Company in Butte except the Lexington mine 
were taken over by the Butte Coalition Copper Company on Feb- 
ruary 14. This latter company is a new corporation friendly to the 
Amalgamated Company, and organized by Thomas F. Cole, John D. 
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Ryan, and others allied with the last-named company. As a result 
of this settlement, all of the numerous lawsuits between the warring 
companies have been dismissed, rich ore bodies which were under 
injunction have been released for active mining, and capital both in 
Butte and elsewhere has been found abundantly for elaborate and 
expensive exploratory work on all sides of Butte. Much more work 
of this character is now in progress than ever before in the history of 
the district. Actual results in the way of ore shipments were obtained 
by only a few of the new companies during 1906. Such results came 
especially from the region near Columbia Gardens, east of Butte, 

erhaps chiefly because the ore there is found at shallow depth in the 
orm of chrysocolla, cuprite, etc. 

The Anaconda Copper Mining Company deepened the shaft on the 
High Ore mine 400 feet to the 2,600-foot level. This mine is equipped 
with large pumping engines, and several mines in the vicinity are 
allowed to drain into it. Therefore there is need that its workings 
be kept lower than those of the others. The shaft during the first 
half of 1907 was deepened further to 2,875 feet. The Boston and 
Montana Company completed the new 4-compartment shaft on the 
Leonard by raising from several different levels, and its depth is 
now 1,200 feet. The company also deepened the shaft on the Moun- 
tain View 200 fect to the 1,600-foot level, and that on the East Colusa 
100 feet to the 900-foot level. The Trenton Company sank the shaft 
on the Gagnon 200 feet to the 2,100-foot level. The shaft on the 
Moonlight mine of the Washoe Company is now 1,800 feet deep. 

The Original Company deepened the shaft on the Original to the 
2,000-foot level. The same company entered into a contract with 
the new Davis Daly Estates Company to run a crosscut, starting on 
the 1,800-foot level of the Original mine, some 2,000 feet south, in 
order to explore ground owned by the latter company. 

The Red Metal Company, which is the operating company for the 
Butte coalition, deepened the shaft on the Rarus 100 feet to the 
1,600-foot level, that on the Cora 200 feet to the 2,300-foot level, and 
that on the Minnie Healey 200 feet to the 1,300-foot level. 

The North Butte Company continued its crosscutting to the north 
after buying the Berlin group, but has not yet reached the vein on the 
Berlin. 

The Montana Zinc Company lost the mill which it was operating, 
and its equipment, by fire in July and has not resumed operations. 

Development work on a large scale was carried forward in the region 
east and northeast of Butte. The Boston and Montana Compan 
reached the 600-foot level in the new shaft on the Greenleaf, ind will 
go to the 1,000-foot level. 'The Butte Copper Exploration Company, 
which is a new corporation, sank the Six O'clock shaft to the 1,000- 
foot level and began crosscutting. The Butte and London Com- 
pany is sinking a shaft some distance eastward from the North Butte, 
and the Butte and Bacorn Company is sinking three shafts in the 
district farther north. Several other companies are actively engaged 
in important development work. 

Former Senator W. A. Clark has begun work on a shaft on the Elm 
Orlu to develop that claim and the Poser. 

Several changes occurred during the year which affected the treat- 
ment of ores by the various smelters. The M. O. P. smelter was 
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owned and operated by the Montana Ore Purchasing Company until 
Feb 14, when it passed into the hands of the Red etal Com- 
pany, which operated 1t for five months and then closed it down and 
dismantled 1t. The ores of the Red Metal Company now go to the 
Washoe smelter. The Pittsmont smelter was closed on April 15, 
and the ores of the Pittsburg and Montana Company have since gone 
to the Washoe smelter. Near the end of the year orders were given 
for extensive improvements at the Boston and Montana smelter at 
Great Falls, which will largely increase its capacity. At the Butte 
Reduction Works the entire crushing mill was destroyed by fire 
early in January. Arrangements were immediately made to con- 
centrate the ores of the Original Company at Anaconda and the Butte 
smelter was thus kept in continuous operation. The whole concen- 
trator was rebuilt with improvements, and was in operation in about 
sixty days after the fire. 

At the Washoe smelter of the Amalgamated Company improve- 
ments and enlargements continue. The capacity of the concen- 
trator has been increased to 9,000 tons daily without enlarging the 
building. The concentrator 1s now operated by electric power 
instead of steam, and the use of electric power is to be extended to all 
parts of the smelter. Electric power is now obtained to the amount of 
4,400 horsepower from the Missouri River near Canyon Ferry, and 
to the amount of 1,200 horsepower from Flint Creek near Phili sburg. 
The roasti lant now consists of 64 of the Evans Klepetko McDougal 
furnaces. e reverberatory plant consists of eight furnaces, one 
102 feet in length, six 112 feet lone and one 116 feet in length in the 
hearth. The converter plant consists of eleven stands, and one more 
is to be added, and the building enlarged. In the blast-furnace sec- 
tion there are two furnaces 51 feet long and 56 inches wide at the 
tuyeres, and one furnace 87 feet long by 56 inches wide. This last 
furnace will soon be lengthened to 144 feet. The average daily 
capacity of the smelter is now 10,200 tons. 


NEVADA. 
By CnmanRLES G. YALE. 
PRODUCTION. 


As the total value of the gold, silver, and associated metals pro- 
duced in Nevada in the calendar year 1905 amounted to $9,453,114 
and in 1906 to $15,714,841 it will be seen that the State shows the 
very marked increase for the year of $6,261,727. Moreover, there 
was a decided gain in every one of the metallic values, the most 
notable, as was to have been expected, being in the gold—$5,200,885. 
The silver increase was considerably over half a million dollars and 
the copper about a quarter of a million, and both lead and zinc show 
mon advances, as subsequent tables in this chapter show in 

tail. 

Although Nye County was much the largest producer in the State in 
1905 and increased its output in the year under review by $685,620, 
yet it now takes second rank, giving the first place to Esmeralda 
County, which has a total output for the year of $7,293,543. Of this 
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$7,125,119 is gold, $7,026,154 of which came from the famous Gold- 
field camp, which also yielded $10,484 in silver. The increase in pro- 
duction of this camp over the previous year was $5,148,499. The 
increase at Tonopah, Nye County, was $672,803. The only other 
county of the State with a record for the year of over a million dollars 
is Lincoln, the total production of which was $1,506,341. 

The figures quoted show a marked increase in bullion product 
and indicate material progress in the condition of the mineral industry 
of the State. They may, however, be questioned by many persons 
engaged in mining stock transactions who have led the public to 
believe that millions of dollars are coming monthly from the mines in 
the newer camps. To those engaged in legitimate mining enter- 
prises, however, who know the time required to bring even the best 
of mines to a stage of development where steady and regular pro- 
duction may be expected the showing is most satisfactory. The 
grade of ore in certain of the mines has been remarkably high consid- 
ering the quantities shipped, and as these shipments have been pub- 
lished when the ore was hoisted and sacked, again when actually 
shipped, and still again when returns were received exaggerated ideas 
as to the weekly and total output of certain prominent mines prevail. 
Nevada has doubtless attracted more attention from miners, pros- 
pectors, and investors during the past few years than any of the other 
mineral-producing States of the Union. Everything indicates a still 
more marked increase in output for 1907. 

The State has two very decided advantages from a mining point of 
view. It really has numerous mines of merit, and what is about of 
A importance has plenty of capital ready to develop them. After 
a long period of depression in mining affairs and a gradually decreasing 
yield the discoveries in the southern portion of the State a few years 
ago once more attracted general attention to the possibilities of the 
mineral regions. These camps were very rapidly developed and a very 
natural result of these changed conditions was the revival of old 
camps which were prosperous a quarter of a century ago, but which 
since then had been virtually abandoned. Nearly all of these older 
localities are now being exploited to a greater or less degree. Maore- - 
over, not only silver and gold are now being sought, but also copper, 
zinc, and other metals. 

The newer and most successful districts naturally attracted the 
larger population and the most attention, and it is these new camps 
from which the bulk of the bullion production of the State is now 
being derived and from which the most material increase of the future 
is to be expected. 

Over 77 per cent of the entire bullion output of the State in 1906 
came from the two camps of Goldfield and Tonopah, Goldfield alone 
producing nearly 45 per cent of the total yield. This statement 
shows clearly the importance of the new camps, and also why these 
two camps Hao had such an influence in anane E iis and 
capital to the State. Much of the money derived from these new 
mines is being invested in developing properties at other points in 
Nevada, and outside capital is doing its share also. 

While more or less leasing is still going on, the larger productive 
mines are now worked solely on owners’ account, the leases having 
expired, and not having been renewed. In this connection it is 
proper to make some mention of the so-called “high grading," or 
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ore stealing, in the mines which carry the richest ore at Goldfield. 
In the opinion of the officials of the most prominent mines the ore 
stolen by the “high graders" amounted in 1906 to $1,250,000, of 
which about $250,000 was ultimately recovered. This leaves a mil- 
lion dollars worth of ore presumably still secreted and as yet unmar- 
keted. Of course this amount is not included in the statistical tables 
given in this chapter. 

Aside from Goldfield and Tonopah most of the newer camps of 
the State were only small shippers in 1906, although much develop- 
ment was accomplished. Some mines, which were in a position to 
ship ore, were awaiting the completion of railway lines, while others 
were holding their ore until prepared to mill it themselves. Some of 
the companies have now installed electric power and several have 
built large mills at Tonopah or near by. 

The San Pedro, Los Angeles and Salt Lake Railway Company is 
now completed from Las Vegas, Lincoln County, to Bullfrog, Nye 
County, and will open up a large mineral-bearing section. The New 
Western Pacific line will also soon be completed in the eastern part 
of Nevada, and will put many properties in White Pine County on a 
shipping basis. The completion of the Nevada Northern Railroad 
line from the main line of the Southern Pacific to Ely will be of the 

eatest advantage to the many low-grade copper properties being 

eveloped at that camp. 

There is also some indication of the Nevada Central Railroad, 
which runs from Battle Mountain to the old camp at Austin, being 
extended south through Reese River district to the Round Mountain 
and Manhattan districts, in the northern portion of Nye County. 
Lack of transportation has prevented anything but the richer ores 
being shipped out of all this region. 

The developments at the Fairview and Wonder camps would also 
seem to warrant the construction to them of a branch railroad line 
from Hazen, on the Southern Pacific line. The completion of the 
Tonopah and Tidewater Railroad line will give a second outlet to the 
camps in southwestern Nye and Esmeralda counties. 

Although there were only 143 deep mines reporting product in the 
State in 1906, they yielded 496,307 tons of ore. The dry or siliceous 
ores amounted to 463,672 tons, an increase of 42,268 tons, and of an 
average value of $32.37 per ton. The 5,184 tons of copper ore aver- 
aged $5.84 per ton in gold and silver, and the 18,940 tons of lead ore 
averaged $13.51 per ton in gold and silver. There were also 8,511 
tons of zinc-lead ore worked. Altogether the increase in tonnage for 
the year is 64,105. The amount of concentrates produced was 1,395 
tons, worth $440,375. In addition there were 67,387 tons of old 
tailings worked, which yielded $170,995. These were nearly all 
from the Comstock. 

Altogether there are 154 producing mines in Nevada, 142 deep and 
12 placers. Two of these latter are hydraulic and the others surface 
placers. Of the deep mines 75 have gold as the predominating metal, 
34 silver, 6 copper, 26 lead, and 2 zinc-lead. There have also been 
received reports from 1,070 nonproducing mines. Of these latter 
Nye County has the most, 271, followed by Esmeralda with 193, 
Lincoln with 171, and the other counties with smaller numbers. All 
of these properties are in process of development, or held by annual 
assessment. 
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The following table shows the total production of gold, silver, and 
associated metals in Nevada for the calendar years 1905 and 1906, 
with the increase for 1906: 


Production of gold, silver, and associated metals in Nevada in 1905 and 1906. 


1905. 1906. Increase. 


Quantity. Value. Quantity. Value. Quantity. | Value. 


| 


Gold......... fine ounces..| 254,927.51 $5,269,819 | 506,520.32 $10, 470, 704 251,592.81 $5, 200, 885 
Silver... lc do....| 6,482, 081 3,015, 177 6,770,611 4,536, 310 288, 530 621, 1:13 
Copper........... pounds.. 413, 235 61,465 | 1,625. 085 313, 816 1,212, 750 248, 351 
Leud................ do....| 3,457, 124 162, 485 3,823,617 217,945 366, 493 55, 460 
IAN pY EEEE do.... 697,757 41,168 | 2,886, 328 176, 066 2, 188, 571 134, 898 
HENARES A AE AA AS PEA ME A Ded, 

A O | 9,453,114 |............ | 15,714,941 |.............- 6,261,727 


The output of metals in quantity and value in each of the different 
counties is given in the following table, which is so plain as to require 
no analysis. It will be seen that Esmeralda County leads in gold 
output, Nye in silver, Lyon in copper, Eureka in lead, and Lincoln 
in zinc: 


Production of gold, silver, copper, lead, and zinc in Nevada in 1906, by counties. 


Gold. Silver. Copper. 
County. — cien cud =e | nes 
Quantity. Value. Quantity. | Value. Quantity. | Value. 
Fine ounces. Fine ounces. | Pounds. 

Churchill and Donglas...... 1,749.77 $36, 171 192,138: $128, 733 cn ls 
¡A A A 8, 497.22 175,653 43,854 | dc ANS se m Eee E 
Esmeralda............-.--- 344,677.61 | 7,125,119 141,975 ' 95, 123 180,000 | $34,740 
Eureka............... bai 2, 462. R2 50,911 77,552 | 51, 960 6, 653 1,2 
Humboldt .................- 774.49 16,010 9:030 | 6, 050 518 100 
MANO A ri ea eed 538. 27 11,127 86,564 | 57,908 3, 404 657 
LlBeolt. «va ewes vba enn 54,561.97 1, 127, 896 13, 590 i 49, 512 * 521,043 100, 560 
I o) pe 2,375.79 49, 112 | 68, 027 45,578 RGS, 993 167, 718 
NO ae 71,824.75 1, 484,749 | 5,739,852 rM SUELE 
O Leoni cs Cees 15, 855. 68 327, 766 277,258 185,70 A AA 
AN BASTOB ae 1, 453. 09 30, 035 8, 958 LN Dus err e 
Whitepine.............. e 1,748. 85 36, 152 51,504 34, 45, 374 8,757 

Total................- 506, 520.31 | 10,470,704 | 6,770,611 | 4, 536, 310 | 1,625,985 | 313,816 
— — —M— — —€—— A PP A es EE 

Lead. | Zinc. 
County. s SS Ss | ee Total value. 
: Quantity. Value. Quantity. Value. 
Pounds. Pounds 

Churchill and Douglass 2. wee A AE A awe sni es $164, 904 
Xo P ODPpP-—pR 61, 710 SI OIN eras sie orl oma ha Code , 
Esmeralda.......................... 676,510 BE A ERE 7,293, 543 
Pre Why. eoe ev v Ehe TRE S euE 1,014, 244 51,812 492 $30 161, 996 
A A eben Des 16, 250 WOO oe Sas oe a A 
A aKO 25 A eo ated ach S 90, 506 5, 158 590 : 74,976 
Eincolnz iuvet Ra Xena 918, 830 52,373 2, 885, 246 176, 000 1,506, 342 
Lyon a a M PU 14,000 TUN A A 2903, 
Neo rue uisque iA A S Mie edd 16, 508 941 | mov uer RHONE 5,331. 391 
DLOTÉV SL ducto De oce OU etes serai eta e ve ARAS ette unde dea odd [acad ty estes ast 513, 529 
Washoe. ose acento acca ER 600, 000 A eel |e ee RN 70, 240) 
W DIED IN@ es josie eee ase rae Re 415,050 Zi. OOO bie Kew a Bh ves exa has 103, 075 


TOU acide best dense 3,823, 617 217,945 | 2,886, 328 176, 066 15, 714, 841 
| 
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The next two tables show the tonnage and value of ore concentrates 
, by counties, and the subdivision of tonnage of ore 
treated or sold, in suitable classification: 


Tonnage and value of ore, concentrates, and old tailings in Nevada in 1906, by counties, 
in short tons. 


and old taili 


Total tons | (+) or de- 


Increase 


Concentrates pro- 
duced. 


| Old tailings treated. 


County. of ore sold | crease (—) ee 
or treated. eor para Quantity. Value. | Quantity.| Value. 
Tons. Tons. 
Churchill and Douglas............. 485 E A EA A ete las wecewen 
A A RES pad a tae 28, 504 + 12, 398 200 | £59,082 5,100 $10,000 
Esmeralda......................... 71,883 + 47,680 473 | 140,187 7,000 ,780 
c ea 12,040 pau Cg ewe pom amer A 
Humboldt................ Vus ed o 1,883 — 4,902 10 1:900. | ocius oculo cies sca se 
LADO oon or EE OE S 708 Ec WB. Ghote PA A cnet mus 
A ioo eos eor erre eae 207,981 , 295 1 190 35, 495 52,930 
¡10 AAA A 14,703 — 2,689 AA sax ineo 6, 21,000 
INGO oie sea a icant esa les 109, 574 +17, 923 38 B00). AA A 
8torey. A A NN 39, 407 — 50,077 372 | 108,443 13, 100 44,285 
NsahOR.. e e nui er E OREL 7,904 + 4,262 200 42.200 MA ieissa 
Whitepine.......................... 1,240 — 1,248 101 20.290 Lose ves DI estas 
Total. cese TEE ERE 496, 307 +64, 105 1,395 | 440,375 67,387 170, 995 


Lead Zinc-lead 

DIO. Zinc ores. oros. Total. 
E PA A E 485 
154 A eres pe ener 28, 504 
BRR oc A 71,883 
12,029 |.......... 11 12,040 
(8 ARE SEDENS 1,883 
BLE PAE RENE 703 
50 1. vesc 8, 500 207, 981 
UN MAA E 14,703 
100 he renl rass rd 109,574 
O A. A e sung ere , 407 
4.500: PMA eae deh 7,904 
FE A 1,240 
18,940 |.......... 8,511 496, 307 
11,186 |.......... 6,745 64, 105 
$13.19 |.......... LO A 


The number of producing mines 
chief product, and the number of 
are given in the following table: 


Num ber of mines, classified by chief product, in Nevada in 1906. 


both deep and placer, classified by 
nonproducing mines, by counties, 


Gold place ines Jeep mines. 
Non- old placer min Deep min 
County produc y. | Dry au. lc Zinc- | Grand 
| TE . dr&u-| wash | Total.|Goid.| 5! P- Lead. Zinc. | lead | Total. total. 
NDS Ne. | Sluice. pe tall (Siegel ores. 

Cimrenili............ EPA AAA, vos 2 2 2 
A A 21 yy EA l l 
NEN, uz dia a»astel TV ee l l 2 3 2 7 ` 
Esmeralda.......... 00$ PIA 1 l 20 2 ] 2 25 H 
| IA HA VE P R 7 l 8 S 
Humboldt........... 71 1 l 2 ) 2 9 10 
OoOO ES 44 l j 4 g g 
E ST T EA PA ^ PESE 3 Ky 1 16 lf 
LMG CAI A 34 ' ] l 5 2 l 8 9 
a OOS ee NRI .... | 1 4 16 13 ] 30 34 

Ormsby............. y RR | TOROS VY EE en T unge Ropes 
A LA Euer ve tee EL... Il aeéns 10 5 15 15 
LEA 52 |.. 6 1 7 7 
Whitepine........... 75 | l 2 3 2 ) 7 10 
A 1,070 | 2 10 12 75 1 6 26 D 142 | 154 

| | 
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As to the source of gold product, with the exception of 2,556 ounces 
from placers, 128 ounces from copper ores, and 3,160 ounces from 
lead ores, it all came from siliceous ores. By far the largest propor- 
tion was derived from the mines at Goldfield, Esmeralda County. 
The following table shows these sources by counties: 


Source of gold product in Nevada in 1906 by kinds of ore, by counties, in fine ounces. 


Deep mines | 
Count Placers Zino- Grand 
y. Siliceous | Copper) Lead lead Total | total. 
ores. Ores. ores. . 
ores. 
Churchill and Doug- 

Hrs cocos etes datu 197. 42 1552.35 A A d sheet 1,552. 35 1,749. 77 
EIRO Lu kcu 24.19 8,472.06 |........ 0.97 |........ 8, 473. 03 8, 497. 22 
Esmeralda........... 87. 09 344, 277. 24 | 48. 38 264.90 |........ 344,590.52 | 344,677. 61 

A A A ee all gs eee 2, 462. 63 0. 19 2, 462. 82 2, 462. 82 
Humboldt........... 241. 88 ON AAA A TOO 532. 61 114 40 
Lander ui 22229 i i pass 382. 36 |........ 155.91 |........ 538. 27 538. 27 
¡A A AS 54.482 63 | 79.34 |............1........ 54, 561. 97 54, 561. 97 
LyOn.- i en 60. 47 2,314 98 |........ 84 |........ 2,315. 32 2,375. 79 
hp OMM 1,855. 52 69.843.94 |........ 125.29 |........ 09,969.23 | 71,824. 75 
Storey ips eo ge rie popa Meus PE A p tT 15, 855. 68 15, 855. 68 
WaüshOo6... AA 1,307.96. 1... ces 145.13 |........ 1, 453. 09 1, 453. 09 
Whitepine........... 89. 49 1,654. 52 |........ | 484 ,........ 1, 659. 36 1,748. 85 

Total.......... 2, 556. 06 500,676.33 | 127.72 3,160. 01 . 19 503,964. 25 | 506, 520. 31 
Increase ............. 2,155. 80 247,000.78 | 76. 40 2, 699. 62 . 19 249, 437.00 | 251,592. 80 


In the matter of silver product and its source by class of ore, the 
placers yielded 1,296 fine ounces, copper ores 41,273 ounces, lead ores 
275,469 ounces, and zinc-lead ores 391 ounces. "This leaves 6,452,182 
ounces as having been derived from siliceous ores. Of the total 
amount of silver, 5,739,852 ounces came from Nye County, mainly 
from the mines at Tonopah. The details, by counties, are given in 
the following table: 


Source of silver product in Nevada in 1906 by kinds of ore, by counties, in fine ounces. 


Deep mines. 
County. Placers. Siliceous | Copper Lead Zinc- total, 
ores. ores. ores. lead Zine. Total. 
ores. 

Churchill and Doug- 
rere A 28 102 110 ic st A A A 192, 110 192, 138 
ElkKO cicero seca 8 39. 19 A A es otto hares 43, 846 43, 854 
Esmeralda.......... 15 34, 222 2,200 | 105,538 |........].......... 141,960 141,975 
A A RS A 77, 161 391 j... 77,552 77, 552 
Humboldt........... 52 TI A L007 lx ——— ester RR 8,978 9, 030 
Lander. nen A 34,522 1. loses 52,042. reet eme dre 86, 504 86, 564 
IA acs eines es 34,826 39073 A O A 73, 899 73, 899 
LYON. ls Iv 27 67,976 J... 24 5. oie A 68, 000 68, 027 
Nes ade isis, 1,151 | 5,728,247 is 10, 454 |........].......... 5,738,701 | 5,739, 852 
BUOICY 22 Sereni iode asa BUR ON A A cert c edic . 277,258 277, 258 
MOBSIHOD A hin peu EE 1:405 oc seks FOU SE OKT Pree eee 8, 958 8, 958 
Whitepine........... 15 34, 440 |.......... 17,049 1... denies 51, 480 51, 504 
Total.......... 1,296 | 6, 452, 182 41,273 | 275, 469 391 |.......... 6, 769,315 | 6,770,611 


Increase (+) or de- 
crease (—)......... +1,198 | +268,594 | +39,584 | —16, 484 | +391 | —4,753 | +287,332 | +288, 530 
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REVIEW BY COUNTIES. 
CHURCHILL AND DOUGLAS COUNTIES. 


These two counties produced altogether $164,904, of which $128,733 
was silver. In Churchill County the principal producing mine was the 
Nevada Hills Mining Company at Fairview, the only 1906 producer 
at this new camp. Only a small tonnage was shipped, but the ore 
was of high grade. Other properties at this camp will be shippers 
in 1907. There were many active properties at Wonder, Hercules, 
and Eastgate, some of which will be shippers in 1907. The Silver 
Queen Mining Company in the I-X-L district was a small producer. 
In Douglas County the output was small, most of the placers having 
been inactive. In the two counties 80 mines reported no output, 
though many were in the development stage. 


ELKO COUNTY. 


The output of this county for the year was $208,553, of which 
$175,653 was gold, $29,382 silver, and $3,518 lead, the increase for 
the year being $46,797. In this county are the districts of Maggie 
Centennial, Vandusen, Spruce Mountain, Tuscarora, Bullion, an 
Aura. The largest producer in the county was the Montana Mining 
Company, owner of the Lucky Girl mine in the Centennial district. 
Other producers are the Nevada-Star Mining Company in the Maggie 
district and the Nelson Mining Company and Protection Minin 
Company in the Vandusen district. e Black Forest Mining an 
Smelting Company, which has a small smelter in the Spruce Moun- 
tain district, did not operate extensively on account of scarcity of 
labor. The old Dexter mine in the Tuscarora district was operated 
in a small way by leasers. Development was active in the Bullion 
and Aura districts, and some of the mines will be producers in 1907. 
In this county nearly all the ore is milled at the mines. 


ESMERALDA COUNTY. 


Esmeralda is by far the most productive county in Nevada, and 
the increase in output for the year is the most marked. The total 
yield of the county in 1906 was $7,293,543, of which $7,125,119 was 
gold, $95,123 silver, $34,740 copper, and $38,561 lead. This is an 
increase for the year of $5,235,102, mainly in gold. The mines out- 
side of Goldfield are all small producers. There were 71,883 tons of 
ore worked in the county, an increase of 47,680 tons over the previ- 
ous year. Of concentrates 473 tons were saved, and there were also 
7,000 tons of old tailings worked. Except for 450 tons of copper ore 
and 888 tons of lead ore, the returns came from dry or siliceous ores. 
The yield from placers was nominal, only one being worked. Of the 
25 deep producing mines, 20 have gold as the principal metal in their 
ore, 2 silver, 1 copper, and 2 lead. Reports were received from 193 
a mines in process of development or held by assessment 
work. 

The most active district in the county and in the State is that of 
Goldfield, which at present is the largest producer of any camp in 
Nevada. 
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The following table will show the yield of the district in the past 
three years with the increase in 1906 over 1905: 


Production of Goldfield district, Esmeralda County, Nev., 1904-1906, in fine ounces. 


Gold. Silver. 
Year. a 
Quantity. Value. Quantity. | Value. š 
PEA APP EE, ESN EN ! 
jn HR 113,293.23 | $2,341,979 19,954 | $11,374 | $2, 353, 353 
A TT RN 91,087. 77 1, 882, 951 8, 589 5,188 1, 888, 139 
1900. e A a a a E 339, 890. 20 7,026, 154 15, 648 10, 484 7,036, 639 


mn pol 
Increase .............. senses 248, 802. 43 | 5,143, 203 | 7,059 | 5,296 | 5, 148, 499 


The producers at Teig e I the mun Fraction 
Mining Company, Florence Gold Mining Company, Go ar Mining 
Compa oldfield C. O. D. Mining ae Goldfield Daisy 

O 


n , 
Mining S vádicato, Goldfield Consolidated Mines Company (Mohawk, 


Jumbo, Combination), Goldfield Great Bend Mini Company, 
Jumbo Extension Mining Company, and Diamondfield Black Butte 
Consolidated Mining Company. By far the largest proportion of the 


output was from the various mines of the Goldfield Consolidated 
Mines Company. During the year 59,628 tons of ore were treated, yield- 
ing $7,036,638, of which $10,484 was silver and the rest gold; 19,461 
tons of ore were worked at gold and silver mills, and 40,167 tons were 
shipped to smelters. Much very high-grade ore was shipped, but 
the average value of the total amount treated was $118 per ton, of 
which’$117.83 was gold and 17 cents silver. The local milling capacity 
of the camp will be much larger in 1907 than it was in the year under 
review. The rescribed limits of this chapter prevent any extended 
review of conditions other than those made apparent by the statistics 
collected and the facts herewith presented. te may be said generally, 
however, that it is apparent that the camp is in a position largely to 
increase its output and will do so for some time to come. 

There was a revival in the old Aurora district, where the Cain Con- 
solidated Gold Mining Company is quite a large producer. The 
Summit group in the same district is also making some output. In 
the Columbus district the Humboldt and Georgina mines s ippen a 
small quantity of ore, in which silver predominated. A sma 
uct was made by the Lida Golden Chariot Mining Company in the 
Lida district. The Douglas Mining Company in the id Range 
district made a good output, as did the Nevada Rockland Mming 
Company in the Wilson district. 

The production of the Silver Peak district was not large, for man 
mines were inactive and the mill of the largest operator, the Mohaw 
Alpine Mining Company, was destroyed by fire early in the year. In 
the Silver Star district near Mina the Blue Light and Moho mines 
were both shippers. The ore of the Blue Light is copper, while the 
chief values of the Moho are in lead. The only other prominent pro- 
ducers in 1906 were the Nevada-Alpine Mining Company in the Lone 
Mountain district, the largest E of both silver and lead in 
the county; and the Southern Klondike mine in the district of the 
same name—a silver mine. No reports of producing properties 
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were received from the Gold Mountain, Palmetto, Buena Vista, or 
Montezuma districts in 1906, but the new mill of the Bonnie Claire 
Mining Company near Thorp has been completed since and is now 
in operation. 

EUREKA COUNTY. 


This county yielded in the period under review $50,911 in gold, 
$51,960 in silver, $1,283 in copper, $57,812 in lead, and $30 in zinc, a 
total of $161,996, which is an increase of $73,603 over the previous 
year. There are only eight mines producing in the county, all but 
one having lead as the principal metal in their ore. Six of these 
mines are in the Eureka district, viz, the Bullwhacker Mining Com- 

any, Cyanide, Diamond Mining Company, U. S. Mining and Smeltin 
mpany (Eureka Consolidated), Jackson Mining Company, an 
Laurel mine. 

The following table shows the output of Eureka district for the 

past two years: 


Production of Eureka district, Eureka County, Nev., in 1905 and 1906. 


Gold. Silver. Copper. 
Year. SS eS SSS AA RE TREO 
Quantity. | Value. | Quantity. | Value. Quantity. | Value, 
Fine ine o Pounds 
ite mc TE RE cos 651.85 | $13,457 36,341 | $21,950 |.....................- 
1906... 0 o3 Sere eee es 2, 396. 01 68,760 | 40,009 6,653 |  $1.283 


Increase (+) or decrease (—).| +1, 744.16 | +36, 073 +32, 419 | +24,119 +6, 658 | +1, 283 


Lead. Zinc. 


Year. AA es | ¡EE A hen T Total 
Quantity. Value. Quantity. Value. value. 
Pounds. Pounds. 
A A ais teu A 416, 308 $19, 566 9, 120 $538 $55, 511 
1908. iine cene cece ie daha eae i actas 992, 929 GO VOT: | o2Be ocak eo Webel 3 ihe ew an ui 153, 479 
Inerease (+) or decrease (—).. +576, 621 +37, 031 —9,120 — 538 497,968 


Outside the Eureka district the only producing mines in Eureka 
County are the Tenabo Mining Company and the Flagstaff in the 
Cortez district. 


HUMBOLDT COUNTY. 


While prospecting and development work were active in this 
county, the production was comparatively small, amounting alto- 
ether to $23,028 as compared with $42,758 in the previous year. 
ere were only 10 productive mines in 1906, while 77 were reported 
as nonproductive. The producing mines in 1906 all showed a small 
output and were confined to the following districts: Vicksburg, Pueblo, 
Humboldt, Kennedy, Star, and Buena Vista. The decline in out- 
mt was caused mainly by the fact that the mill owned by the Pine 
orest Gold Mining Company at Ashdown, Vicksburg district, was 
a for a brief period only. Many mines are being worked in 
e new Rosebud district, 30 miles north of Mill City, but there 
were no shippers in 1906. The Seven Troughs district was also active, 
but operations were confined to development work. 
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LANDER COUNTY. 


There were but 8 producing mines in this county in 1906, 4 of which 
were in the Reese River district, 3 in the Bullion, and 1 in the Camp- 
bell. The total output was $74,976, of which $57,998 was silver, and 
the total increase over the previous year was $53,463. Dozens of 
new properties were located in Reese River district, and, while the 
amount of ore shipped in 1906 was not large, prospects are good for 
an increased output. The values in the ore are mainly silver. Some 
of the producers in this district are the Austin Goldfield Mining Com- 
pany, Austin Hannapah Mining Company, Klondike, and Double H 
mines; the Bullion district had three shippers, the Gold Quartz Mining 
Company, Little Giant, and Gray Eagle. The Lander Mill and Min- 
ing Company was the only shipper in the Campbell district. The 
Beowawe mines were active and will be among other shippers in 1907. 


LINCOLN COUNTY. 


Lincoln County produced in 1906 $1,056,056, being the third in rank 
of production in the State. The comparative output for two years 1s 
lo 1905: Gold, $1,061,215; silver, $38,228; lead, $14,200; cop- 
per, $3,558; zinc, $40,454; total, $1,157,655. 1906: Gold, $1,127,896; 
silver, $49,512; lead, $52,373; copper, $100,560; zinc, $176,000; total, 
$1,506,341. 

The increase for the year is $348,786, and there has been an increase 
in every one of the metals, and notably in lead, copper, and zinc. In’ 
zinc the increase amounts to $135,546; in copper to $97,002; and in 
lead to $38,173. The gold and silver also increased, but not in so 
large a proportion as the other metals. The tonnage of ore treated 
was by far the largest of any county in the State, amounting to 207,981 
tons, an increase of 32,295 tons over the previous year. copper ore 
there were 2,233 tons worked; of lead ore, 50 tons; and of zinc-lead, 
8,500 tons, leaving 197,198 tons as dry or siliceous ores. Of old tail- 
ings, 35,495 tons were treated, yielding $58,930. There are 16 dee 
mine producers in the county, but no placers, and 171 mines reporte 
as nonproductive. 

Product is reported from the districts of Crescent, Ferguson, Eagle 
Valley, Pioche, Yellow Pine, and Searchlight. The largest and most 
important producers in the county, and one of the largest producers of 
gold in the State, is the Bamberger Delamar Mining Company, in the 
Ferguson district. In output of gold two properties exceed it, those 
of the Goldfield Consolidated Mines Company and the Tonopah Min- 
ing Company. It handles, however, very much the largest tonnage of 
any property in the State, and the ore is crushed and cyanided at its 
own plant. Aside from this mine in the Ferguson district, the largest 
producing district in the county is the Searchlight. The following 
table shows the output of this district for the past two years: 


Production of Searchlight district, Lincoln County, Nev., 1905 and 1906. 


Gold. | Silver. Copper. | Lead. | 
ae SS SS SSS SS SS Total 
Year. | 
ped Value. ae | vatue. ae Value. rin Value. | value. 
Fine 028. Fine ozs. ' Pounds. Pounds. 
e 19,329.43 |. $390,575 | 28,528 $17,231 22,808 ¡ $3.558 | 12,064 | $567 | $420,931 
POG A ha ades gene 25,144.60 | 519,785 11,543 | 7,734 11, 182 2,158 9,655 550 530, 227 
Increase (+) or | 4 
decrease (—) .|4+5,815.17 +120, 210 |—16,985 |—9, 497 ¡11,620 —1, 400. —2, 4097] —17 |4-109,296 
| 
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The companies making this production were the Cyrus Noble 
Mining Company, Brockman Mines Company (Duplex mine), Quar- 
tette Mining Company, Southern Nevada Mining and Milling Com- 
pany, and Searchlight Mining and Milling Company. Of the 45,668 
tons of ore worked in 1906, the Quartette company produced 23,346, 
and is therefore the largest producer. Four of these companies have 
10-stamp mills, while the Quartette has a 20-stamp mill and added 20 
stamps in 1907. The shaft on this latter mine is 850 feet deep, while 
the shafts of the others run from 250 to 500 feet in depth. 

The Crescent district was very active in 1906, although there were 
only two producers, the Ajax Bullfrog Mining Company and the Big 
Four Mining Company. in the Eagle Valley district the Irus mine 
and the Newport Nevada Mining Company were producers. The 
new railway (the “Clark” road) has given new life to the old districts 
of Pioche and Yellow Pine. The oak prominent producer in Pioche- 
was the Bristol Consolidated Copper Company, which shipped a large 
tonnage of ore carrying silver, copper, and lead. The principal pro- 
ducer in the Yellow Pine district was the Potosi Zinc-Lead Company, 
which is the largest producer of zinc in the State. Others which made 
an output were the Columbia Mining Company, Nevada Keystone 
Mining Company, Ninety-nine, and Hoosier mines. At Gold Butte, 
El Dorado Canyon, and Fay only development work was done on the 
mines. | 

LYON COUNTY. 


The producing districts in Lyon County are Palmyra, Devils Gate 
and Chinatown, Silver City, Pine Nut, and Mason. Nine mines 
reported product, one of them a placer. Production of gold, silver 
lead, and copper for the past two years was as follows: 1905: Gol 
$39,837; silver, $22,933; copper, $45,914; total, $108,684. 1906: 
Gold, $49,112; silver, $45,578; copper, $167,716; lead, $798; total, 
$263,204. 

This shows an increase of $154,520 for-the year, mainly in copper 
though all the metals increased somewhat. The principal feature o 
the 1906 production was the Si tad ore shipped from Mason district. 
Many properties are under development, but the only prominent 1906 
shipper was the Ludwig Copper Mining Company, from which ores 
were shipped to the smelters of the Mountain E Der Company, in 
California. The production in the Pine Nut, Palmyra, and Silver 
City districts was small. In the Devils Gate and Chinatown district 
the principal producers were the Nevada Reduction Works, Comstock 
Mining and Milling Company, and the Oest Gold and Silver Mining 
Company. 


NYE COUNTY. 


Nye ranks second in output among the bullion-producing counties 
of theState. "The production of gold, silver, and lead for the past two 
years is as follows: 1905: Gold, $1,342,547; silver, $3,292,727; lead, 
$10,497; total, $4,645,771. 1906: Gold, $1,484,749; silver, $3,845,701 ; 
lead, $941; total, $5,331,391. 

This shows the total gain for the year for the county to have been 
$685,020, drawn from 30 deep mines and 4 placers. There were 
109,574 tons of ore sold or treated, or 17,923 tons more than in the 
previous year. With the exception of small amounts of gold and 
silver from lead ores and placer mines the entire values were derived 
from dry or siliceous ores. 
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The producing mining districts in the county are Bellehelen, Bull- 
frog, Waitola s. nion, Round Mountain, Manhattan, Lodi Valley, 
Milletts, Reveille, Silver Bow, and Tonopah. 

The principal district is Tonopah, which comes next in value of out- 
put to Goldfield, Esmeralda County. The producers at Tonopah in 
1906 were as follows: Jim Butler Tonopah Mining Company, Mac- 
Namara Mining Company, Montana Tonopah Mining Company, 
Tonopah North Star Tunnel and Development Company, Tonopah 
Belmont Development Company, Tonopah Extension Mining Com- 
pany, Tonopah Midway Mining Company, Tonopsh Mining rompen 
and West End Consolidated Mining Company. The following tab 
shows the output for the camp for 1904-1906, with the increase in 
each metal in 1906 over 1905. 


Production of Tonopah district, Nye County, Nev., 1904-1906, in fine ounces. 


Gold. Silver. 


Year AAA A Ex Total 

Quantity. Value. Quantity. Value. value. 
A ee eek 18,698. 18 $386, 526 2,119,942 | $1,208,367 | $1,504,883 
js PETERE 58.356.94 | 1,206,345 5,369, 439 | 3,243,141 4, 449, 486 
ji ooo eee ed nee co Seen aug eter 63,113.75 | 1,304,677 5.697.928 | 3,817,612 5, 122, 289 


Increase .............-.---.----- 4,756. 81 98, 332 | 328, 489 574, 471 672, 803 


The amount of ore treated from this camp in 1906 was 106,491 
tons, yielding $1,304,677 in gold and $3,817,612 in silver, or an 
average value per ton of $48.10, of which $35.85 was silver and 
$12.25 gold. All the ore from the camp in 1906 was shipped to 
smelters except that sent by the Tonopah Mining Company to 
Charles Butters & Co. for cyanide treatment. Over two-thirds of 
the silver output of the State came from Tonopah, the main values 
in the ores being in that metal as shown above. The tonnage of the 
camp would have been greater had the companies been able to get 
sufficient cars for all the shipments they desired, but the railroad 
was crowded beyond its car capacity. 

The districts or camps tributary to Tonopah were only small 
producers in 1906, although some of them were quite active. Among 
these were the Bellehelen, which had one shipper, the Cornforth; 
the Millett one shipper, the Manuel Mining Company; the Reveille 
one, the Highland Boy Mining Company, and the Silver Bow two, 
the Silver Bow and Lucky Boy. 

The shipments of ore from the Bullfrog district were compar- 
atively small in 1906, but increased railroad facilities will soon 
stimulate the production. The mines reporting production were 
the Montgomery Shoshone Consolidated Mining (om any, Skookum 
Bullfrog Mining Company, Gibralter Consolidated Mc Syndicate, 
and Tramp Consolidated Mining Company. The Berlin mine, in the 
Union district, had a smaller output than usual. The new district 
at Fairplay had many active mines, but the only 1906 shippers were 
the Griggs Attwood Mining Company, Attwood Mining Company, 
and Pactolus Mines Company. 

The placer production in Round Mountain district was large for a 
new camp. washers were operated and gave good results. 
Water was xised in 1907 to some of these placer properties, so that 
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it is reasonable to expect a large increase in the placer output for 
the next year. While the gold and silver placer output of the State 
was $53,706, of which $4,703 came from can and $9,875 
from sluicing, the larger sum of $39,128 came from dry-washing 
operations in Round Mountain district—an exceptional amount to 
be derived from such a source. Two quartz mines, the Round 
Mountain Antelope Company and the Round Mountain Daisy 
Mining Company, are working in the district; both have small mills. 
The producing mines in Manhattan district were the April Fool 
of the ler Humphrey Mining Company, Jumping Jack Manhattan 
Mining Company, Manhattan Dexter Minin Company, Stray Dog 
Manhattan Mining Company, and Wolf Tone Mining Company. Re- 
duction plants will probably be installed by some of these companies, 
and manr pio rties now idle will be encouraged to production 
when milling facilities are at hand. The metallic output of the 
camp amounted to 677 tons of ore, which yielded 3,873.58 fine 
ounces of gold, valued at $80,074, and 5,697 fine ounces of silver, 
valued at $3,817; a total value of $83,891. 
only other prominent producer in the county was the Lodi 
Mines Company, in Lodi Valley district. 


STOREY COUNTY. 


The production of gold, silver, and copper in this county for the 
past two years is as follows: 1905: Gold, $613,424; silver, $348,959; 
copper, $3,795; total, $966,178. 1906: Gold, $327,766; silver, $185,763; 
total, $513,529. 

This shows a decrease in output for the year of about 50 per cent, 
or $452,649. There are only 15 producing properties in the county; 
all are deep mines, 10 of them having go d as predominating metal 
and 5 silver. The amount of ore sold or treated in the year was 
39,407 tons, and there were 13,100 tons of old tailings treated, most 
of them by cyanide process. The returns are all from the famous 
old Comstock mines, the unwatering of which has progressed steadily 
with the exception of a temporary suspension due to lack of fuel 
and power. ose companies reporting product for the year were 
the Comstock Mining and Milling Company (Morgan and California 
pants) Alpha Mining Company, Overland Mining Company, Silver 

ill Mining Company, Sierra Nevada Mining Company, Andes Min- 
ing company Chollar Mining Company, Hale & Norcross Mining 
Company, Kinkead Mining and Milling Company, Lady Bryan mine 
Ophir Mining Company, Potosi Mining Company, Sutro Tunne 
Company, and Cosmopolitan mine. 


WASHOE COUNTY. 


This county yielded $22,811 in 1905 and $70,240 in 1906, an 
increase for the year of $47,429. The principal feature of 1906 was 
the operation of the Nevada Commonwealth Mining and Milling 
Company in Washoe district. This company has a new 150-ton 
concentrator and was much the largest producer in the county in 
1906. The ore carries gold, silver, and lead, the principal value 
des de lead. The only producer in Peavine Mountain district was 
the Reno Mizpah Company. Development was active in the White 
Horse district, although the output is comparatively small. The 
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Nevada Consolidated Mining and Milling Company has erected a 
new 50-stamp mill, with electric power, and 1s expected to become a 
large producer. The producing mines in this district in 1906 were 
the Emma L. Mining and Milling Company, Olinghouse Nevada 
Mining Company, Nevada Consolidated Mining and Milling Com- 
pany, and Texas Nevada Gold Mining Company. - 


WHITE PINE COUNTY. 


White Pine County shows a falling off of $69,508 from the total 
output of the preceding year. The largest gold producer was the 
Black Horse Mines Development Company, in the Black Horse dis- 
trict. The ore in this district is free milling and the values are 
nearly all gold. Development work is being actively carried on. 
The Hartford Nevada Gold Mining Company, in the Gold Canyon 
district, had a small output. The Vulcan Mining and Smelting Com- 
pany, in the Hunter district, shipped a quantity of ore rich in silver, 
copper, and lead. The principal producing mines in the White 
Pine district, where the ores are mainly silver-lead, were the Julia 
No. 2, Rocco Homestake Nevada Mining Company, Ne Plus Ultra 
mine of the White Pine Lead Company, and the Young Treasure 
mine. The only other producer in the county is the Bay State mine, 
in the Newark district—a silver-lead ore carrying a small percentage 
of copper. 

In the Ely district very extensive development work is being 
carried on by several copper companies, among which are the Nevada 
Consolidated Copper Company, which is erecting a concentrator; the 
Giroux Consolidated Mining Company, the McDonald Ely Copper 
Company, Butte and Ely Copper Company, Ely Consolidated Copper 
Company, Cumberland-Ely Mining Company, and others. ere 
were no shippers in 1906. 


NEW MEXICO. 
By CHESTER NARAMORE. 
PRODUCTION. 


The producing mines of New Mexico reported to the United States 
Geological Survey a total gold output during 1906 of 14,174.80 fine 
ounces, worth $293,019, and a total silver output of 491,127 fine 
ounces, valued at $329,055. Compared with 1905, gold shows a 
decrease of $24,491 and silver an increase in quantity of 121,935 
fine ounces and in value of $106,063. The difference in the price of 
silver augmented the total silver value in 1906. The total value 
of the precious metals increased $81,572. 

Of the 71 properties reporting production in 1906, 52 were deep 
mines and 19 were placers, as against 52 deep mines and 21 placers in 
1905. The tonnage from the lode mines (207,691 short tons) is an 
increase of 62,062 tons, or nearly 43 per cent over that of 1905 and 
almost double that of 1904. 

The average total value per ton of ore handled in 1906 was $15.42, 
as compared with $16.21 m 1905 and $18.19 in 1904. This falling 
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off is due to the increased quantity of copper and zinc ores treated, 
which are low in gold and silver values. The average value per ton 
in gold and silver for the siliceous ores handled in 1906 was $16.69, 
as compared with $11.18 in 1905. 


Production of gold, silver, and associated metals in New Mexico in 1905 and 1906. 


Increase (+) or de- 
1905. 1906. crease (—y 
Metal. 

Quantity. Value. Quantity. Value. Quantity. Value. 
Gold. cesses fine ounces. .| 15, 359. 56 $317,510 | 14,174.80 $293,019 | — 1,184.76 —$24, 491 
Silver. .............-- do....| 369,192 222, 992 491, 127 329.055 | + 121,935 | +106,063 
Copper............ pounds..| 6,126,025 955,660 | 7,028,670 | 1,350,533 | + 902,645 |  4-400,873 
¡Pe URN E EE do....| 1,510,209 70,980 | 2,987, 369 170,280 | +1,477,160 | + 99,300 
Žie create chutes dones 15, 142, 254 893,393 | 17,292,655 | 1,054,852 | — 2,150, 401 +161, 450 


The above table shows that New Mexico gained $743,204 in the 
total value of the production of all five metals as compared with 1905. 
Though this is chiefly due to the greatly increased copper production, 
silver, lead, and zinc totals also greatly increased. 


Production of gold, silver, copper, lead, and zinc in New Mexico in 1906, by counties. 


Silver. 


Produc- Gold. | 
County. ing Tonnago: j nnee a a eed 
mines. Quantity. Value. ¡ Quantity. Value. 
Short tons. | Fine ounces. Fine ounces. 
E A eae. Am 701. 06 $14. 492 93 $62 
Dona Ana.................. 4 IU. 220 eee uei etos maus Dici 34,051 22,814 
0 A A 25 127, 800 4, 828. 25 99, 809 163, 987 109, 871 
LINCOM 2 oe hd O 3 6, 380 796. 40 16, 403 1,946 1, 304 
PUNE Sia eee ee ET eee 8 1,994 19. 98 413 11,265 7,548 
Otero... 28 da 4 268 | 20. 46 423 533 
San Miguel and Santa Fe... 7 220 748. 08 15, 464 68 46 
SIGIIB. uo bee seeker Seed 6 3, 246 873. 07 18, 048 8.102 5, 428 
SODOTTUT cite e Gees 5 51, 554 6, 187. 50 127, 907 271,082 181, 625 
Total la 71 207, 691 14, 174. 80 293, 019 491, 127 329, 055 
Copper. eet ; Zine. Total 
County. cen r eed valu 
Quantity. | Value. | Quantity. | Value. | Quantity. Value. ut 
Pounds. Pounds. Pounds. 
Colfa dp qM PEN. uer MM. ORT UR NOME A DEREN $14,554 
Dona Ana............ 434, 000 $83,762 1,207,193 | $68,810 1............]............ 175, 386 
Grant... 6, 388, 830 | 1,233,044 710, 895 40, 521 144, 656 $8,824 | 1,492.009 
ht OOD so v Senate A Wet nee concu [asta seuss tha A APA ne oa wal ae 17, 767 
A seg exl senec used MO 831,193 47,378 103, 836 6, 334 61,673 
Otero................. 133, 166 25:201. A A A |e uberi 26, 481 
San Miguel and Santa 
Fe rasa 2,119 MON aso oer Al etos en Respeto cea Hon Ln sone 2 15.919 
BIGITHAa l9 5,995 AA A A TEM 24,633 
Socorro............... 64, 560 12, 460 238, O88 13,571 | 17,044, 163 1,039,604 | 1,375, 257 


————Ó———————— |r 


Total........... 7,028,670 | 1,356,533 | 2,987,369 | 170,280 | 17,292,655 | 1,054,852 | 3,203,739 
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Tonnage of ore sold or treated, number of deep mines producing, and tenor of ores tn 
New Merico, in 1905 and 1906, by counties. 


Total tons of ore sold | taa of 

or treated. P. DR 

: producing. 

County. dicc a "e i 
Increase | 
1906. (+) orde- 1905. 1906. 
crease (=): . 
Short tons. | Short tona. 

CONGR A A TM — 13 A eee Gas 
DON uiu Hec" 16,220" + 9,654 ! 5 4 
Grant orate DI He ES Whee anaes E 127, 800 + 46, 640 17 21 
LICOR e se elut 6. 380 + 3,320 | 3 2 
LUlü.. $010 EAM Do AN exu dee dcaubu e ata Me. 1,994 + 648 5 3 
A — wens 208 + 15l | 2 3 
San Miguel and Santa Fe........... 2.20... 222 eee eee ee eee 29 — 15 6 4 
SACE A ge wat as a C 3,245. — 270 3 5 
BOCOIIO. devel ies A ok ee sae ees 51,554; + 2,107 | 8 5 
Rio Arriba, Taos, Valencia... 2.2.0... cece ccc ee fee II e Ma 19 | P PAN 
A AIN NE ER 207,000 | 42,002! 52 52 
Average total value per ton. 2.2.02... cc cece ee eee clone ee eser | esla | $16.21 | $15. 42 


— 


No new gold and silver fields were developed during 1906, but, 
taken as a whole, the condition of the mining interests of New Mex- 
ico is very encouraging for an increased output for 1907. The 
Territory is about to reap the benefit of several years of prepara- 
tion, both by extensive development work at the mines and by the 
erection of reduction works and extension of transportation facil- 
ities. This is particularly applicable to Grant and Otero counties, 
in the southern end of New Mexico, where the largest operations 
are in progress. 

Only 10 counties reported a production for last year, as compared 
with 13 counties in 1905; Rio Arriba, Sandoval, and Valencia 
counties reported only development work. 


Number of mines in New Merico, classed by chief product, in 1906, by counties. 


Gold placer 
Total 
County. | 7 | Gold- | mines 
Cop- m $ Gold- | Gole= | giver. | Silver | , PTO- 
Gold. per. | ZIM! silver. Rs im 1 ducing. 
COIfBX. uana. 996% -28 nuuc er AA. seu O A 9 
Dons AT. cbse eel ces A SA ES TAO A PA 4 
A nec loser uS AR cs 25 
Linco A A A A A A PEO A we toe wie 2 
E AA A CAEN A E Es QE IA PE 8 
OURTO AP PA ^—— AAA A AA A O E PER 4 
Ban Miguel AAA A Genea VS E A PA AO EA 3 
A PA A A dd A E PESE A A e cada 5 
BierTa........... Puce A — Xu o EAS oct A: UN PRA RA 6 
BOCOITO... A A A A ER TI A A sane 5 
Total............ 71 
a One silver and one silver-lead-copper mine. d Dry process. 
b Lead-zine mine. e One silver-lead-zinc mine. 


¢ One gold-silver-lead mine. 
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The total gold figures indicate a decrease of $24,491, due entirely 
to the reduced placer yield, which fell off $72,528, while the gold out- 
put from the deep mines increased $48,037. Sierra and Colfax 
counties are responsible for the decrease in placer gold. 

It is very difficult to predict the gold production of the current year 
since the placer output—the source of 31 per cent of the total gold 

ield in 1905—1s so variable, showing a decrease of 74 per cent in 1906. 
ut it is reasonably assured that, with the increased capacity of the 
reduction plants, the deep mines will show a sibetantial gain, 


Source of gold production in New Mexico, by kinds of ore, in 1906, by counties, in fine 


ounces. 
Deep mines. 
Placer — — ——,—————————— 
County. mines. | Siliceous | Copper 10,4 ore Total. 

ore. ore. i 
Cilia see coh AA NE EA ESA ESTES 701.06 A: A: oe 701. 06 
Grant A E e ee Goats EAE 110.78 | 4,363.47 | 346.94 7 06 4, R28. 25 
A eo tee He ed o ene T ME 796. 40 i.......L.. ieee toe 794. 40 
A AS AA RNA EA O 19. 98 19. 98 
A ONE Se A E 11.03 IEA 20. 46 
San Miguel and Santa Fe.................... 402. 54 345. 54 |.......... loda bd - 748.08 
ar REMEDIA CNN IM E DOMUM | 73.00 | — 793.06 O oce 873.07 
SOCOITO use pel A Aa DAE I ' 6,187.80 |..........].......... 6,187. 50 
Total, A ^ 1,296.81 ' 12,485.97 | 364.98 27.04 | 14,174. 80 
Total, 1908.22 wees vice taa | 4,805.34 ^ 10,371.92 4443 | 137.87 | 15,359.56 
Increase (+) or decrease (—)................. —3,508.53 +2,114.05 | +320. 55 | —110.83 | —1, 184.76 

| ] 


The silver total shows a substantial increase of 121,935 fine ounces, 
due largely to the increased tonnage of copper ore, carrying silver, 
in Grant County. The Mogollon district also reported a gain over 
the previous year. 

In 7 producing mines silver values predominate, the silver produc- 
tion of these mines being 310,752 fine ounces, or over 63 per cent of 
the total output for 1906. : 


Source of silver production in New Mexico, by kinds of ore, in 1906, by counties, in fine 


ounces. 
Deep mines. 
Placer |e 
County mines. | Siliccous | Copper Lead Lead- Total. 

| ore. ore. ore. zinc ore. 
| m MÀ M—— VÀ — HM —————— —— á 
Colfa oro He eEredusiisue Bd. aveces eee cee AS eeu aste 93 
Dons AT A A deus EN A PRA 34,051 1.......... 34,051 
TAG A A vielen scans eee cee OE 51 27,270 117,030 19,636 |.......... 163, 087 
DANG OMe ioe ace See A. odes 1 940 AA A AA 1,946 
A O A rq PE E 11,195 70 11,265 
A eue e casu E ates AE DA A sell Vasa ote ges 533 
San Miguel and Santa Fe.................. 9 50 A ACIER 68 
Lig: MT E A A 42 1,084 UTD AA slate Ske 8,102 
BOCOIIO. 4.2. O teg RE Ses 208,004. Foose eda was Am Ex 2,515 271,082 
Total, 1906..............seuuuseeees- 195 | 304,917 | 118,548 | 64,392 2,585 | — 491,127 
Total, 1905............ Loos 662 | 295,484 | 19,962 | 53,084 |.......... | 369. 192 
Increase (+) or decrease (—).............. —467 | +9,433 | +98,586 | +11, 798 | +2, 585 | 4-121, 935 
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Grant, Dona Ana, and Otero counties show noticeable gains in the 
production of copper, while Socorro and Sierra counties show a 
decrease. The counties rank in production in the above order, Grant 
County leading with a total of 6,388,830 pounds, or 91 per cent of the 
output of New Mexico. The above counties are grouped in the 
extreme southwestern corner of the Territory. 

The increased output, coupled with the advance in the market 
prios of copper, has made copper the most valuable product of the 

ve metals in New Mexico. During 1906 its total value was nearly 
equal to the combined values of gold, silver, lead, and zinc. 

The lead production of New Mexico for 1906 amounted to 2,987,369 
pounds—almost double the output of 1905 and nearly equal to the 
production of 1904. There were large increases in Dona Ana, Grant, 
and Luna counties, but substantial decreases in Socorro and Lincoln 
counties. Dona Ana County nearly quadrupled its output of the 
previous Mia and again took the Sad as New Mexico’s foremost 
ead producer. The lead values constituted only about one-eight- 
eenth of the total value of the five metals in 1906. 

The production of zinc continues to gain. The output for 1906 
amounted to 17,292,655 pounds, surpassing the figures of the previ- 
ous year by 2,150,401 pounds. This increase was due entirely to the 
mines of the Magdalena district, in Socorro County, which produced 
17,044,163 pounds—over 98) per cent of New Mexico's entire output 
in 1906 and a gain of 2,414,112 pounds over this district’s total for 
1905. There was a large falling off of zinc production in Dona Ana, 
Grant, and Luna counties. 

Zinc ore corresponding to 5,181,983 pounds of the metal are 
known to have been used in the manufacture of paint, so that the 
metallic zinc product would not exceed 12,110,672 pounds. The 
smelters in operation were the El Paso plant of the American Smelt- 
ing and Refining Company and the Deming plant of the Luna Lead 
Company. Both are lead smelters, and the latter was only in opera- 
tion during part of the year. The Comanche Mining and Smelting 
Company has a 400-ton copper plant in operation at Silver City. 
The lead smelters of Los Cerillos and Socorro, the copper plants at 
Frazer Mountain, in Taos County, and at San Pedro, in Santa Fe 
County, remained closed. 

The principal active concentrating plants were the Santa Rita 
Mining Company’s 100-ton mill in the Central district, the Burro 
Mountain Copper Company’s 250-ton plant at ces and the 400- 
ton plant of the Comanche Mining nd Smelting Company at Silver 
City, all in Grant County; the 100-ton mill belonging to the Mogollon 
Gold and Copper Mining Company in the Cooney district, in Socorro 
e and the 50-ton plant of the Modoc Company in Dona Ana 

ounty. i 

The larger active gold and silver milling plants included the 100-ton 
mill of the Ernestine Company, in the Cooney district; the South 
Homestake Company’s 20-stamp mill and the Eagle Mining and 
Improvement Company’s plant, equipped with six 5-foot Huntington 
imille, both in Lincoln County, and the 20-stamp mill of the Empire 
Gold Mining Company, in Sierra County. 
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Subdivision of tonnage of ore sold or treated in New Mexico, in 1906, short tons. 


County. Su Os Copper ore. Lead ore. | Zinc ore. | Total. 
i 

Dona Ana AA In spese trt es Vu LU | 3, 200 ¡A 16,220 
Grantee ca ado we 1,903 a 122,752 2,978 167 127, 800 
TANG ONG 6. oscuro uev coun rabo os 5 cic rena A A 6. 380 
DI Nase to ns X DF p EORUM m ated Me cl 1,793 201: . 1,994 
Otero uso A A aa Otte D oes oes A E eda dee ade 268 
San Miguel and Santa Fe.................. : 128 LOL eee ne COLOUR 229 
lar WARNER MNT rp 3.237 S AMNEM mom 3,246 
SOCOTTO Lu is 16,076 ass b 1,210 | c 34, 268 51,554 
— La 
Total A da 27,724 126, 330 ' 19,001 34, 636 207, 691 
Increase (+) or decrease (—) ............... —7, 407 | +55 884 | +9,278 | - 4- 4.310 | + 62, 065 


— M! — ———————— | A 5 LÁAA— ——————— 
TZ _ A > _  -- --- ----- L——————IL————— 


A A coca dss $16. 69 


a Includes 1,087 tons of copper-1cad ore. 
b Lead-zinc ore. 
c Gold and silver values in larger mines not recovered. 


NoTE.— The subdivision in this table is to some extent arbitrary, as doubts may exist concerning the 
classification of some ores. In round numbers, the copper ores averaged 2.7 percent (dry copper assay); 
the lead ores 7.5 per cent (dry assay); and the crude zinc ores 32 per cent. 


REVIEW BY COUNTIES. 


Mining activity in Bernalillo and Chavez counties was confined to 
development work. 


COLFAX COUNTY. 


In 1906, nine placer mines contributed the entire output for Colfax 
County, which amounted to 701.06 fine ounces of gold, worth $14,492, 
and 93 fine ounces of silver, valued at $62. This represents a decrease 
of nearly 55 per cent in the gold output as compared with 1905, and 
& falling off of 84 per cent when compared with 1904. In the Moreno 
district, near Elizabethtown, the deep mines report a small amount 
of development work for last year. The Oro Dredging Company’s 
dredge, below Elizabethtown, remained idle throughout the year. 


DONA ANA COUNTY. 


Metallic production of Dona Ana County in 1905 and 1906. 


| Gold. Silver. | Copper. 
Year. PERA Re na E 
| Quantity. | Value. j Quantity. | Value. | Quantity. | Value. 
Fine ozs. | Fine ozs. | Pounds. 
| | 5 eC A eRe ges 324. 60 $6,710 21,776 |. $13,153 96,058 $14,985 
E AS DON Ie T 34.051 22,814 434,000 | 83, 762 
i 
Lead. | Zinc. 
Year. wee uere —-—| Total. 
Quantity. Value. Quantity. | Value. 
Pounds. Pounds. 
1905. cotes ipee ea ee ness 327,707 $15, 402 30, 000 $1,770 $52.020 
1900 eee a ee eee ak 1,207,193 68,810 |.......Luuuuu. pee | 175,386 


With but 4 mines producing, as compared with 5 in the previous 
year, Dona Ana County increased the total value of its metallic 
products to $175,386, which is over three times as much as in 1905. 
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No gold or zinc was reported for 1906, but the silver values gained 
over 73 per cent. The copper increased from 96,058 pounds to 
434,000 pounds, and the lead from 327,707 to 1,207,193 pounds. 
The entire output was derived from the Organ district, about 15 
miles northeast of Las Cruces. The copper ore is mainly oxidized, 
and occurs in contact of a metamorphosed limestone near intrusive 
ranite. The lead ores are found in the less altered limestone a short 
duod from the contact.^ 
The famous Stephenson-Bennett mine made a considerable gain 
in its shipments of 1906. Likewise, the Torpedo mine began to make 
heavier shipments during the latter months of the year. The Modoc 
mine also greatly increased its production. This Properly is equipped 
with a 50-ton concentrator using jaw-crushers, rolls, Wilfley tables, 
and vanners. The Schermerhorn Mining Company made some trial 
shipments, and in addition stored considerable ore at the mine. Both 
the Dona Ana Mining Company and the Victoria Mining and Smelting 
Company report development ‘work, with prospects of shipping in 
1907. 
GRANT COUNTY. 


Metallic production of Grant County in 1905 and 1906. 


| Gold. Silver. | Copper. 
Year. — A 
Quantity. | Value. | Quantity | Value. | Quantity. Value. 
y Fine ozs. | Fine ozs. ounds. 
1905. peice cet ens Gere E DE re ese eset 2.225. 60 , $46,007 86,629 | $52,324 | 5,291,222 | $825, 431 
A O 4.828,25 | 99, 809 | 163,987 | 109,871 | 6,388,830 | 1, 233,044 
Lead. | Zinc. 
Year. A Se a ar A ee re Total. 
Quantity. Value. Quantity. | Value. 
Pounds. Pounds. | ; 
1900 esla 321,035 $15.089 257,203 | $15,175 $954, 026 
1906 "Los ais ope erasmo sea s 710, 895 | 40,521 | 144, 656 | 8, 824 | 1, 492, 069 


-—— ———————— ————M—M———— ———— —— 


Grant County, the source of almost 47 per cent of the total value 
of New Mexico's mineral output in 1906, more than doubled its gold 
production and almost doubled its silver output. This county ranks 
second in production of precious metals, with a total of $99,809 in 
gold and 163,987 fine ounces of silver. The placer output was con- 
siderably smaller than in previous years. 

The chief product was copper, which amounted to 0,388,830 
pounds, valued at $1,233,044. This represents nearly 91 per cent of 
the copper total, and a gain of 97,608 pounds over 1905. ad, with 
& Al of 710,895 pounds, more than doubled the product of 1905, 
but in turn the zinc output dropped off nearly one-half, and amounted 
to only 144,656 pounds. 

Besides the 25 mines reporting a production, including the placers, 
14 other mines report active development work and surface improve- 
ments. The Burro Mountain Mining Company, the Santa Rita 
Mining Company, and the Comanche Mining and Smelting Company 
are the three principal factors in making Grant County the premier 


a Lindgren, W., and Graton, L.C., A reconnaissance of the mineral deposits of New Mexico, Bull U.S. 
Geol. Survey No, 285, 1906, pp. 74-86. : 
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mining center of the Territory. To these three concerns is due the 
major portion of the production of the county, as well as the notable 
increase in tonnage, from 81,160 tons in 1905 to 127,800 tons in 1906. 
The Comanche Company, at Silver City, has contributed largely to 
the improved conditions. Its new plant, including a smelter and a 
400-ton concentrating mill and narrow-gage railroad to the Pinos 
Altos and Burro Mountain districts, treats ores from its own mines 
at Pinos Altos and Chloride Flat, as well as custom ores from the 
Central district. The Burro Mountain Copper Company made a 
very large increase in its output for 1906. The ores of this section 
occur as chalcocite disseminated in porphyry. 

Central district.—ln the Central district a much greater tonnage 
was shipped from the famous Santa Rita mines. Some oxidized ore 
is still mined in this section, along with increasing quantities of chal- 
cocite ores. The Copper Queen Consolidated Mining Company, the 
Hermosa Copper Company, and a number of other mines produced 
in this district in 1906. 

Apache district.—Oxidized copper ores, carrying small values in 
gok o silver, were shipped from the Apache district, southeast of 
achita. 

Eureka district.—Silver ores, carrying values in lead and copper, 
were shipped from the Eureka district, southwest of Hachita. 

Increased shipments were made from each of the following districts: 

Chloride Flat.—The Grand Central mine shipped crude silver-lead 
ores from the Chloride district, 2 miles west of Silver City, in 1905 and 
1906. 

Kimball district.—As in 1905, the sole producer from the Kimball 
district, near Steins, was the National Gold and Silver Mining Com- 
pany’s Beck mine, which is opened by a 300-foot vertical shaft and 
equipped with a 50-ton concentrator. 

Pyramid district.—The Nellie Bly mine, in the Pyramid district, 
near Lordsburg, was acquired by the North American Copper Com- 
pany, which extended the development work and ¡persas the ship- 
ments of high-grade copper ores carrying silver. 

Red Mill district.—In this district, in the southwestern corner of the 
county, high-grade oxidized lead-silver ores were produced from the 
Red Hill mine, which is opened by a 115-foot vertical shaft and a 275- 
foot tunnel. 

San Simon district.—The Oblateese and Carbonate Hill mines, situ- 
ated 44 miles south of Steins, produced lead-silver-gold and copper- 
silver-gold ores. Developments on the former mine include a 70-foot 
shaft and on the latter a 130-foot tunnel. Reduced shipments of 
high-grade oxidized silver-lead ores were made from the Granite Gap 
mine, while a new shaft was being sunk. 

Virginia district.—From dean A in the Virginia district, 
copper ores, bearing some silver and gold values, were shipped from 
the Eighty-Five group, which are developed by a 250-foot shaft and 
2,000 feet of drifts. Development work was reported from the Lords- 
burg mines, a group including about 65 claims. 

In view of the increased transportation and reduction facilities, 
Grant County’s tonnage of low-grade concentrating copper ore 
(especially of the Burro Mountain district) will probably show another 
very material gain during 1907. 
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With but half the number of mines operating, Lincoln County made 
a greatly increased production of gold and silver in 1906—more than 
doubling the figures of 1905; but the small copper and lead output 
dropped off entirely. The placer production was also greatly reduced. 

onito district.—In the Bonito district, in the southwest corner of 
the county, the Eagle Mining and Improvement Company operated 
the Hopeful m by open-cut work, for about three months only, 
reducing the ore in six 5-foot Huntington mills. A cyanide plant is 
being erected on this property. In the same vicinity the properties 
of A. L. Krouse, at Altos ; the Iowa and New Mexico Mining and 
Milling Company and the Mescalero Mining and Milling Company 
both at Parsons; and the Nogal Peak Gold Mining and Milling 
Company, at Nogal, all report development work. The ore of the first 
two mines carries gold, silver, and lead, while the Mescalero ore is free 
milling. A few other properties in this section are semi-active. 

White Oaks district.—In this district the Wild Cat Mining Company, 
operating the North Homestake mine, was the chief producer. The 
ore was run through the 20-stamp mill on the South Homestake mine. 
-Development work continued in the Old Abe mine, at Whiteoaks. 
The Boston Boy and one or two other properties were active. In the 
White Oaks district well-defined veins and irregular sheeted zones 
are found, carrying rich auriferous ite with some quartz. The 
Chicago and Sante Fe Smelting and Mining Company, in the Jicarilla 
district, and the Rising Sun property, in the Rociada district, also 
extended their development work during the year. Several of the 
larger placers were idle on account of lack of water. 


LUNA COUNTY. 


In Luna County the year was marked by increased productions of all 
metals except zinc, which fell off about one-third, while the total value 
of the metallic product showed a gain of more than one-third over 
1905. The number of mines increased from 5 to 8 and the tonnage 
from 1,346 to 1,994 short tons. 

Cooks Peak district.—This district, situated north of Deming, with 
5 shipping mines, increased its production of both silver and lead. 

Tres Hermanas district.—There was a falling off in the Tres Her- 
manas district, 30 miles south of Deming. Oxidized zinc ores of con- 
tact-metamorphic origin are found in large quantities in this section. 

Victoria district—Shipments of lead-silver ore were resumed from 
the old Rambler mine at Gage, in the Victoria district. The Jessie 
group reported development work. 

F aa district.—Some small shipments were made from 12 miles 
southeast of Deming, in the Florida district, while development work 
was carried on at other properties, the ore being stacked on the dumps. 
aie active mines include the Soledad, the Georgia, and the Sunny 
Slope. 

MORA COUNTY. 


No production was reported from Mora County, but considerable 
work was carried on at Lucero by the Republic Mines Company, which 
expects to produce during 1907. 


a Lindgren, W., and Graton, L. C., op. cit. 
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OTERO COUNTY. 


The gain in value of the matallic product of Otero County was due 
mainly to increased activity in the Tularosa district. The Tularosa 
Mining Company has worked the Virginia mine by open cut and oper- 
ated a concentrating plant. A considerable quantity of copper ore, 
low in silver, was ship 

The Silver Hill district, in the vicinity of Brice, was the center of 
much development work. The Southwestern Smelting and Refining 
Company was building a concentrator and smelter, connecting the new 
ane with near-by properties by mine-gauge trams. The Electric 

{ining and Milling Company, while doing experimental work, produced 
a small amount of placer gold by dry process. The Calaveras Mining 
Association, at Brice, and the Lincoln Consohdated Copper Company, 
at Oro Grande, each made small shipments in 1906. Several other 
mines in this district were active last year. 


RIO ARRIBA AND SANDOVAL COUNTIES. 


Mining activity in Rio Arriba and Sandoval counties was limited to 
development and assessment work. In the latter county the Jura- 
trias Copper Company, in the Nacimiento district, was developing its 
mine and erecting & new 50-ton furnace. 


BAN MIGUEL COUNTY. 


During 1906 mining in San Miguel County was limited to the 
Tecolote district, about 20 miles south of Las Vegas, and to the upper 
Pecos section. In the former district the Blake Mining, Milling, and 
Leaching Company remodeled its 100-ton leaching plant and re- 
sumed operations in December. In the latter the Pecos Copper Com- 
pany exploited and developed the Hamilton mine, at Cowles. 


SANTA FE COUNTY. 


The entire production of Santa Fe County in 1906 was won from 
the New Placers district. At the Gold Coin mine, at Golden, some 
high-grade ore was extracted from the open cut and treated in a 
small custom Huntington mill. Likewise ore from the San Miguel and 
Old Timer properties, at the same place, was run as a test through a 
small 14-ton mill. The Santa Fe Gold and Copper Mining Company’s 
plant at San Pedro remained closed during the year, but resumed in 
1907. Some development is reported from other mines in the dis- 
trict. The Gold Bulhon Mining Company completed a traction dredge, 
which was ready to begin digging early in 1907, and the Racine Min- 
ng Company ai piper mene’ with a patented machine termed a 
““dry-land dredge." The Beta mine, in the Cerrillos district, reports 
development work. 

SIERRA COUNTY. 


The production in Sierra County shows a decided falling off, espe- 
cially in gold and copper. The decrease in the former was $80,994, 
or about 82 per cent, and in the copper, 40,666 pounds, or over 87 
per cent. 

Black Range district—Some gold-silver-copper ore was shipped 
both trom the Ivanhoe and the Great Republic mines at Fairview, 
in the Black Range district, but most of the work was confined to 
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development and the ore was stored on the dumps. A serious caving 
2 the latter property ruined an 1,100-foot shaft and delayed pro- 
uction. 

Bromide district.—This district, after a year's idleness, again made 
a production, two properties being worked in a small way. The 
silver mines of Lake Valley remain practically idle. 

Las Animas district.—The Las Animas district, about Hillsboro, 
reports a greatly reduced output, but was the center of much activ- 
ity in surface and mine development. The Empire Gold Minin 
and Milling Company ran their 20-stamp plate amalgamation mi 
only about one-half the vear and used the remainder of the year to 
remodel it. 

Pittsburg district.—Much less gold was won from the placer oper- 
ations in the Pittsburg district than in 1905. Considerable work 
was done on the copper properties of the Victoria Chief Copper Mining 
and Smelting Company in opening up the mines and blocking out 
ore reserves preparatory to active mining in 1907. The ore is a 
sulphide carrying values in silver, zinc, lead, and copper. At the 
Nana mine some silver-lead-gold ore was sacked, but was not shipped 
during the year. 

Cuchillo egro district.—At the Black Knife group, in the Cuchillo 
Negro district, in the northern part of the county, development 
work resulted in placing some ore on the dump. 


SOCORRO COUNTY. 
Metallic production in Socorro County in 1905 and 1906. 


| Gold. Silver. Copper. 
Year. ——— SSS L] U 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Fine oz. Fine ozs. Pounds. 
A A A IE 5,680. 91 | $117, 435 245,753 | $148, 435 615, 175 $95, 967 
E A meta UC ald 6,187.50 | 127,907 271,082 | 181,625 64, 560 12, 460 
Lead. | Zino. 
Year. —————————— ————————— Total. 
Quantity. Value. Quantity. Value. 
Pounds. Pounds. 
1905 2 ove uoi vie aos doa rr cea C dre Macs 390, 000 $18, 330 14, 630, 051 $863, 173 $1, 243, 340 


1906. ..... Bn MEO Hir p 235, 088 13,571 | 17,044,163 | 1,039,694 1,375,257 


Socorro County, with fewer mines in operation than in 1905, 
increased its tonnage and output of gold, silver, and zinc, as well as 
the total value of its metallic production, but showed large decreases 
in the output of copper and bad This county is second to Grant 
County in the value of the total output, but holds first rank in gold, 
silver, and zinc production. 

Cooney (or Mogollon) district.—ln the Cooney (or Mogollen) 
district, in the southwest corner of the county, the Ernestina ining 
Company was the largest operator last year. Its mine, the Last 
Chance, is developed by 770 feet of shafts and raises, 5,400 feet of 
levels, and 420 feet of cross cutting, and the surface equipment 
includes a 20-stamp mill and two Elspass mills, making a combined 
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capacity of 100 tons per day. The latter mills were installed in 
December, 1905. Concentration is followed by cyanide treatment. 
The Enterprise Mining Company was engaged in developing its mine, 
which is equipped with a 3-stamp mill. The famous Cooney mine 
of the Mogollon Gold and Copper Mining Company is developed b 
a 625-foot vertical shaft, a 900-foot tunnel, and 4,000 feet of leve 
and has a 100-ton concentrating plant. A number of smaller mines 
confined their work to developing and stored what ore was extracted 
during the year. 

Magdalena district.—The Magdalena district, the source of more than 
984 per cent of New Mexico’s total zinc output, increased its produc- 
tion by shipping 35,478 tons of ore in 1906, as against 30,411 tons in 
1905. There were approximately 23,000 tons of zinc carbonate ore, 
11,700 tons of zinc-lead Gio: ore, 500 tons of lead carbonate ore, 
and 300 tons of copper and siliceous ores combined. Previously the 
bulk of the ores shipped were from shallow workings, and were oxi- 
dized, consisting of zinc, lead, and copper carbonates; but with greater 
depth an increasing percentage of sulphide ores, which occur as zinc 
blende, galena, pyrite, and chalcopyrite, are being mined. The Kelly 
mine, owned by the Tri-Bullion Smelting and Development Company, 
made a very large increase over its shipments of 1905. This property 
is opened by two shafts, respectively 265 and 346 feet deep. 

The Graphic mine, owned by the Ozark ‘Smelting and Mining Com- 
pany (formerly the Graphic Lead and Zinc compen made a ¡dond 
diminished output. The Juanita mine, owned b . L. R. Babcock, 
shipped a larger amount of ore than in 1905. The workings on this 
claim include a 300-foot inclined shaft and a 500-foot tunnel. The 
shipments in 1906 included a small amount of high-grade quartzose 
silver ore. These properties have no reduction plants at the mines, 
since the ores are of high grade, averaging from 25 to 35 per cent zinc, 
and are shipped crude. 

Other active mines in this district include the Mistletoe mine (for- 
merly the Enterprise), which is being developed by the owners, the Ark 
Mining and Smelting Company; the Cavern mine, which has blocked 
out much ore, carrying lead, copper, and small values in gold, and 
which is equipped with a 50-ton concentrator; and the Wheel of For- 
tune mine, which was being developed during 1906. 


Production of base metals in Magdalena district, Socorro County, in 1905 and 1906. 


Copper. | Lead. Zinc. — 
M — y O |JÀ————————————,| Total 


MERE = | value; 
Quantity. | Value. ' Quantity. | Value. | Quantity. | Value. i 


Pounds. 


Pounds. Pounds. 
| Lb sa E s 320,000 | $49.920 390,000 | $18,330 | 14,630,051 $863,173 | $931, 423 


AAA E eaks | 64, 500 cca uad 13,571 | 17,044,163 | 1,039, 694 | 1,065, 725 


"There was also some activity in the Rosedale district, 30 miles north 
of west of San Marcial, and at Estey, in the southeastern corner of 
Socorro County, but no shipments were made. The principal prod- 
uct of the former district is gold and of the latter copper. 


312 MINERAL RESOURCES. 
TAOS COUNTY. 


No production was made in this county in 1906, but some develop- 
ment work 1s noted. A small quantity of low-grade copper, gold, and 
silver ores were mined during the year and stored on the dumps in the 
Rio Hondo and Red River districts, but at present the long haul to the 
railroad prevents these properties from being worked at a profit. The 
Tusas Peak Gold and Copper Mining Company, at Tres Piedras, reports 
900 feet of crosscuts on 5 levels, and expects to start its 200-ton leach- 
ing plant during 1907. 


OREGON. 
By CHARLES G. YALE. 
PRODUCTION. 


The returns from producers show Oregon to have fallen off $91,844 
in its total yield of 1906 as compared with the previous year. The 
decrease in gold is $38,335, in silver $1,582, in copper $51,852, and in 
lead $75. Consideration of platinum is omitted, it being the subject 
of a special report. The total metalliferous yield for the year was 
$1,500,312, this result being obtained from 279 productive mines, of 
which 74 were deep mines and 205 placers. Of these latter, 130 were 
hydraulie, 3 drift, and 72 sarface sluicing ones. There were 598 mines 
reported which showed no yield for the year. 

The decrease in gold and silver output is entirely from the quartz 
mines, and is occasioned mainly by several of the most prominent 
mines in both eastern and western Oregon having been operated to 
only a limited extent during the year. The total tonnage of ore from 
deep mines treated was 138,274 tons, a decrease of 11,994 tons from 
the previous year. Of siliceous ores treated there were 136,332 tons, 
a decrease of 6,342 tons from 1905. The average value of these latter 
in gold and silver was $7.67 per ton. The 1,942 tons of copper ore 
treated averaged $4.75 per ton in gold and silver. 

A good water season caused an increase in output of placer gold of 
$109,941 over the year 1905. The most productive county was Jack- 
son, with an output of $130,094 for the year, though this was closely 
followed by Josephine County with a production of $129,161. None 
of the other counties made a yield of as much as $100,000 from this 
source. 

All the eastern Oregon mining camps show a decrease in output as 
compared with 1905. Jackson County, in southern Oregon, shows 
the largest increase in output. No new camps of prominence were 
developed during the year, nor were any new railroads built which 
affected the mining conditions. 

The decreased output of copper was due to the difficulty in obtain- 
ing coke for the smelter of the Fakilma Smelting Company at Waldo. 
The coke is hauled by wagon from Grants Pass. 

Several new copper properties are being developed, but there were 
no new shippers in 1906. No production of lead was reported for the 
year. 

The following table gives in a condensed form a statement of the 
comparative output of mines in Oregon for the years 1905 and 1906, 
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with amount of increase or decrease in quantity and value of each 
metal: 


Production of gold, silver, and associated metals in Oregon in 1905 and 1906. 


1905. 1906. Decrease. 

Metal. A Iles 

Quantity. Value. | Quantity. | Value. Quantity. Value. 
Gold............ fine ounces..| 67,978.23 | $1,405,235 | 66,123. 70 | $1, 366, 900 1, 854. 44 $38, 335 
AS A do.... 90, 636 54,744 79,346 | 53, 162 11. 280 1,532 
Copper.............. pounds 846, 815 132, 102 415, 803 80, 250 431,012 51,852 
2: Vo MESI EN A ed ed E o 1,610 AAA | ete eae aoa 1,610 75 
1,900,312 |... iE RR 91, 844 


The following table gives the output in quantity and value of the 
respective counties of the State in 1906: 


Production of gold, silver, copper, and lead in Oregon in 1906, by counties. 


Gold. | Silver. POPPE a Total 
County. on A a ee NIME le 
Quantity. Value. Quantity. | Value. | Quantity. | Value. | 
Fine ounces. Fine ounces. Pounds. 

Büket.. o ovn 33, 652. 22 $695, 653 53.708 | $35,084 185 $36 | $731,673 
Coos and Crook...... 184. 31 3.810 51 A D EEE EE EEN 3,844 
CUITY 1 ee ante v 362. 76 7.499 71 tt Op E BRE: DENISE 7,547 
Douglas............. 2, 12s. 60 44, 002 1,7 ¡NA PA 45, 167 
Grant sarro 2, 005. 08 55, 092 3, 719 2, 492 42, 886 8,271 65, 861 
Harney.............. 5. 32 HO» 2: matin O mde ikea esaet 110 
Jackson.............. 8, 637. 89 178, 561 3,169 2-199 |. aecclesiae zen 180, 684 
Josephine and Lane.. 17,525. 73 362, 289 16, 688 11,181 372,732 71,937 445, 407 
Malheur............. 687. 26 14. 207 121 SI d osi osc eL 14, 258 
Union and Wheeler.. 234. 47 4, 847 75 7 Y PRESE RHEIN 4, 898 
Wallowa............. 40. 15 , 830 5 d- A On 833 
Total.......... 66,123.79 | 1,366, 900 79,346 53, 162 415, 803 80, 250 , 1,500, 312 


The following tables relate to the tonnage of ores sold or treated, 
concentrates produced, tailings treated, and to the character of the 
ores. In the first it will be noted that the largest proportion of the 
sulphurets are derived from Baker County, duel County bei 
next in order. All the concentrates in Lane County are being hel 
back on account of high cost of wagon freight from the mines to the 


railroad. 


Tonnage and value of ore, concentrates, and old tailings in Oregon in 1906, by counties, 
in short tons 


Increase (+) Concentrates pro-| Old tailings 
duced. 


Total tons | or decrease treated. 
County. of ore sold | (—) com- | 

ortreated. panda Tons. | Value. ric ' Value. 
Baker...... TTE 58.889 —16,164 | 2,556 | $301.342 |........ ERN 
Coos and Crook.......................s. 150 de- EDO eee hie Nace dd ict e s csp asks 
A A eoi uil 305 S NEG B ERRORI ROMS Gas ace Ste ee 
DOUEISS. oro eek eio eU edu 2.342 + 2.135 121 19,148 1... sok os ok 
e A iae 2.346 —10.316 125 , 12. 407 200 $3, 407 
DRC SON ar danita aa Feier 9.644 + 3.725 852 O eee eee ere 
Josephine and Lane...................... 63, 848 + 10,641 63 5,710 500 5,050 
Mathers es correre raain recien 750 2 AA AA PERE | — 
Union and WheeJer......................]............ — 16:1. 2: auc: en AAA IE 


Total. sa bla 138, 274 —11,994 | 3,717 350,158 700 | 8, 457 


814 MINERAL RESOURCES. 


Subdivision of tonnage of ore sold or treated in Oregon in 1906, by counties, in short tons. 


Siliceous Copper 
County. are: Lead ore.) "oro Total. 

A ee a aes Searcy Sea ae 58, 88A O A 58, 889 
Coos and CIOO0K. oce oe diets seg i ye RI v PenR E RRUbaxU dean ep 190 A o edo eaae ecd eti 150 
CORP O e DRE (ILI T --——— 305 
DOUBIRS P 2:942 |i. sse she o eee 2,342 
GANG acetate CDS Oll odia 1,435 2.346 
ACTI VD MP MEE 0.044 | cse eR xir 9,644 
Josephine and Lane......................uuulules. A E Ee 63,341 |.......... 507 63,848 
A s eso A A O seca Ada eines 190 AA [vite aces 750 

VOTALO po 136,332 A 1,942 138, 274 
Increase (+) or decrease (—).. 2... 2c ee een e eee eens —6, 342 —16 | —5.356 | —11,894 
Average value per ton in gold and silver...................... TEATRO $4.75 licita 


The classification and numbers of deep and placer mines are 
shown in the following table: 


Number of mines classified by chief product in Oregon in 1905, by counties. 


Gold placer mines. | Deep mines. Total 

Non- — >= —————————————— Mine 

Drift report- 

County. ahan i i 
ng. Hy- and | Sluic- Sil- | Cop- ing 
mines. draulic.| dredg-| ing. Total. Gold. ver. | per. Lead. | Total. prod- 
ing. uct 
Baker.............. 164 18 |... 11 29 > e TA A A 2 51 
COOB ici 6 bie: 2 r scx ciate rn ramp Miu TUR SENE 3 
Clackamas......... fs PEE DICA NUN NX | Som DUUM Work RUE NOME MS; 
Crook... er E SURE rare a A 1 1 Wd chee A oleae aes 1 2 
CUTETV o cs ens 20 x MN 10 13 , p 8| FERMEN, CPUS M IE 2 15 
Douglas........... 40 S iss ess 8 17 M RERUM O rore 3 20 
Grant.............. 92 10 1 4| 15 | 10 |...... Pl. 12 ?] 
Harney............ Ld TONS mE 1 A PA A E cu ecd 1 
Jackson............ 65 ' 24 A 8 32 d isses A A 13 45 
Josephine.......... 99 52 | 2 22 76 | 15 PES d E: 16 92 
Lake... De Ay testy IE Se SNC. Ae rca A A A ANA M ODER PERLE 
Lüné..2:e9 x exe Li A O A teas views i ss dS care scl Mase arses 4 4 
Malheur........... 8 | Data 1 7 YA x A 1 8 
Marion............. Reus pats PEPE A A ONERE PA atm ain (arene a TIRES A 
Union........: PAR B Rae ee A 1 E EE DU E NE | earns R 1 
Wallowa........... 10 A dad ees 2 A A E OO 2 
Wheeler............ 2 | (ia e 1 A TOE OE 8 
Total........ 598 130 3 72 | 205 | 4 S MEM | 3 | TS | 74 279 
| 


The sources of gold and silver by kinds of ore, with the amounts 
in fine ounces, are given in the following tables. Baker County 
yields the most gold from siliceous ores, while Jackson County has 
the most gold from placers. The largest amount of silver comes also 
from the siliceous ores of Baker County. 


Source of gold product in Oregon, by kinds of ore, in 1906, by counties, in fine ounces. 


Deep mines. 


County. Placers. E | Total. 
Siliceous , Copper | 
ores. | ores. Total. 

r0 PCS 1,637.93 | 32,014.28 |........... | 82,014.28 33, 652. 21 
Coos and Crook............................ 87.56 A RS 96.75 184. 31 
UPTV ERE 301. 09 61.68 AA 61. 68 362. 71 
Douglas M m 453. 27 1,015.92 [sai ra 1,675. 32 2.128. 9 
dhcp MOENIA RC 1.562. 42 941. 47 161. 19 1,102. 66 2, 665. 08 
suelo GM ra c d2 Versos des pu mana dhe Saas ow ute 5. 32 
Jacksonen Soe estan SN ates 6.341. 67 2,296. 22 ........... 2,296. 22 8,637. 89 
Josephine and Lane....................... 6,248. 16 | 11,007. 40 270.17 | 11,277. 57 17.525. 73 
| run PPM P —-——-——— 578. 42 108. 84 i........... 108. 84 687. 26 
Union and Wheeler........................ 2M 47 a Gwe A sese Eure E 244. 41 
hri -— E 4). 195. orent O lcduss ipu 40. 15 
66, 123. 78 


Otel c sso opor petu bee aea 17,490. 46 | 48,201.96 431.36 | 48,633. 
| a7 | -44 
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Source of silver product in Oregon, by kinds of ore, in 1906, by counties, in fine ounces. 


Deep mines. 


County. Placers. | Siliceous Copper | Lead | mota] Total. 
l ores. ores. ores. 

AA E AI A 53,332 | — 53.708 
Coos and Crook...................- Lees 21 | x | oe eae Mentes 30 51 
puo di Ed 55 | Mo 16 71 

CNEA AS SO DAN DAA 87 MT 1,652 
cron A AS RES 415 3,155 149 ........ 3,304 3,719 
Jackson.. O 2s cece eee eeeeee ey 1,118 DOSL |.................. 2,051 3.169 
Josephine and Lane.......................- 1.103 ; 15,280 305 ........ 15, 585 16,688 
E gee ee an eae 99 P A RR IAE 22 121 
Union and Wheeler.......................- a a MEN DAI Pia: EME 75 
WOW ose slice as dia DU E ios Sead A Genet 5 
Mn e ENE 3.354 | 75,538 | | m 75,992 79,346 
Increase (+) or decrease (—).............. + 1,409 | —9, 639 | —1,371 pt 689 | —12,699 | —11,290 


The source of the placer gold is shown in the following table. The 
hydraulic mines are by far the largest producers, they having yielded 
$305,446 in gold out of a total placer output of $361,560. The 
increase of gold from hydraulic mining was $78,406 for the year. 
The largest hydraulic output was from Jackson County, which also 
had the largest yield from ordinary surface placers. 


Source of placer gold in Oregon in 1906, by counties. 


Hydrauli faces Total 
ydraulic acers o 
County. mines. drift, and | value 
redging. 
P. Gree A A E A aa eA pa dr ees $21, 732 $12, 127 , 859 
Coos and CTOOK. ica ri e EEUU IU bes m 960 850 1,810 
O E EE EAS E A NE 2, 253 3,971 6, 224 
RR NS A E aed wile Cees 6, 195 3,175 9,370 
|) il pco A O E 28, 230 4, 068 32, 298 
Hamer E uer A A ECL d ELM De rM 110 110 
Jackson: e eels Late uade Let a DET t 116, 504 14, 500 131,094 
Josephine and Lane...................ueeeeeeeleesse s e sen 115, 385 13, 776 129, 161 
Maley O AUR EMMERICH NN HE COH IN OHMMDRUME 10, 872 , 085 1,957 
Union and Wheeler....................eeeesesses en Ree erre 3, 225 1,622 4, 847 
O A des RM I P EDAS c nee aes aan termed a d eA D | 830 830 
AS E TEE E IA SE ET 305, 446 | 56,114 361, 560 
DARE a od hs dasa ae inti ee wc To Sa al Ooo es a a aes ora Ea ae x 78, 406 | 31, 535 109, 941 


REVIEW BY INDIVIDUAL COUNTIES. 
BAKER COUNTY. 


In Baker County, output is reported from the following districts: 
Baker, Virtue, Cracker Creek, Clarks Creek, Cable Cove, Cornucopia, 
Halfway, Connor Creek, Durkee, Geiser, Burnt River, Paddy Creek, 
Richland, Rye Valley, Sumpter, Weatherby, and Austin. e pro- 
duction of gold, silver, and copper in this county for the past two 
years is as follows: 1905: gold—$771,607; silver, $33,317; copper, 
$499; total, $805,423. 1906— gold, $695,653; silver, $35,984; cop- 
per, $36; total, $731,673. 

The reduction in output for the year is thus shown to amount to 
$73,750. There were 58,889 tons of ore worked during the year, all 
aliceous, which is less by 16,164 tons than in the previous year. 
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Fifty-one mines reported product—22 deep gold mines and 29 plac- 
ers, of which latter 18 were hydraulic and 11 sluicing mines. There 
were 164 nonproducing mines which reported. The total placer 
yield was al amounting only to $33,859. 

As usual the largest producing district in the county, and in the 
State, was Cracker Creek. The production of this district is not 
Eun separately, as the output of the principal Dot might then 

e disclosed. e production, however, was slightly less than in 
1905, on account of the poran nh of the Bourne Gold Mining Com- 
pany having been confined to development work. The producers in 
the district ın 1906 were the Eastern Oregon Mining Company (North 
Pole), Columbia Gold Mining Company, Mountain View Mining Com- 
pany, J. B. Ss Mining Company (Buckeye), Tabor Fraction Mines 
ompany, and the Climax mine. 

The old Cornucopia district was a large producer in 1906, the Union 
Companion, owned by the Cornucopia mines of Oregon, being again 
active and the new mill of the Stampede Mining Company being in 
operation. The district ranks second in output in the county. The 
Baker and Virtue districts only had two producers—the Virtue Mines 
Development Company and the Matoon Mining Company. In the 
Cable Cove district the only producer of note was the Imperial Gold 
Mining Company. In the Bonanza district the Consolidated Bonanza 
Gold Mining Company had a fair output, while the Pyx mine showed 
good results for the amount of ore treated. The only other large 

roducing properties in Baker County were the Commercial Mining 
zompany, in Rye Valley, which has a new 14-stamp mill, and the 
Connor Creek Mining and Milling Company, at Connor Creek, which 
de a ee mill. Other Baker County producers are the 
incinnati, Oregon Free Gold Mining Company (Colorado), and Gold 
Coin Mining Company, in the Durkee district; the Vulcan, in the 
Paddy Creek district; the May Queen, at Rye Valley; the Dane Gold 
Mining Company, in the Chicken Creek district; and the Golconda 
Consolidated Mines Company, at Sumpter. None of the placer prop- 
erties were large producers. The largest production came from the 
mines in the Rye Valley, Burnt River, Clarks Creek, and Durkee 
districts. | 

COOS, CROOK, AND CURRY COUNTIES. 


Only three producing deep mines reported from these counties, viz, 
the Mayflower at Howard, and the Cooley and Miller and the Higgins, 
in the Chetco district. The placers in Coos and Crook counties are few 
in number and have inade only small outputs. There are a number 
of placers in Curry County, the most prominent of which are the Elk 
River and Big Jewel in the Sixes River district. 


DOUGLAS COUNTY. 


Douglas County produced $45,167 in 1906, all but a little over a 
thousand dollars being gold. This is an increase of $25,725 for the 
year, or more than double the output of 1905. The production of 
quartz mines was $34,632. The largest producers were the Continen- 
tal Mining Company, in the Finch Creek district; the Little Chieftain 
mine, in the same district; and the Tina H. Mining Company, in Dothan 
district. The principal producing placers (none of which are large ones) 
ni in the Green Mountain, Riddles, Olalla, Excelsior, and Myrtle Creek 

istricts. 
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GRANT AND HARNEY COUNTIES. 


Grant County shows a falling off of $37,493, from the previous year’s 
record, this being due entirely to the fact that the mines of the Susan- 
ville Commercial Company were inactive. Other portions of the 
county—Canyon, Granite, Quartzburg, and Greenhorn—showed in- 
creased activity during the year. The most active district was the 
Quartzburg, which had four producers, viz, the Gold Issue Mines Com- 

any, Equity Gold and Copper Company, Present Need Gold Mines 
ompany, and Standard Consolidated Mines Company. The only 
quartz producers in the Granite district were the Buffalo-Monitor, 
which was operated by lessees, the Ajax, and the Morris, the last being 
asilver property. Most of the mines in Greenhorn district were non- 
productive, and those which reported any yield only milled 171 tons 
of ore all told. The placer mines in the Canyon and Granite districts 
produced $32,298 in gold. The principal ones are the Fitch and Rod- 
dich, Dart & Yorgenson, C. L. Roddich, Western Development Com- 
pany, and the Steuben Placer Mining Company. 
arney County had only a nominal output from a placer property. 


JACKSON COUNTY. 


Jackson shows the largest increase in output for the year of any 
county in Oregon. The production of gold and silver for the past two 
years is as follows: 1905—gold, $90,100; silver, $512; total, $90,642. 
1906—gold, $178,561; silver, $2,123; total, $180,684. 

This shows a total increase of over $90,000 for the year. This in- 
crease came almost entirely from the placer mines of the county, which 
yielded $86,691 more in gold than in the previous year. The largest 
ea producer is the Opp Mines Company, near Jacksonville. The 

old Hill district has four producing gold mines, viz, Condor Water 
and Power Company, Lucky Bart, Braden, Houch, and Bill Nye Mill 
and Mining Company. The Applegate, Ashland, and Willow Springs 
districts had a few quartz Edu. but their combined output was 
small. Thirteen deep mines and 32 placer mines in all report produc- 
tion. Of the placers the greatest number are in Foots Creek dis- 
trict, the most important being the Glen Ditch, Carr, Black Gold Chan- 
nel Mining Company, and Lance. The largest producing hydraulic 
mine in the State was the Sterling Mining Company, of Jacksonville. 
Other districts having producing placers in 1906 were Applegate, 
Willow Spring, Blackwell, Sardine Creek, Sams Creek, Watkins, 
Evans Creek, and Pleasant Creek or Woodville. 


JOBEPHINE AND LANE COUNTIES. 


Next to Baker the combined output of these counties is larger than 
any in the State of Oregon. The production of gold, silver, and copper 
for the past two years is as follows: 1905—gold, $401,986; silver, 
$3,908; copper, $131,447; total, $537,341. 1906—gold, $362,289; 
silver, $11,181; copper, $71,937; total, $445,407. 

In this, as in wae tables, the platinum output is omitted, that 
metal being considered in separate reports. The production of the 
two counties is combined to avoid making public the result of certain 
mining operations in one of them. The production shows a decrease 
in quartz output, but there is an increase of $7,771 in placer gold. 
There are 76 placer mines reporting product in these counties, 52 of 
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which are hydraulic properties. Of the quartz mines 16 report out- 
put in 1906. "There were more mines in operation in 1906 than pre- 
viously, but litigation prevented work in some former producers, this 
being really the cause of the decrease in output for the year. The 
quartz mines output shows & decrease in both Josephine and Lane 
counties, owing to the partial suspension of operations at the proper- 
ties of the Greenback Gold Mining Company and the Lucky Bo 
Mining Company, two of the largest mines in western Oregon. Still 
there were 63,848 tons of ore treated in the two counties, which is 
an increase of 10,641 tons over the Mo year. The gold output 
was less for the year by $39,697 and the copper output by $57,510, 
the nd being caused by a short supply of fuel for the Takilma 
smelter. 

Grave Creek district was the largest producer of gold both from 
uartz and placer mines, and had more producers than any other 
district Some of the larger quartz producers in the district were 
the Greenback Mining Company, Martha Mining Company, and Ham- 
mersley mines. Among the most productive placers in the district 
were the Brownstone Creek, Crackerjack, Steam Beer, and Columbia 
Mines Company. In the Missouri Flat district the Mountain Lion is 
the most important productive property. The Althouse district has 
many small placer mines but no large producers. The most important 
of the numerous placer mines in the Galice Creek district are the 
Old Channel Mining company, Stratton Creek, and Galice Consoli- 
dated Mines Company. There are three quartz producers in the 
district, but their output is small. The Granite Hill mine, in the 
Louse Creek district, operated a 20-stamp mill during the year. In 
Sucker Creek district there were several productive placers and one 
productive quartz mine, the Gold Pick. In the Josephine district 
the uod was almost entirely from placer properties, the principal 
producers being the Flint-Lock, Morrison, and Wilson hydraulic 
properties. 

e Waldo district was quite active, although the Takilma Smelt- 
ing Company did not have as large an output as in the previous year. 
Among the prominent placers in the district are the Deep Gravel 
Mining Company, Logan & Co., and Allen Gulch. The Jump-Off- 
Joe district reports a small output from two quartz mines and a 
few placers. ere were many productive placer mines in the Picket 
Creek, Dry Diggings, Williams Creek, Selma, Murphy, and Wolf 
Creek districts, the lag of which were the Rubli and the Vindica- 
tor Placer Mining Company, at Wolf Creek. No placer output was 
reported from Lane County, while the only producing quartz mines 
are the Oregon Securities Company, in the Bo 1emian district, and the 
Great Northern Development Company, Lucky Boy Mining Com- 
pany, and Union Mining Company, in ilie Blue River district. 


MALHEUR, UNION, WHEELER, AND WALLOWA COUNTIES. 


The combined output of these counties shows & reduction of $6,651 
from the previous year. In Malheur onequartz mine reports product— 
the Black Eagle Mining Company—and seven placer mines, the most 
important of which is the Colts Brothers hydraulic property. The 
production in Union and Wallowa counties is confined to that of 
several small pese while the only producing district in Wheeler 
County is the Spanish Gulch, 
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SOUTH DAKOTA. 


By CHESTER NARAMORE. 


PRODUCTION. 


During the calendar year 1906 the mines of South Dakota pro- 
duced 330,956.06 fine ounces of gold, equivalent to $6,841,469, and 
150,875 fine ounces of silver, valued at $101,086, at the average com- 
mercial price for 1906. This is a decrease of $148,023 in gold and 
31,874 fine ounces of silver from the output of 1905. In addition to 
the E metals, 22,719 pounds of lead, valued at $1,219, were 
produced. Twenty-nine deep mines reported a production in 1906 
of 1,780,674 short tons of siliceous ores, averaging $3.90 in gold and 
silver, as compared with 1,837,411 tons, averaging $3.86 in 1905. 
This is an increase of 9 mines, but a decrease of 56,737 short tons. 
There were only 6 active placer mines, as compared with 12 producers 
in 1905. 

The siliceous ores are divided into the free-milling ores of the 
Homestake type and refractory ores, which are either cyanided or 
smelted. 

There were 1,448,450 short tons of the former type, averaging 
$3.70 per ton in gold and silver values, and 332,225 short tons of the 
refractory ores, with an average value per ton of $4.73. 


Production of gold, silver, and associated metals in South Dakota in 1905 and 1906. 


| : Increase (+) or 
— | 1905. 1906. ra 155. 
| Quantity. | ` Value. Quantity. Value. Quantit y. Value. 
CRONE hd es ones fine ounces... 338,116.70 $6,989, 492 | 330,956.06 | $6,841, 460. —7, 160. 64 — $145,023 
A van ete weet do... 182,749 | 110,351 | 150, N75 101,0856 — 31,874, — 14295 
Lond. CN pounds.. (4) | (a) 22,719 1,295 ' + 2.7101 + 1,295 
Total | 7,099,873 | 


6,943,850 aaoo. | — 156,023 
| 


ste perm) ee: 


a None reported. 


Although the total figures show a slight falling off from those of 
1905, it is not to be interpreted that there was a decline from the 
previous prosperous conditions. On the contrary, the year was 
marked by a large amount of permanent improvements made by 
various companies, these being especially noticeable in the number 
of new mills erected and alterations made in old mills. 

The completion of the power plant at Pluma made electric power 
accessible to the different mines and mills at a reduced cost. During 
the year 5 additional mills began using this source of power. Another 
power plant is being installed below the juncture of Red Water and 
Crow creeks and will probably begin furnishing power to the mines 
and mills during 1907. Many isolated low-grade properties will 
derive much benefit. from these installations, as the cost of hauling 
fuel has heretofore often been prohibitive to their successful operation. 

The Standard Smelting Company at Rapid City (formerly the 
National Smelting Company) began operations about July 1 and 
continued throughout the year, thus furnishing a nearer market for 
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the “blue ores” of the district. “Blue ores” is a local term for the 
unoxidized siliceous ores carrying finely disseminated pvritos. 

The opening months of 1907 brought two misfortunes to the mining 
industry in the Black Hills. Except for the Homestake Mining Com- 
pany, most of the larger mines were closed early in January because 
of labor troubles and failed to resume operations till the first part. of 
June. Again, a serious fire started in the famous Homestake mine 
on March 25 and gained such headway that it was found necessary to 
flood the workings. The fire was extinguished May 29 and pumping 
was begun immediately; but, in consequence, the mills of the com- 
pany were either closed or run on reduced tonnage of surface ores from 
the open cuts. These two hindrances will reduce the output for 1907 
materially, while otherwise the year early gave promise of being a 
banner one, because of the greatly increased mulling facilities. 


Source of gold and silver production in South Dakota in 1906, by kinds of ore, tn fine 
ounces, with tons of ore treated from deep mines. 


Gold. Silver. i Total ton- 
———— xI - ——————— -— x | nage silice- 
Doep Deep ous ore 
County. ; A 
" mines: T NS mines: | : sold or 
Placer. Siliceous Total. Placer. Siliceous Total. | treated in 
ore. ore. | 1906. 
. | 
Custer and Pennington.. 26. 90 1,195.67. 1,222. 57 3 335 ! 338 9. 207 
Lawrence................ 275. 44 | 329,458.05 329,733. 49 70 (2a 150, 467 150, 537 1,771,377 
dl AA 302. 34 | 330,653. 72 ! 330.956. 06 73 | 150,802 150.875 1,780,674 
1905 total.......... 443.27 | 337,673. 43 | 338. 116. 70 | 52]| 182.097 | 182,740 : 1,837,411 


Increase(+) decrease(—).| —140. 93 | 7,029.71 | —1,170. 64 | +21 | —38.934 | — 35,913, — —56,737 
| 


2 Includes small amount of silver from lead ores. 


The silver accredited to siliceous ores contains a small amount won 
from lead ores. It would not be possible to separate them without 
making public the productions of single mines. Custer and Pen- 
nington counties have been listed together in this table for like 
reasons. 


PRODUCTION BY COUNTIES. 


CUSTER COUNTY. 


Custer County, locally spoken of as the Southern Hills, reports very 
little production for the year 1906. The gold output amounted to 
$687, as compared with $706 in 1905, and a portion of this resulted 
from performing annual assessment work. 

A number of mines report some development work during 1906. 
Among the active properties may be included the New York and 
Custer Mining Company; the Ideal Mining and Milling Company, with 

roperties about 12 miles northeast of Custer on Iron Mountain; the 
Le oy Mining and Milling Company; the Elephant Placer mine; the 
Granite Reef Mining Company, 2 miles southeast of Custer on Mill 
Creek, and the Empire Baker group of mines. All of these concerns 
have their headquarters at Custer. The first two of these companies 
report installation of new hoists, preparatory to more active work 
in 1907. 
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The mining activity in this section during the past vear was largely 
confined to the mica mines, with main workings located about 5 miles 
from Custer. | 

LAWRENCE COUNTY. 


The production of Lawrence County, which represents nearly the 
entire output of South Dakota, shows a decrease of 54,800 short tons, 
of $139,494 in gold, and of 32,060 fine ounces of silver. The lead 
production amounted to 22,719 pounds and was derived from ores 
shipped chiefly as test runs. 


Production of gold aud silver in Lawrence County in 1905 and 1906, 1n fine ounces. 


| Gold. Silver. | 
Year. E c o Se a ¡ Total. 
. Quantity. | Value. Quantity. Value. 
——— B HPÓ!' A AO ES = o 
PAS .... RECTE 338, 481.53 | $6,055, 600 182.507 | $110,289 $7,065,979 


|U mc E LE ET © 320, 133. A 6, 810, 106 150, 537 TEMA 6,917, 056 


The above production was derived from 23 deep mines and 4 
placers, as against 15 deep mines and 4 placers during 1905. The 
decrease is due in a measure to the temporary idleness of several large 
mills pending alterations. Generally speaking, wet-crushing machin- 
ery superseded the old dry system, and electric power largely dis- 
placed steam plants. 

Of great importance to the district was the adoption of the 8-hour 
schedule for all classes of labor. The Homestake Mining Company, 
which employs more than half the workmen in the district, conceded 
this, but other operators refused and a shut-down of several mines 
for five months ensued. The matter was finally compromised. 

Of the mining companies the Homestake naturally draws first atten- 
tion. This company increased its production nearly $150,000. Its 
ores are free milling and are handled in mills aggregating 1.000 stamps 
followed bv 4 full-sized plates. Cone classifiers receive the tailings 
and send the sands to the cvanide vats and the slimes to the new 
filter-press plant. This last, erected at a cost of about half a million 
dollars, was completed late in the year. It has been so often described 
in the technical journals that it need only be added that with 10 of 
the 26 large new filter presses in operation, handling about 650 tons 
per dav, it was demonstrated that the plant would accomplish the task 
planned for it and make the savings desired. 

Following are the cvanide plants of Lawrence County: 

The Golden Reward Company's mines at Bald Mountain and Ruby 
Basin held their own in production during the vear, in spite of the fact 
that it closed its 200-ton cyanide mill at Deadwood in the fall, in 
order to change from dry to wet crushing, and thereby increase its 
capacity somewhat. This company’s smelter at Deadwood was idle 
throughout the year. 

The Gilt Edge Maid Gold Mining Company operated its property 
at Strawberry Gulch, 2 miles west of Galena, about seven months 
during 1906, and changed its mill from fine wet crushing to coarse dry 
crushing, increasing its capacity to 200 tons per day. The ores are 
refractory. 
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The Wasp No. 2 Mining Company, on Yellow Creek, near Kirk, 
increased its production slightly over that of 1905. This company 
enlarged its cyanide mill from a 125-ton to a 200-ton dry-crushing 
plant. It operates principally on El ores from the Potsdam. 

The Spearfish Gold Mining and Reduction Company furnishes a 
printed report, in which the statement is made that its mine at 
Cyanide, in the Ragged Top district, is practically worked out. This 
will close a 200-ton cyanide mill. 

The two 200-ton mills of the Eleventh Hour and Victoria com- 
panies, which were completed in the spring of 1906, shut down after 
a short campaign. The former is a dry-crushing cyanide plant. 
The mines of both these companies are situated in Ida Gray district. 

The output of the properties of the Maitland Company, at the 
town of Maitland, with a 40-stamp wet-crushing cyanide plant, 
decreased about one-half. The management attributes this falling 
off almost entirely to the inability of the railroads to furnish sufficient 
fuel. This company operates on the Potsdam siliceous ores, both 
oxidized and blue (or unoxidized) ores being found. The former only 
is sent to the cyanide plant. 

The Golden Crest Mining Company, near Galena, has installed 
electric power in its 50-ton mill and resumed operations. 

The Lundberg, Dorr & Wilson mill operated the entire year. 

The Clinton Mining and Mineral Company and the Portland Min- 
ing Company, at Portland, in the Bald Mountain district, are operating 
under one management. Both properties were ‘regular shippers in 
1905 to the Lundberg, Dorr & Wilson cyanide mill and to the smelters. 

The Dakota Mining and Milling Company produced about the same 

uantity and grade of ore from its mines at Bald Mountain as in 1905. 
his concern has a 100-ton wet-crushing cvanide mill in Deadwood. 

The Imperial Gold Mining Company, besides doing a large amount 
of development work at the mine on Bald Mountain, made a slight 
increase in tonnage and a notable gain in values saved per ton at its 
150-ton dry-crushing cvanide mill at Deadwood. 

The Reliance Gold Mining Company began operations in its new 
150-ton wet-crushing cyanide mill on December 10, but closed down 
on account of labor troubles early in January. This null differs from 
the majority of the mills of the Black Hills in being located at the 
mine on Bald Mountain. 

The Mogul Mining Company (formerly the Horseshoe Mining Com- 
pany) shipped a greatly reduced tonnage from its mines in Bear 
Gulch Al uby Basin, on Bald Mountain, to the Lundberg, Dorr & 
Wilson cyanide mill and to the smelters, but by handling only the 
higher grade stuff the total values saved almost equaled the figures 
of the previous year. This reorganized company remodeled the old 
Kildonan mill at Pluma (originally a chlorination plant, and later a 
dry-crushing cyanide plant) into a modern B neun cyanide mill, 
in which the slimes are treated by a modification of the Moore process. 

A 20-stamp mill, followed by concentration and eyaniding, 1s being 
operated by the Puritan Mining and Milling Company. 

The Branch Mint Gold Mining Company, at Galena, spent an active 
year in equipping its property, including the construction of 3 miles 
of iroad and a 120-stamp wet-crushing evanide mill. l 

The property of the Hidden Fortune Gold Mining Company, which 
adjoins the north end of the Homestake, has been taken over by the 
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neighboring concern, the Columbus Consolidated Mining Company. 
Both these mines have ore similar in character to the Homestake. 

In addition, the following mines reported development work in 1906: 
Coolgardie mine, Eliptic Mining Company, Gold Hill Mining Com- 
any, Gregory Gold Mining Company, Gordelia Mining Company, 
lidden Treasure Gold Mining an Milling Company, King Solomon 
Mining Company, Minnesota Mining Company (erecting a 200-ton 
evanide mill), and Tinton Mining Company. 


PENNINGTON COUNTY. 


Pennington County, locally referred to as the Central Hills, pro- 
duced 1,189.34 fine ounces of gold, worth $24,586, and 335 fine ounces 
of silver, valued at $224, from 9,281 short tons of ore. This:is a 
decrease of 1,939 tons and $8,510 in gold, but an increase of 186 fine 
ounces of silver. The 1906 production was obtained from 6 mines, 
as compared with 8 producers the year before, but there were more 
deep mines in operation, while the placer output fell off considerably. 

The past year witnessed the reopening of the smelter at Rapid City 
after two years of idleness, the completion of the Crouch Railroad 
between Rapid City and Mystic, and a moderate amount of develop- 
ment work in the old mines. The smelter depends upon the Bald 
Mountain section of Lawrence County for the bulk of its ores, while 
the copper ores are brought in from other States. 

Considerable notice has been given to the production of pig tin by 
a small experimental plant, consisting of stamps, concentrating tables, 
and a small furnace, which was erected at the Gertie mine, formerly 
belonging to the famous Harney Peak Company. 

Early in the year 1906 the reorganization of the old Holy Terror- 
Keystone property at Keystone was effected, with the Egyptian 
mine included in the new company. Several improvements were 
installed and considerable development work undertaken, but the 
property did not begin producing regularly during the year. 

The Benedict mine, of the Golden West Mining Company, located 
about 4 miles southwest of Rochford, was operated about three 
months in 1906. "This property is equipped with a 100-ton Chilian 
mill, and the ore is free milling. 

Considerable work was done on the holdings of the Clara Belle 
Mining Company, on Mineral Ridge, including the erection of a new 
hoist and the sinking of a double compartment shaft for 250 feet. 
The equipment includes one 2-stamp and one 10-stamp mill, both 
using plate amalgamation. These mills were operated a portion of 
the year. A cyanide plant is being erected. 


THE SOUTHERN APPALACHIAN STATES. 
By H. D. McCaskey. 


INTRODUCTION. 


The precious metals obtained from the Southern Appalachians are. 
found in placers and in lenticular quartz veins and are also recovered 
from ores of a number of copper mines. Some of the most important 
gold ore deposits in the central Carolinas and in the Dahlonega dis- 
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trict of Georgia have been recently described by Graton and Lind- 
ercn ¿and are thought by the former author to belong to two types 
fissure veins and replacement deposits. Among other recent writers 
whose general contributions to the subject of the southern ore depos- 
its are important are Becker, Nitze and Wilkens, Weed,? and 
Eckel.* 

Although silver ores have been rare and relatively unimportant, 
they have been reported from certain North Carolina mines, notably 
the Silver Hill, were native silver and argentiferous galena occur. 
The silver obtained is usually found in intimate association with gold, 
copper, or lead, and is not from the characteristic ores of this metal. 
Chalcopyrite 1s found as the chief copper ore, associated with pyrrho- 
tite and pyrite. The original sulphide ore bodies have been largely 
oxidized near the surface, and secondary enrichment has taken place, 
notably at Ducktown, Tenn. The raw sulphides generally form the 
ores worked at the present time. 


PRODUCTION. 


The total production of gold and silver in the Appalachian States 
from 1800 to 1900 has been placed at $47,000,000. T his would aver- 
age $470,000 per year. The following has been the production for 
the last six years: 


Production of gold and silver (silver at commercial value). 


TDU0 si ie ortus Isa dac E a $307, 017 , 
A Tm 362, 953 
IUD x uates eet Sane out ceu dv eus Ub isum e oes Meee EIE 378, 953 
A O cee ine 307, 266 
A eer 430, 482 
A xL ILC E as ES E LL E 454, 376 
A NOR rM 2, 241, 047 
WN GORIBO oo oS isnt oe odcu ned urere qam Ute Lodo Dp LA 373, 508 


The total production of gold and silver for the Southern Appalachi- 
ans for the vear 1906, as obtained by the Survey from direct informa- 
tion from the producers, supplemented in some cases by information 
courteously given by the Charlotte (N. C.) assay office, and by the 
Director of the Mint, amounted to $295,535, showing a decrease from 
the production of 1905 of $158,841. Of this decrease a comparison 
of the tables below with those given last year shows a decrease in gold 
of $146,670 and m silver of $12,171. 

The falling off in annual average production of the Southern Appa- 
lachians is probably due to several causes, among which may be noted: 
(1) Decreased interest, not always deserved, perhaps, due to discov- 
eries of greater immediate promise elsewhere, or to failure from inef- 
fectual management; (2) increased difficulty with depth in many 
cases in mining and treating the ores at a profit; (3) temporary sus- 


a Graton, L. C., Reconnaissance of some gold and tin deposits of the Southern Appalachians, with 
notes on the Dahlonega mines by Waldemar Lindgren: Bull. U. S. Geol. Survey No. 293, 1906. 

b Becker, G. F., Gold fields of the Southern Appalachians: 16 Ann. Rept. U.S. Geol. Survey, pt. 3, 1895, 
p. 251-331. 
c Nitze, H. B. C., und Wilkens, H. A. J., The present condition of gold mining in the Southern Appa- 
lachian States: Trans. Am. Inst. Min. Engrs., vol. 25, 1806, pp. 661-796, 1021, 1025. 

d Weed, W. H., Types of copperdepositsin the southern United States: Trans. Am. Inst. Min. Engrs., 
vol. 30, 1901, pp. 449-504. 

e Eckel, E. C., Gold and pyrite deposits of the Dahlonega district, Georgia: Bull. U. S. Geol. Survey 
No. 213, 1908, pp. 57-64. 
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pension of all but development work for the purpose of increasing the 
capacity or profit of metallurgical processes involved; (4) in some 
cases the impoverishment of the ore bodies; and (5) lack of labor. 


Production of gold and silver in Southern Appalachian States in 1906, by States, in fine 


ounces. 

Increase (+) or de- 
Gold. Silver. Foii crease (—) in value 
£ compared with 1905. 
State. = " i. value. |. | P y g aa 

Quantity. | Value. | Quantity. Value. |, Gold. Silver. 
Alabama............... 1,205. 51 | $24, 921 124 ` $53, $25,004, —$16, 609 — $120 
(COIU EL AAA 1,502.05. 31,050 SY 402 31, 452 — 65, 500 — 220 
Mur nd e uf cocci aee geek cuis A EE eu aes | — 14,821 — 56 
North Carolína........ 3,973.16" 82,131 | 30, 769 | 20,615 + 102,746 — 43, 554 + 8, 306 
South Carolina........ |. 9,819.68 78,959 | 92 62 19,021 — 16,152 — 5 
Tennessee. c nio cere Gare 234. 06 4. NN 55, 931 37, 474 412,312] + 476 —20, 221 
VITA ovr ie y cas | 717. 50 14, 832 250 168 15,000' + 9,850 + 61 
cee ts A ee A A A Em A E A = 
Total eonceo sesi 11,451.91 236,731 87, 765 58, 804 , 995.535 | — 146, 670 —12,171 


i ! fie AI AAA Mi Ck OE 7 
Nun- ber of producing mines, ore production, and average value of gold and silver per ton 
in Southern Appalachian States in 1906, by States. 


Ore production from deep mines, and average val- 


I E : , 
Number of mines. ue in gold and silver, per short ton mined. 


Total | Dry or siliceous 


i 
Copper ores. 
State. | short ores. | P : 
Placer. Deep. , Total. | tens g o 04 O a aM 
don Short | Average: Short ' Average 
| | de tons. value. | tons. | value, 

Alabama and Virginia..... TM | 2 2 9, 565 9, 565 | $4 1r riadas 
OTE o vli. e ub 8' 6 14 2,150 1. SNO 6. 00 270 $10. 32 
North Carolina............ | 9 15 24 | 20.308 8.074 | 7.70 — 12,294 ! 2. 12 
South Carolina... II] | 2 4 6| 40.327) 49,327 | E ae eR 
Tennessee... ole. eee eee eee 1 2 ng Nes. mol PC E 538, 141 a. 08 
2.79 550, 705 | .13 


Total.............ess || D | 29 49 | 619.551 , 65,846 | 


| ; i | 


a Average value extracted electrolytically only. 


In the consideration of the average values in gold and silver of the 
copper ores it should be noted that a portion of the copper is not elec- 
trolytically refined, but is made into casting copper, and that some of 
it is exported before the recovery of the precious metals, and that 
therefore whatever gold and silver may later be obtained from it is 
not known. The average commercial value of silver was $0.67 per 
ounce during 1906. 


Source of gold and silver in Southern Appalachian States in 1906, by States, in fine ounces. 


Gold. | Silver. 
State. Dry or ; ; Dry or | 
ade Placers. siliceous pone F | Placers. | siliceous | oper 
ores. Y ores, > 

s SCA | 
Alabama. ods i coe we eluted ee esas A DL, 2058 D1 ost ja Soe Pe ee SE EH. ee 
GOP Sic te LId Oo OR a DU aU n Aie i 839. 48 945. 17 117. 40 34, 28 537 
Min A eee tein A, See Sales naa amenities nee Ne ER dere Snel mils kaa 
NOT Ca Tolles ar ease 575. 96 3,010.70 386. 50 133 623 30,013 
South Carolina. ......o.ooooooooooo... 13. 06 3,506. 57 A 2 UU Costes sees 
joco TNNT 52.06 ad 182.00 |.......... adresse oe 55,931 
A O eee A mer Erde eral | "21 | NE SL 
e ore nica abu ewe dee 1. 450. 56 9.285. 51 685. 90 169 1,115 86, 481 
Increase (+) or decrease (—)......... | — 553. 44 | —6,576. 40 | +34. 96 —41 | —2,864 | —26, 839 
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PRODUCTION BY STATES. 
ALABAMA. 


The State of Alabama produced, in 1906, 1,205.51 fine ounces of 
old, valued at $24,921, and 124 fine ounces of silver, valued at $83. 
his shows a decrease of $16,609 in gold and of $120 in silver, as com- 

pared with 1905. 

Alabama produces no copper, lead, or zinc, the entire extraction 
being of dry or siliceous ores. 

The southern gold belt crosses the east-central part of the Georgia- 
Alabama line and terminates in the center of the State. Both gold- 
quartz veins and placers have been productive in the past, but the 
yield reported for 1906 has been from deep mining alone. The quartz 
velns occur in gneisses, schists, and slates, as fissures or in bedded 
and lenticular form. The general strike of the veins and of the in- 
closing rocks is northeast-southwest. Of the gold-producing coun- 
ties, which are Chilton, Clay, Cleburne, Coosa, Elmore, Randolph, 
Talladega, and Tallapoosa, including an area of about 3,500 
miles, the latter alone was productive in 1906. 

Much detailed information on the gold districts of Alabama may be 
had from bulletins of the State survey.“ 

In Clay County the Idaho mine has not been in operation for four 
years. In Cleburne County the placers of Arbacooche and Chula- 
finney and the Mossback and Lucky Joe mines have reporte no 
pd for the past year, and the Gold Ridge mines have con- 

ned-their work to development, the ore extracted in the driving of 
an inclined shaft not yet having been treated. At Clear Creek there 
is a dredge from whose operations returns have not yet been made. 
At the Mossback and at the Lucky Joe mines of the Turkey Heaven 
district there are 10-stamp mills and at the Gold Hill mine there is a 
steam 2-stamp mill. In Randolph Countv,at the Pinetuckey mine, 
there is a 20-stamp mill equipped with Wilfley tables, but production 
has been suspended while making changes in process of extraction. 
This mine had been developed in 1905 bv two vertical shafts, 80 and 
125 feet in depth, one chine shaft, and about 600 feet of tunnels. 
In Tallapoosa County the extraction at the Dutch Bend mine was 
small owing to the suspension of operations in the middle of the 
year. This mine is equipped with a 20-stamp mill and a cyanide 
plant. The Tallapoosa Mining Company, which produced in 1905 
and began again in 1907, reported no output for 1906. A 5-stamp 
mill with 1,050 pound stamps and a 20-ton cvanide plant were in 
course of erection in 1906. This mine was opened by a 100-foot shaft 
and a 185-foot slope. Af the Hog Mountain mine, which was a pro- 
ducer during 1906, the Hillabee ee Company treat their ore in 
a 40-ton dry-crushing plant and by the cyanide process. The mine 
is developed by a 100-foot shaft and by 350 feet of drifts. 


GEORGIA. 


The production of Georgia for 1906 is given as 1,502.05 ounces of 
gold, valued at $31,050, and 599 ounces of silver, equivalent to $402. 


x Vhillips, W. B., Bull. Geol. Survey, Alabama, No.3; Brewer, Wm. A., Bull. Geol. Survey Alabama- 
ÑO. 5. : 
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This shows a decrease in the gold output of $65,860 and in the silver 
of $226 as compared with the production of the previous year. It 
is estimated that there were 8 placer and 6 deep mines in operation 
during the year, and that a total of 2,150 short tons were extracted 
from the deep mines. Of this, 1,880 tons, with an average extrac- 
tion in precious metals of $6, were dry or siliceous ores, and 270 tons, 
with an average extraction in gold and silver of $10.32, were copper 
ores. Of the gold production, 839.48 fine ounces were obtained from 
placers, 545.17 ounces were from dry or siliceous ores, and 117.40 
ounces were from copper ores. Of the silver, 34 ounces came from 
the placers, 28 ounces from the dry or siliceous ores, and 537 from 
the copper ores. Georgia is also to be credited during 1906 with a 
production of 26,198 are of copper, valued at $5,057, and 9,750 
pounds of lead, valued at $556, the total value of the production of 
gold, silver, copper, and lead being estimated at $37,065. 

The Appalachian gold belt crosses approximately the middle third 
of the AT DSi Georgii line and expands to its greatest width in 
Georgia, including the greater part of the upper half of the State. 
The northern boundary passes in & northeasterly direction from 
Anniston, Ala., to near Cartersville, Ga., where it turns north toward 
Dalton, excluding the northwestern corner of the State, and, crossing 
the State line, includes the extreme southeastern part of Tennessce. 
The southern boundary runs easterly near Macon to Milledgeville, 
where it turns to the northeast, crossing the Georgia-South Carolina 
line a few miles north of Augusta. This broad area includes in 
Georgia: Carroll, Cherokee, Cobb, Fannin, Forsyth, Hall, Haralson, 
Lincoln, Lumpkin, McDuffie, Murray, Towns, Union, White, and 
Wilkes counties. The principal belt extends from near Edwardsville, 
in Cleburne County, Ala., northeastward through Haralson, Paulding, 
Cobb, Bartow, Cherokee, Forsyth, Dawson, Lumpkin, White, 
Habersham, and Rabun counties, into Macon County, N. C. This 
well-defined belt broadens to include the entire southern half of 
Lumpkin County, where are the Dahlonega mines, the most important 
producers in the State. Southeast of the main belt, and roughly 
parallel to it, lie several smaller belts, including the Seminole copper 
mine in Lincoln County; and northwest of it lie scattered goid 
deposits and the copper ores of Fannin County, which are related 
to the adjacent well-known deposits of Ducktown, Tenn. 

An important contribution on the ore deposits of Georgia is the 
report of Yeates, McCallie, and King,? published in 1906. 

n Cherokee County the Franklin (formerly the Creighton) mine 
of the Franklin Gold, Pyrite, and Power Development Company has 
been developed during the year, and adjacent property has been 
acquired. 4 modern mill and cvanide plant are planned to replace 
the present concentrating, roasting, and chlorinating plant. The 
placers in Carroll, Cobb, Forsvth, and Fannin counties have produced 
54.93 fine ounces of gold, valued at $1,135, according to reports to 
the Director of the Mint. In Haralson County the Georgia and 
Tennessee Copper Company are reported to have produced cement 
copper, without gold or silver, during the year. In Lincoln County 
the Sale and Lamar and Pascal mines have been idle, but the Seminole 
mine has been a producer of gold, silver, copper, and lead. Scarcity 


a Yeates, W. S., McCallie, S. W., and King, F. P. A. Preliminary report on a part of the gold de- 
posits of Georgia: Bull. Georgia Geol. Survey. No. 4-A. 
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of labor, however, has restricted operations largely to development. 
This mine is equipped with a 40-ton concentration plant, a rever- 
beratory roasting furnace, and a 15-ton blast furnace. Develop- 
ment is by 4 vertical shafts, the deepest being 225 feet. In Lumpkin 
County the Crown Mountain mine and the McAfee-Lind have been 
idle, and the Etowah mine confined operations to the erection of a 
20-stamp mill and an electric power plant. The Battle Branch 
mine has produced. The Standard mine, which is developed by 3 
shafts, down to 174 feet, and by 3 inclines, reaching 150 feet in 
depth, and which is equipped with one 20-stamp mill with 700-pound 
stamps and Wilfley concentrators and a 10-stamp mill with 1,000- 

ound stamps, has been a producer, although the mill has been but 
little run during the year. The dredge of the Bunker Hill Gold 
Mining and Dredging Company, on the Chestatee River, has also 
produced in 1906. The total production of Lumpkin County for 
1906 is estimated at $10,471, of which $10,450 was gold. McDuffie 
and Murray counties had no production in 1906, although the 
Columbia mine, ih the former county, reports considerable recent 
development work. In Union County the Legal Tender mine has 
been idle, but some placer gold has been obtained from Coosa Creek. 
In White County the Loud and Cherokee Chief mines have produced 
little, but the Blow dredges working on the Chattahoochee River 
and placer mines on a small scale have brought the total production 
of the county to a value of $10,131. 

Much of the data relating to the production of placer gold was 
obtained from the Director of the Mint and the Charlotte assay office. 


MARYLAND. 


Maryland, in which State terminates the northeastern limit of the 
southern Appalachian gold belt, and which produced $14,821 in gold 
and 93 ounces of silver in 1905, reported no production for the year 
1906. 

NORTH CAROLINA. 


The total production of the precious metals in North Carolina in 
1906 was valued at $102,746. The production of gold was 3,973.16 
fine ounces, worth $82,131, and of silver 30,769 ounces, valued at 
$20,615. This is a decrease in gold of $43,554 and an increase in 
silver of $8,396, as compared with 1905. 

There were 9 placer and 15 deep mines, not including smaller work- 
ings, in operation in 1906. From the deep mines a reported and esti- 
mated tonnage of 20,368 short tons was raised. Of this, 8,074 short 
tons, with an average extraction in gold and silver of $7.70, were dry 
or siliceous ores, and 12,204 tons, with an average extraction of the 
precious metals of $2.12, were copper ores. 

Of the gold product, 575.96 fine ounces were derived from placers, 
3,010.70 ounces from dry or siliceous ores, and 386.50 ounces from 
copper ores. The placers also yielded 133 fine ounces of silver, 
whereas 623 ounces were derived from dry or siliceous ores, and 
30,013 ounces came from copper ores. 

In addition to the precious metals, North Carolina produced, in 
1906, 703,775 pounds of copper, valued at $135,829. This 1s an 
increase of 223,775 pounds and an increased value of $60,949 in copper 
(or nearly 47 per cent in tonnage and 81 per cent in value) over the 
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reported production of 1905, and it is to this marked improvement 
that the increase in silver production of North Carolina is chiefly due. 

As noted last year, the most convenient division of the southern 
Appalachian gold belt in North Carolina is that of II. B. C. Nitze,¢ 
dm recognizes five distinct belts, some of which extend into the 
adjoining States. 

l. Lustern belt-—This belt, contained wholly in North Carolina, 
reported no production during the past year. The mine and machin- 
ery of the Mann-Arrington Company, in Nash County, are reported to 
have recently changed hands. 

2. Carolina slate belt.—' This belt extends from Virginia southwest 
through Granville, Person, Alamance, Orange, Chatham, Randolph, 
Davidson, Montgomery, Rowan, Cabarrus, Stanly, and Union coun- 
ties, and includes the principal gold, silver, and copper mines and 
the chief silver mine and the deepest workings, those of Silver Hill. 
In Granville, Orange, Alamance, Chatham, and Stanly counties no 
en is reported for the past year. In Person County the 
Jurey or Yancey mine of the Person Consolidated Copper and Gold 
Mines Company has been an important producer of copper, silver, 
and gold, though the mine has been operated but a part of the year. 
In Randolph County the Scarlett mine has been worked but part of 
the vear, producing copper with a little gold and silver; the operators 
are awaiting the erection of a reduction plant. The Boson, Southern 
Homestake, and Sawyer mines did not produce. At the latter some 
development work was done and a cyanide plant is contemplated. 
In Davidson County the Emmons mine of the Hercules Gold and 
Copper Company has produced copper, gold, and silver during devel- 
opment oe This mine is developed by an inclined shaft 600 feet 
deep, and is equipped with a 50-ton smelter, not now operated, and 
à l0-stamp mill. The Empire Mining Company did development 
work on the Lafflin mine and produced a PR EEO of gold. The 
Silver Hill mine, noted for the occurrence of native silver and argen- 
uferous galena, has been idle, but operations were to be resumed in 
the near future. The Silver Valley and Empire mines report no 
production for 1906. In Montgomery County there was a total pro- 
duction in gold and silver valued at $59,314, of which $58,906 was 
gold. There were no copper nor lead mines reported in 1906. The 
[ola mine remains the most important gold producer of North Caro- 
lina. The shaft has been extended to a depth of 329 feet, and 1,660 
fet of levels have been driven. The plant consists of a 20-stamp 
plate-amalgamation mill and a 40-ton cyanide plant. The Mont-, 
gomery mine, developed by a shaft 225 feet deep and equipped with 
a 10-stamp plate-amalgamation mill and a cyanide piant; has been a 
slight producer, as has the Troy mine, which is developed by 5 verti- 
cal shafts (up to 75 feet deep) and by crosscuts and open cuts, and 
which is equipped with a 75-ton crushing and washing plant and a 
new 50-ton cyanide plant. The Briscoe, Cotton Stone Mountain, 
Cox, and Russel mines have been idle during the year. Stanly 
County reported no production for 1906. In Rowan County the 
Union mine has remained during the past year the most important 
copper and silver producer of the State and has brought the copper 
production of North Carolina to the highest mark reached since 1900, 


a Bull. North Carolina Geol. Survey No. 3, 1896. 
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with the exception of 1902. This mine is developed by a 600-foot 
shaft and is equipped with a 100-ton concentrating mill and a 50-ton 
smelter. The latter were not used in 1906, however, as the Union 
Copper Mines Company shipped all their ores. The Gold Hill Copper 
group, including the Randolph: Barnhardt, and Miller mines, devel- 
oped by vertical shafts 833, 435, and 160 feet deep, respectively, and 
by many miles of drifts, crosscuts, and winzes, has been actively 
developed during the year. The ores will be treated in the 40-stamp 
plate-amalgamation mill, equipped with 12 Wilflev concentrators. 
This group has been important producers in the past and under new 
management promise a large output of copper and gold for 1907. In 
Cabarrus County, where hes the continuation of the copper belt, the 
Yadkin mine has been idle. In Union County, the Black mine of the 
Indian Trail Mining Company has been idle. The Colossus mine has 
produced some gold e silver, but has been chiefly occupied in 
development work, which has been actively pushed with a full force. 
A new 3-compartment shaft, now 275 feet deep, is being sunk, and 
crosscuts and levels are being driven with a view to a thorough 
exploration of the ore body. 

3. North Carolina igneous belt.—This belt lies immediately west of 
the slate belt and, like it, extends through the State, from northeast to 
southwest. The rocks are principally granites and diorites, intrusive 
into the slates and accompanying schists. 

In Guilford County the Fentress mine, which is developed by an 
incline shaft 280 feet deep and is equipped with a 10-stamp plate- 
amalgamation mill with concentrators, was a producer during the 
latter part of the vear. The Deep River mine was idle. In Cabarrus 
County the Phoenix produced some copper and gold. This mine is 
developed by 2 nearly vertical shafts 600 feet deep and is equipped 
with a 10-stamp plate-amalgamation mill and concentrators. The 
process after amalgamation has been chlorination of the concentrates 
and cvanidation of the tailings. In Mecklenburg County the Brawlev, 
Capps, Johnston, and Surface Hill mines have been idle and the Rudi- 
sill and St. Catherine mines have produced but little, as these two 
pto are being developed and a mill of daily capacity of 50 tons is 

eing erected. The Frederick and Yellow Dog mines have also pro- 
duced gold and silver. 

4. Kings Mountain belt.—This belt of crystalline schists and gneisses, 
with occasional quartzites, censidered by Nitze to be probably Cam- 
brian, is immediately west of the preceding igneous belt and includes 

arts of Gaston, Lincoln, Catawba, Davie, and Yadkin counties. The 
Butler mine of Davie County was idle in 1906. The placer mines of 
Gaston and Catawba counties produced, however, $7,904 in gold and 
$74 in silver during the vear. 

5. South Mountain belt.—This belt of gneisses and schists, with 
granite, pegmatite, and diorite, lies just west of the preceding and is 
about 25 miles long and 10 to 12 miles wide, being found in Burke, 
McDowell, Rutherford, and Polk counties. Gold was first found in 
Burke County in 1828 in placer deposits, and for many vears thereafter 
a considerable output was maintained. 

The Packes Hill mine, in Burke County, and the Red Springs and 
Splawn mines, in Polk County, report no production for 1906, but 
small placer operations in Burke and McDowell counties contributed 
$859 in gold during the year. 
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Along the extreme western border of the State lie deposits of copper 
in eneisses, in Alleghany, Ashe, Wilkes, and Watauga counties toward 
Virginia, and in Jackson and Macon counties near Georgia; gold 
deposits, also in gneisses, occur in Cherokee County in the southwest- 
ern corner of the State not far from the Tennessee-Georgia-North 
Carolina junction. In the last county miscellaneous placers reported 
a production of $883 in gold. 


SOUTH CAROLINA. 


The production of South Carolina in 1906 was 3,819.63 fine ounces 
of gold, valued at $78,959, and 92 ounces of silver, valued at $62, giving 
a total of 879,021. This shows a decrease, as compared with the pro- 
duction of 1905, of $16,152 in gold and $5 in silver. Six mines were 
reported active in 1906, of Rich 2 were placer and 4 were deep mines. 
From the latter, 49,327 short tons of dry or siliceous ores, with an aver- 
ave extraction in gold and silver of $1.60 per ton, were raised. From 
the placers, 13.06 fine ounces, and from the dry or siliceous ores, 
3,806.57 fine ounces of gold were obtained. Of the silver production, 
2 ounces were from the placers and 90 ounces from the dry or siliceous 
ores. South Carolina produced no copper, lead, or zinc, and it will be 
noted from the above that the precious-metal product is almost exclu- 
sivelv gold. 

The Appalachian gold belt covers the northwestern third of South 
Carolina and is represented by granites, gneisses, schists, and slates, 
striking northeast-southwest. In this area lie Abbeville, Anderson, 
Cherokee, Chesterfield, Greenville, Greenwood, Lancaster, Laurens, 
Oconee, Pickens, Spartanburg, Union, and York counties, the greater 
part of which were unproductive in 1906. 

In Chesterfield County there was a slight production of placer gold. 
In Lancaster County lie the well-known Blackmon and Haile mines, 
which together produced over 97 per cent of the gold and silver output 
of the State in 1906. The latter, the most important gold producer 
of the South, has recently been described in some detail by Graton,? 
as a replacement deposit. The country rock is a quartz-sericite schist. 
The ore bodies are large but of low grade and the gold is found partly 
free, partly in the sulphides. The processes of extraction have been 
adjusted to prevailing conditions with extreme nicety and total costs 
of production have been brought down to $1.60 per ton. The mine 
Is levels ed by great open cuts and by vertical shafts 100 to 480 feet 
deep, iid is equipped with a 60-stamp plate-amalgamation mill with 
concentration and chlorination pu. The Blackmon mine now 
closed down is developed by a shaft 175 feet deep and is equipped 
with a 20-stamp plate-amalgamation mill. In Spartanburg County the 
Jackson mine and the Hammett placer mine have been idle during the 
vear, as have the Ferguson and Wilson mines of York County. The 
latter is developed by 3 shafts, each 106 feet deep, and is equipped 
with & stamp mill. 

TENNESSEE. 


During 1906 this State produced 234.06 fine ounces of gold, valued 
at $4,838, and 55,931 fine ounces of silver, valued at $37,474. This 
shows an increase for the year, as compared with the production of 


a Graton, L. C., op. cit., pp. 77-87. 


332 MINERAL RESOURCES. 


1905, of $476 in gold and a decrease of $20,221 in silver. As in 1905 
the production of the precious metals is from one placer mine and 
two deep copper mines. The amount ot ore raised trom the latter 
was 538,141 short tons, this ore giving an approximate average 
extraction of 8 cents per ton in silver and gold. Although this is the 
total extraction reported, it is known to be somewhat low, as sume 
of the Tennessee copper is not electrolytically refined, another part 
of it is refined abroad, and the amount of gold and silver recovered is 
not available for purposes of computation. From the Tennessee 
placers 52.06 fine ounces of gold were obtained, and from the copper 
ores of the deep mines 182 ounces of gold and 55,931 ounces of 
silver were obtained. 

The most important metallic product of Tennessee is of course cop- 
per, of which 17,979,317 pounds, valued at $3,470,008, were produced 
in 1906. 

The Southern Appalachian gold belt, including the copper deposits, 
extends from North Carolina across the southeastern border of 
Tennessee into Georgia and crosses the two producing counties of 
Tennessee—Polk and Monroe. "The deposits are lenticular in form 
and occur in the Ocoee slates, whose age as determined by Keith? 
is shown to be Cambrian. The copper deposits are great. bodies of 
the low-grade sulphides, pyrrhotite, and chalcopyrite, containing a 
little gold and silver; as is well known, these deposits were famous 
for the rich secondary ores now almost mined out. 

The well-known Ducktown district of Polk County vielded all of 
the copper and silver and over three-fourths of the gold produced in 
Tennessee in 1906. In this county are the Polk County, Bur Burra, 
and London mines of the Tennessee Copper Company, and the Mary 
and Calloway mines of the Ducktown Sulphur, Copper, and Iron 
Company (Limited), an English concern. The former groupof mines 
are develo ved by three shafts, 300, 700, and 600 feet in depth, respec- 
tively, and by crosscuts, raises, winzes, and stopes, and are provided 
with a 1,500-ton smelter with converting plant, where the ore is 
treated, the Bessemer copper being es und to Europe. "The latter 
group are developed by two shafts, 350 and 330 feet deep. The plant 
consists of two 250-ton furnaces and one 125-ton furnace, in whieh 
matte only is produced. In Monroe County are a number of placer 
deposits. The Cooper mine was idle and the Coker Creek Mining 
and Power Company has not yet operated its dredee. The Lonsdale 
Gold Mining Company has done 2,000 feet of drifting and tunneling 
in a surface deposit and is contemplating the erection of a stamp mill, 
considering a large amount of ore to be in sight. The Unaka Mining 
and Development Company has been obtaining some gold by hydrau- 
licking and is expecting important returns trom its new dredge on 


Coker Creek. 


VIRGINIA. 


In 1906 Virginia produced 717.50 fine ounces of gold, valued at 
$14,832, and 250 ounces of silver, valued at $168. This shows an 
increase over the production for 1905 of $9,550 in gold and $61 in 
silver. The total of short tons of ore raised was 9,565, all of dry or 


a Keith, Arthur, Geologic Atlas U. S., folio 143, U. S. Geol. Survey. 1907, p. 3. 
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siliceous ores, yielding an average extraction of $4.17. There were 
no placer mines reporting production last year, and there was no 
production of copper, lead, or zinc. 

The gold belt extends from near the Great Falls of the Potomac 
southwestward through Virginia to the middle of the Virginia- 
North Carolina line, crossing Fairfax, Loudoun, Fauquier, Stafford, 
Culpeper, Orange, Louisa, Albemarle, Fluvanna, Goochland, Bucking- 
ham, Pillaylvania and Halifax counties; and a copper belt farther 
to the westward is thought to extend through Floyd, Carroll, and 
Grayson counties into North Carolina and Tennessee. The belt is 
from 20 to 30 miles wide, and the deposits are very largely the pre- 
vailing lens-shaped quartz veins in the schists. 

In Fauquier County the Liepold mine of the Virginia Mining and 
Development Company, which is developed by two shallow shafts 
and is equipped with a 10-stamp plate-amalvamation mill without 
concentrators, reports no production for 1906. In Orange County 
the Piedmont Mining and Milling Company reports no production 
from the Grasty and Chicago mines, but contemplates operations in 
1907. In Albemarle County the Faber mine, of the Albemarle Zinc 
and Lead Company, has been developed by a shaft 292 feet deep and 
a tunnel 150 feet long. This mine is equipped with a 100-ton grinding 
and dry-concentrating mill for zine and fend. The ore is of zinc and 
lead carrying only traces of gold and silver, and there was no prode- 
tion in 1906. In Fluvanna County the Hughes mine, and in Buek- 
ingham County the Anaconda placer mine, report no production in 
1906. In Halifax County the 5-stamp null of the Tallyhill mine 
operated by Howard Brothers and Luce, began operations in Decem- 
ber and but a small production is reported from this mine. The 
Pontiac mine of the Pontiac Mining Company was idle. The Seaboard 
copper mine of the Seaboard Copper Company reports no production 
during the year. The Gold Banks mine of the Virgilina Mining 
Company was the most important producer in Virginia during the 

ear. This mine is developed by a vertical shaft 156 feet deep and 
by 300 feet of tunnel and is equipped with a 10-stamp plate-amalga- 
mation mill and a cyanide plant for the treatment of the tailings. It 
is expected that the capacity of the mill will be doubled. The vein 
is reported to be from 3 to 6 feet wide. In Floyd County the Brush 
Creek placer mine was not operated during the past year. 


TEXAS. 
By H. D. McCaskey. 
PRODUCTION. 


The State of Texas during the year 1906 produced 77 fine ounces 
of gold, valued at $1,592, and 301,772 ounces of silver, valued at 
$202,187, & total production of the precious metals of $203,779. 
Compared with the production for 1905 these figures show an increase 
in gold of 65 ounces, valued at $1,344, and a decrease in silver of 
85,634 ounces, valued at $31,867. In addition to this, Texas pro- 
duced 49,030 pounds of lead, valued at $2,795, an increase over the 
amount reported for 1905. 


334: MINERAL RESOURCES. 


The precious metals obtained were all from lead ores, of which 
24,567 short tons were raised. The average extraction was therefore 
$0.06 in gold and $8.23 in silver, a total of $8.29 per ton. 

During the past year no production of gold and silver was reported 
from El Paso County, where are located several small mines. Presidio 
County reported two producers, the only mine of present importance 
being the Shafter, which has had a steady output for several years. 
This mine is developed by a vertical shaft 700 feet deep, and is 
equipped with a 15-stamp pan-amalgamation mill. Considerable 
lead and silver are recovered by concentration of the tailings of this 
mill and a few tons of concentrates were shipped. 

The silver and lead ores from the Shafter mine are chiefly silver 
chlorides and cerussite, together with argentiferous galena. The 
ore deposits are irregular bodies in the Cibolo limestone, probably 
of Upper Carboniferous age. Sphalerite, quartz, and malachite are 
also found. 

Copper and tin ores are found in El Paso County, and quicksilver 
is obtained from cinnabar mined in the Terlingua district of Brewster 
S Un but these do not contribute to the production of silver and 
gold. 


UTAH. 


By V. C. HEIKES. 
PRODUCTION. 


The gold production of Utah for 1906, as reported by the producers, 
amounted to 252,439.42 fine ounces, corresponding to $5,218,386, an 
increase of $77,466 over 1905. Of silver, 11,550,634 fine ounces were 
reported, equivalent to $7,738,925, au increase of 514,163 ounces, or 
$1.072,897, over 1905. 

Returns were received from 133 mines, including 7 placers. The 
126 deep mines yielded 2,348,819 short tons of ore having an average 
of $5.51 in gold and silver, compared with $5.41 in 1905. The total 
average value, computing base metals at New York average prices, 
was $13.37 against $11.90 in 1905. "The total yield of gold, silver, 
copper, lead, and zinc in 1906 was $31,419,365, an increase of $5,594,978 
over the figures for 1905. The output of lead and zinc has been 
greatly stimulated, but somewhat less copper was produced in 1906 
than in 1905, in spite of the higher price oF the metal in 1906. The 
production for 1905 and 1906 is as follows: 


Production of gold, silver, and associated metals in Utah in 1905 and 1906. 


1905. 1908. m V de- 
Metal. : E | NE eae OMA T 
Quantity. Value. Quantity. Value. Quantity. | Value. 
Gold a.n.. fine ounces.. 248.602 | $5,140,020 | 252,439. 42 | 5.218.386 | + 3.747.42 , + $77.466 
SIVO AS do....| 11,036,471 6,666. 028 11,550,634 7.738.925 | + 514,163 +1,072, 897 
Copper.......... pounds..! AT, 208,054 8,93%. 406 56,503,576 ; 10,022,500 | — — 704. 478. 4-1. 984,064 
¡E A do.... LOB 882,000 | 4,882,454 125,342.83 7,144,542 | +21.460,827 , +2,282, 088 
VAN T ces do (008001328 | 196.489 6,474,615. 304,952 | + 3,144,288 | + 198, 463 
Tol | Irem 25,824,387 |e. ! 31,419,365 1.....LLuuuuu. +5, 594,978 


a Udden, J. A., Bull. Univ. Texas Mineral Survey No. 8, p. 54. 
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The ore output of Utah in 1906 was 2,348,819 short tons, worth 
$13.37 a ton, as against 2,181,061 short tons, valued at $11.90 a ton 
in 1905, showing a net increase of 167,758 short tons and an increased 
value of $1.47 per ton. 

The mining industry of the State is in a flourishing condition, as is 
shown by the fact that 167,758 more tons were mined in 1906 than in 
1905. Although this increase in the tonnage is considerably greater 
than in former years, growth has only commenced, as next year's 
report will include an enormous daily output of low-grade porphyry 
ores by the Bingham mines in the West Mountain mining” district. 
It was expected that the tonnage output figures for 1905 would be 
almost doubled for 1906, but on account of dons in constructing the 

eat concentrating mills at Garfield, and in completing the railway 
or handling the product, the expected increase did not appear. At 
the writing of this report, the first unit of one of the great mills is in 
ea es and that of the second will be ready before the close of 1907. 

ie tonnage of the State for the past five years and the value in gold 
and silver of ores sold or treated is shown as follows: 


Total tons of ore sold or treated in Utah in 1902-1906, in short tons. 


AN : Gold and 
Lord | Quantity. | silver value. 
A O E AE v v. 
PS NN pF UON Mo MEN GE RC EROR 1, 412. 379 10, 862, 231 
A cce A A 1,716,947 13,087, 600 
T AI A A AS DOMITIUS IR 2, 181, 061 11, 806, 148 
o ed die eb end pe od | 2,348, 819 12, 948, 660 
GOLD. 


The value of the gold production in 1906 was $5,218,386, an 
increase over 1905 of $77,466. "The additional yield was due to the 
auriferous copper ores shipped from Beaver County and the West 
Mountain (Bingham) district in Salt Lake County. Other counties 
from which satisfactory yields are recorded are Boxelder, Juab, 
Piute, Tooele, Summit, and Utah. The placer-gold industry of the 
southern counties in 1906 yielded 416.63 ounces, or $8,612.49 in 
value, mainly reported and estimated from Grand River in Grand 
County and San Juan River in San Juan County. Other counties 
contributing placer gold were Garfield and Uinta counties. The 
bulk of the gold, or 120,766.53 ounces, is derived from copper-bearing 
ores, principally from Juab and Salt Lake counties, which produce 
nearly half of the total output of the State. Only 62,866.25 ounces 
are derived from siliceous ores, which came chiefly from Boxelder, 
Piute, and Tooele counties, and 12,785.54 ounces from lead ores from 
Juab, Salt Lake, Tooele, Utah and Summit counties, the last named lead- 
ing in production. Gold from zinc-lead ores amounted to 555.77 ounces 
and from copper-lead ores to 50,215.63 ounces. Juab County led in 
each of these, while Summit County led in the production of copper- 
lead-zine ores. From the Tintic district in Juab County was obtained 
$1,925,066, against $2,086,656 in 1905; from the West Mountain 
(Bingham) district $1,631,786, against $1,316,817 in 1905; from 
Tooele County $922,658, against $926,532 in 1905; from the Park 
City district, Summit and Wasatch counties, $245,678, against 
$306,088 in 1905. 
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Source of gold production of Utah by kinds of ore in 1906, by counties, in fine ounces. 


County. | Placers. ae Copper ore. Lead orc. 

Beaver, Emery, Piute, and Sevier........................]......... 15,921.75 2,165. 10 3.23 
Boxelder, Millard, Morgan, amd Washington.............]......... LN A O dais raa 
Grand, Garfield, San Juan, and Uinta................... 416. 63 A rv ea 
JUS D. ica p eto cms Ahn gamle ext A IN uA 1,062. 00 52,648, 13 616. 09 
Salt- Dake: goes aeons eres A A A lane wae aes 65, 940. 78 244 33 
Summit-and Wasatclis solace ld osa 6.52 8.115.10 
006l8. 002 oL oet ERP et pea MEER oS ed ppt Oe VR nn ER 43,985. 75 |............ 250, 05 
O A artus qe ee [En cuta tcn ette tre etur 3, 541. 05 
Total re ust esa ect S o ca e Were Salas ea ia cada 416. 63 | 62,866.25 | 120,766, 53 12. 785. M 
Total 0[:19089. 421. ceu yeso vu exe ev Ex RES 322.00 | 64,353.00 | 125, 897. 00 17.805. 00 
Increase (+) or decrease (—)...................L.. +94.63 | —1,516. 75 | —5,130. 47 | —5.019. 46 

Mixed ores. | 
County. Zinc ore. c un ic | Copper- | Lead-zine | Total. 
are lead ore. ore. 

Beaver, Emery, Piute, and Sevier... ....... 20:00: PP 489. 66 |...........- 18, 620. 7 
Boxelder, Millard, Morgan, and Washington |.........]............|.....Lseeesss] eellel.eeee | 1,882.75 
Grand, Garfield, San Juan, and UiNta......[oo.oococoolococccaconno few eee eee elec cece cence 430. 63 
SN A EHE OEIL ID DEED tae dis AN 36, 233, 19 423. 45 91.652. 86 
Salt Lake.......... ous td ost Ld eel rur eia. R77. 41 12.679. 58 l............ 79. 748. 10 
Summit and Wasatch .. 2.0.0.0... eee fence eee 3. 704. 79 47.00 11.25 11,884. 66 
ODCIO uu A A A 200. 87 66. 20 121.07 44.633. 58 
UTR Lexi grates uA eco a ee esteri mu x ecu a uae orsa | Sars a ple hs adu a gea eras esha 3, 047. 05 
Total soa Sto a IRR RENDIR EROR RACE 90. 00 4, 783.07 50,215. 63 555.77 252. 439. 42 
Total Of 1905 ...2. oes as 95. 00 1, 682. 00 36, 818. 00 1,690.00 | 248,692. 00 
Increase (+) or decrease (—) ......... —45.00 | +3,101.07 | +13.397. 63 —1,13423 | +3,747. 42 


SILVER. 


Silver shows an increase of 514,163 ounces, as compared with the 
output for 1905; in value it increased $1,072,897. Increases were 
noted in Beaver, Juab, Tooele, and Utah counties, but principally in 
Juab County, where the copper-lead ores of the Tintic district yielded 
most of the silver. 


Source of silver production of Utah, by kinds of ore, in 1906, by counties, in fine ounces. 


| | Mixed ores. 
Plac- a Copper tenon: MC ! Copper- | Lead- Total 
County. ers. “ore. ore. ore, | RDR] Copper- | on, otal. 
zine ore. lead ore. Ore. 


¡€ ———————————— d|c————— 


Beaver, Emery, | | 
Piute, and Sevier.|......| 55,324] 45,271) 20,081.10, 416 2.22.2. 248, 189 ........ 379,281 
Boxelder, Millard, | , 
Morgan, and | 
Washington. ....[...-.. E 4, 315 4,412,........ j os 9,317 


Garfield, Grand ess 
San Juan, and 
Uinta............ 57 


"nn on rra rr rs rr ro rr rr rr rr o romo rr rr rr rr oe 
PU us cook cancel aeons 53,100, 1,257,531] AIQ AGT) eee. | 2,451,316 80,749 4, 261, s93 
Salt E cusses A err 724,054 — 23,95 ........ NL EU UA MES 2,272, 452 
Summit and Wa- | | ! | 
T T EE EEEE E ET 134| 1,687,083 0... 2,041,284 — 20,325 6,563 3,755,339 
Tooele........2002-[eceee- 2,600 0000... 2087 EIN 205.288) 55,395 75,016] 358,813 
¡TN MO IA ee ARA date seein oa E de 513, 482 
Total........ 57 M. 614| 2,082,205] 2,688,624 10,416 2,290,437) 4,254,953, 162,328 11, 550, 34 
Total of 1905.  — 6lj 94.497, 2,301,349) 3,104,375: 18,108 2,059,294] 3,200, S9, 227,959 11, O46, 471 
Increase (+) | 
or decrease 
ee —4 417,117) —200, 144) —415,751, —7. 092. +201, 143 +1, 054, 125 —65 63] 4-514, 163 
| | | 
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COPPER. 


According to reports from mining companies for 1906, the copper 
production remains nearly the same as for the previous year. The 
output decreased from 57,298,054 pounds, valued at $8,938,496, in 
1905, to 56,593,576 pounds, valued at $10,922,560, in 1906, a decrease 
in quantity of 704,478 pounds, but an increase in value of $1,984,064. 
The greatest production of copper was in the West Mountain district, 
at Bingham, the increase being 204,542 pounds over 1905. The 
greatest increases in production occurred in Beaver County, amount- 
ing to 1,850,150 pounds. The total ore mined and treated in Utah 
during 1906 was 2,348,819 tons; out of this amount 1,143,021 tons were 
treated more especially for its copper content. Sixty-nine per cent 
of the amount came from Bingham Camp from the mines of 4 great 
mining companies. The Park City district produced 179,085 tons 
of copper-lead-zinc ore out of a total of 224,468 pounds produced 
in the State, and Bingham 202,346 tons of poner ical ore out of a 
total of 347,857 tons for the State. The average gold and silver con- 
tent per ton of the copper ore was $3.38, of copper-lead-zinc ore $7.27, 
and of copper-lead ore, $11.18. Construction work was begun on the 
new concentration plants of the Utah Copper Company and the 
Boston Console Copper Mining Company near Garfield, on the 
shores of the Great Salt es These plants will treat the bulk of 
the low-grade porphyry ore of Bingham Camp. The Garfield Smelt- 
ing Company did not put its furnaces into commission until late in 
the year and consequently was only a small producer. 


LEAD. 


The production of lead in Utah increased from 103,882,009 pounds, 
valued at $4,882,454, in 1905, to 125,342,836 pounds, valued at 
37,144,542, in 1906. The increase was greatest in Juab County, 
which produced 16,049,863 pounds in 1905 and 24,249,776 pounds in 
1906, a gain of 8,199,913 pounds, accounted for by the activity of the 
mines in the eastern part of the Tintic district, the Deck Tunnel mine 
being the largest producer. Other important increases are recorded 
in Tooele, Utah, and Beaver counties. Summit and Salt Lake coun- 
ties remain about the same tor 1906 as during the previous year. 


ZINC. 


This metal was produced in Summit, Tooele, and Beaver counties. 
The output increased from 3,330,327 pounds, valued at $196,489, in 
1905, to 6,474,615 pounds, valued at $394,952, in 1906, a total increase 
of 3,144,288 pounds in quantity and of $198,463 in value. The 
increase was caused principally by Tooele County becoming a pro- 
ducer, its output coming largely from the Scranton mine, while Sum- 
mit County continues to rely on the Dalv-Judge mine and Beaver 
County on the Horn Silver property. With several important new 
producers in Beaver County in 1907, and improvements made in the 
milling plants at Park City, Utah’s zine production should be greatly 
increased during the coming year. 


QUICKSILVER. 

_Tooele County continues to produce quicksilver from the Camp Floyd 
district at Mercur. The output increased from 67,500 pounds, valued 
at $36,000, in 1905, to 102,075 pounds, valued at $52,339.50, in 1906, 
an increase of 34,575 pounds in quantity and of $17,701.994n value, 
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MINING INDUSTRY OF UTAH, 1906. 


The past year has witnessed unusual activity in the mining indus- 
tries of Utah, stimulated by high metal prices and lower smelting 
and freight rates on certain grades of ore. Twenty-one mining 
companies contributed toward the payment of over $5,000,000 in 
dividends: 

In the West Mountain district, at Bingham, a tremendous amount 
of development work was carried on preparatory to ore extraction 
on a much larger scale in order to supply the great milling plants 
under construction at Garfield. The Tintic Smelting Company, 
allied to the Utah Smelting Company, which operates a small copper 
smelter near Ogden, plans the erection of a lead smelter in the Tintic 
district near Eureka. 

The recent decision by the United States court at Salt Lake City, 
eranting an injunction against all the smelters in the Salt Lake 
Valley on the ground that their operation is injurious to other inter- 
ests, especially agriculture, because of sulphurous gas discharged 
into the atmosphere, is a serious matter. The court held that the 
smelters could not escape injunction because of the benefits arising 
in many respects from their operation, which could not be consid- 
ered as an offset to the damage inflicted by them. The smelters of 
the Salt Lake Valley include the American Smelting and Refining 
Company, Utah Consolidated, Bingham Consolidated, and United 
States Smelting Company. According to the terms of the injunction 
they may not smelt any ore containing more than 10 per cent of 
sulphur, by which it is understood that no ore of T a sulphur 
content may be roasted, and that similarly no ore, or rather furnace 
charge, of hiela sulphur content may be smelted directly in the 
blast furnace. The enforcement of this injunction has been post- 
poned six months by appeal by the smelters, but in the meanwhile 
plans must be seriously considered for readjusting their practice on 
a new basis. However, this is not a new matter, some action having 
been anticipated for a long time and elaborate experiments for the 
neutralization of the sulphuric-acid fumes having been conducted by 
several companies. | 

In the FOE table is shown the output of gold, silver, copper, 
lead, and zinc for the year 1906, by counties: 


Production of gold, silver, copper, lead, and zine in Utah in 1906, by counties. 


Gold. Silver. | Copper. 
County. Quantity. Value. Quantity. Value. Quantity. | Value. 
Fine ozs. Finc ozs. Pounds. | 
Beaver, Emery, Piute, and 
A niu socee sonst Se ie 18,629. 79 £385, 112 379, 281 $254,119 | 5,406,525 | $1,043, 450 
Boxelder, Millard, Morgan. 
and Washington............ 1,882.75 38, 920 9,317 6,242 482, 656 93, 152 
Grand, Garfield. San Juan, 
and UMA eee oc er 430. 63 8.901 T D. DDR oe 
ATUM URP A S 01.682. 86 1.805,253 4.261 893 2,855,468 | 7.321,471 1,413,044 
Salt Lake.................... 70,748, 10 1,643,540 | 2.272, 452 1,522,543. 30,618,010 7.839,278 
Summit and Wasateh........ 11,884. 06 245. 07N 3,700, 339 2,516,077 1,194,216 230, 484 
ur hs cell to dae ee ert OR 44,633, 5S 07 658 | Sos. 813 240, 405 1,570,680 303, 143 
A DUI uS res Lee oes eee! de 3.541. 05 | 13,324 | 513, 482 LE" 
| E 
A a Uae sta xe 252,439.42 , 25,218,390. 11,550,634), 7,738,925 00,003,576 10, 022, 500 
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Production of gold, silver, copper, lead, and zinc in Utah in 1906, by counties— Con. 


Lead. | Zinc. Total 
County. ——————— Eun 
Quantity. | Value. | Quantity. a Value. | s 
Pounds. Pounds. 
Beaver, Emery, Piute, and Sevier.... 5, 324, 726 $303, 510 780,276 $47,507 | $2,033,797 
Boxelder, Milla rd, Morgan, and Wash- 

IBOR ows 288, 158 16,425 AAA A 154,739 
Grand, Garficid, San Juan, and Uinta. cer A IO | 8,930 
Nabe SL e ae Oe 24,249,776 | 1,382,237 OIIO 7,546,002 
Silt Lak SN DD 24,849,937 | 1.416,446 ...... seeders 12,426,807 
Summit and Wasatch................ 46,511,176 2,651, 137 3,518, 139 214,607 5,857, 983 
(co A eana 13,347,100 | 760, 788 2, 176, 200 132,748 , 2,359,742 
Ec A CAO mae REN 10,771,903 G13; 009) AA A | 1,031,356 

gl A ey PLN *...-| 125,342,836 | 7,144,542 6, 474,615 € 


Tonnage of ore sold or treated, number of producing mines, and tenor of ores in Utah in 
1905 and 1906, by counties, in short tons. 


Number of Average value 
Total tons of ore sold | deep mines | Average total | per ton in goid 
| producing and silver. 
County. A Set eti e See eS |S es 
[Increase t) | 
or de- 1905. 1906 1905. 1906 1905. 1906. 
| crease (—) 
Beaver, Emery, Piute, and | 
BOXIGÉ Lue cositas ares 318,773 | +109,619 9 19 | $6.79 | $6.38 | $2.80 $2.00 
Boxelder, Millard, Morgan, 
Washington, and Weber 2. 6,555 | + 1,411. 9 5| 19.82 | 23.60 5. 99 6. 89 
Grand, Garfield, San Juan, ; | 
and Uinta................. |. RE 1 1| 18.06 | 18.06 | 18.06 | 18.06 
cat cad ida” eheu sio EN S efiam 301,721 + 42,008 32 30 26. 73 25. 01 17. 00 15.75 
sat. LALA cocoa eae ui eat us 1,016,922 | — 21,090 27 35 9.82 | 12.2 2. 65 3.12 
Summit and Wasatch....... A + 38,650 14 15 | 2.62: 22.12] 11.9 10. 43 
Tooele.....o.ooooocnooomono... 420, — 10, 368 15 13 4.10 5. 61 2.61 2.76 
¡EA AAA ee tte Raat 19,955 | + 9,528 7 8 | 36.88 | 51.68 | 15.92 20. 91 
Total. ........0.cceceee 2,348,819 | +167,758| 114 | 126 | 11.90; 13.37 | 5.41 | 5. 51 


a Weber County was a producer in 1905 only. 


Subdivision of tonnage, by kinds, of ore sold or treated from Utah in 1906, by counties, 
in short tons. 


Mixed ore. 
Siliceous| Copper Lead Zinc E 
County. ore. ore. ore. ore. Sarper Copper- | Lead- 
Ane Gre lead ore. ¡ zinc ore. 
| 

Beaver, Emery, Piute, and | 
Bevien C es area us tees (4,016 227,850 1,336 1,736 lea 13, 835 |.......... 

Boxelder, Millard, , Morgan, | 
and Washi enr dd 3,931 1,912 712 11. te atte or EYE A 

Grand, Garfie d. San Juan, 

and Uinta A pareve ese P LUN VG eu A. REN le eras | OCDE per" 
Habl. s coles mee tr aris te 26,550 113,474 24,477 Vac, wis cr RSS 125, X3x 11,382 
Salt Lake o.oo coi seca ance rides 799, 619 404 Lo 9,553 | 202,340 |.......... 
Summit and Wasatch........).......... 166 ; 79,5605 |.......... | 179. 085 351 5,625 
0060lB. A bea weds 334,755 A 4,483 |.......... 35, 830 5,487 39,532 
Utlli aot ens eere acte cest Sill © ates Bk Dm nc em 
Total for 1906, ......... 439,268 | 1,143,021 | 135,930 1,736 | 224,468 | 347,857 56, 539 

Value per ton in gold and | 
Libro A A $3. 13 $3. 38 $15. 20 $4. 61 | $7.27 | $11.18 $2.13 


Total for 1905.......... 421,319 | 1,049, 167 | 132. 783 | 3,018 | 163,935 | 357, 279 E 53,560 
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Tonnage of milling and smelting ore and concentrates, with value of gold and quantity 
of silver contautedt in bullion, produced in Utah i in 1906, by counties. 


Ore toconcentrating mills and ec concen- 
tretos Produced: 


Ore to gold and silver mills. 


County. À IUE pus eS d Rc Sree = 
Quan- Gold in verin! Quan- uan- Uen 
tity. bullion. | bullion. tity. tity. Gold. Silver. 
Short Short Short 
tons. Value. Fine ozs.| tone. tons, Value. | Fine ozs. 
Beaver, Emery, Piute, and | 
DeVIOP ru zo aue a AREA 73,981 $328, 284 52,508 | 221,002 20.359 $43, 130 42.670 
Boxelder, Millard, Morgan, 
and Washington Ror Set fie Sel A TOR 30, 758 4NS | 3,931 ^9 8, 162 102 
Grand, Garfield, San Juan, 
and Uinta A eos 16 | e A A O EE amass RE 
TA O A rampe rd 12,714 2,328 | — 2,504 20,171 
Slt LAO. oou: A ES A A 205,024 | 21.355 | 46,858 &1,191 
Summit and Wasateh.......lo...oooooolocrooonon.... a 188, 297 36,975 92,658 | 1,282.15 
T'OOOlB. os 334,715 909,208 .......... 69, 529 22, 306 5,025 204, 75 
MD eco A AA es un er uir ie preteens teen A A ele e eee eee ee 
Total do es 408,712 | 1,268,539 ! 52,994 | 790,407 ' 103,442 | 201,706 | 1,607,037 
Pertdolhi.csl.ueenaednd tuse e p Ee 3. 10 | CE lee RI DER aan 1.94 16 
Crude ore to smelter. Old tailings treated. 
County. T 


told. Silver. 


Quantity. Gold. | Silver. Quantity, 


Short tons. Value. Fine ozs. | Short tons. | Value. Fineozs. 

Beaver, Emery, Piute, and Se- | | 
Verea ote ees wis nee ck 23,790 $13, 392 284 105 Se SR a ee "ER 

Boxelder, Millard, Morgan, and 
Washington.................... 2.024 | oz or ep A 

Grand, Garfield, San Juan, and | 
Tinta A E M EE ee et Dee alot E AAA A A. AN 
O d 280,007 | 1,892,689 | 4,235,722 |............ | BM MOS, d 
Salt GRO AAA 721,898 | 1,001,082 | 2,101,201 |uiccssesuscleacuike rubr RR 
Summit and Wasateh............ 59,949 153,020 | 2,473,189 A A ate es epe 
Tooele nto eese clas | 15, 841 5.422 04 ORO Low ces | aC an 
VEGA is Sou d o A E Iz poder 19,955 | 13,324 E Al ose costos A es ae E 
Totoro daa | 1,133,064 | 3,739,529 | 9,800,546 AA kde tae edes 
A ee ea ews pee BBO) |) — S8... mM 

i } 


aValues included in concentrates. 


The following table gives for 1906 the number of mines classified 
according to their chief products: 


Number of mines classified by chief products in Utah, in 1906, by counties. 


Deep n 
Gold old - E 
Mines placer Gold Gold, |” 1 Gold Sil- Sil 
County. report- mines, gil ma | si Sn | as i| va 
ing hy- Gold: SES |S | ver, ER a ver | lead, 
product. | draulic. Ver. | Biol cop- | COR | Ver. | 204 Pss 
ver. y pi lead lead 
per lead Im 
lea ver, PT Piute, and Se- 
Vier. Ka ae A : 19 |.. vas X S 4 ab 03 2 * 
Boxel der , Morgan, Millard, 
W sentis EUIS oe eu i : iocus H TEE UPS ] 2 
Gri ane d, Garfield, San Juan, and 
| 11 La. le] í 
nans EE EA 30 l 14 7 3 A 
HEN LAN. os ehe at 35 S 19 6 | I 
Summit and Wasatch...... 15 ] ay is k- 
'l'ooek 13. 2 | 4 j 1 
AAA O 8 AA S " 
DOI cacao 133 7 4 i 22 1 ( 9 2 


a T wo contain only copper. b One contains also zinc. c Some copper. d Some zinc. 


Out of 27 counties in Utah, 18 reported production of metals in 
1906. Out of 133 mining districts, 33 reported production. 
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REVIEW BY INDIVIDUAL COUNTIES. 
BEAVER COUNTY. 


This section of the State became productive at a very early date— 
in 1558—and soon after several smelters were built. en the rich 
surface ores had been extracted mining received a set back, and not 
until 1906 has the industry really recovered. 

San Francisco district.—This district was organized in 1871. The 
San Francisco range, in which the district is situated, strikes north 
and south, and is about 15 miles long; its average width is 3 miles, 
and several of its peaks attain an altitude of over 1,000 feet above 
the adjoining valleys, which are nearly level and about 6,400 feet 
above the sea. 

There are no running streams in the canyons, and all the water 
obtained in the district is found in a few very feeble springs. In 
this range are exposed sedimentary beds to a thickness of several 
thousand feet, consisting of limestone, shales, and quartzites. Through, 
between, and overlying these sedimentary rocks are masses of erup- 
tive rocks, intruded at different periods, which consist of andesite 
and monzonite, the andesite being the older. The geologic structure 
is very complicated and is disturbed by faults. | 

The Horn silver mine produced originally silver, lead, and a little 
gold; but in recent years it has yielded substantial quantities of zinc 
and copper. The favorable condition of the market for zinc has 
ealed the management to move a large tonnage of that class of ore 
to the zinc smelters of Kansas, in addition to the lead ores with silver 
and copper values forwarded to the Salt Lake Valley smelters. The 
old stopes afforded much ore during 1906 that did not pay in earlier 
days. In stripping the low-grade ores, considerable high-grade lead- 
silver ore is found. The Centrifugal Concentrating Company, owner 
of the Peck patents, constructed an expensive plant during 1905 to 
treat the a of the mill and low-grade ores of the mine, but it 
proved a failure, owing to the character of the minerals, for which the 
plant was not adapted. The published annual report of the Horn 
Silver Mining Company for 1906 gives the following data: Zine ore 
was sold amounting to 1,664 net tons, assaying 29.60 to 34.48 per 
cent zinc, 13 to 20.70 per cent lead, and 7.40 to 15.20 ounces silver. 
The selling price varied from $8.15 to $16 per ton, and the total 
amount was $22,037, an average of $13.40 per ton. The output of 
zinc for 1906 was 1,041,701 pounds. The sales of copper ore amounted 
to 129 tons, assaying 15.40 to 20.30 per cent copper, 12.90 to 16.60 
per cent lead, and 2.60 to 4.30 ounces silver, with a little gold. The 
selling price was $34.61 to $58 per ton, making the total amount 
$6420, an average extraction of $49.70 per ton. The production 
of copper for 1906 was 53,315 pounds. "There were also mined for 
shipment in 1906, 12,394 net tons of crude ore, containing from 6.60 
to 83.40 ounces of silver, up to 28.60 per cent of lead, and a little 
gold, which was sold for $147,964, an average of $11.79 per ton. The 
output of lease ore amounted to 807 net tons, containing from 7.10 
to 19.70 ounces of silver, 14.50 to 27.14 per cent of lead, and a little 
gold, realizing when sold $13,497, an average yield of $16.61 per ton. 
It cost $3.99 to produce 1 ton of crude ore. In addition there were 
sales of 63 net tons of concentrates, ee ipn. 19.60 ounces of silver, 
16.10 per cent of lead, and 0.03 ounce of gold, which brought $758 
or an average of $12.03 per ton. 
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The Blackbird Gold and Copper Mining Company owns about 70 
mining claims. These claims bound the Cactus mine on three sides. 
There are 2 shafts down each about 300 feet; one tunnel about 400 
feet. Nothing but assessment work has been done on this property. 

The Cactus mine,* owned and operated by the Newhouse Mines and 
Smelters, is located at the town of Newhouse, on the western slope of 
the San Francisco Mountains, about 44 miles north of Frisco. The 
mine is developed by a tunnel 6,200 feet long, driven to connect with 
the main shaft at a depth of 600 feet. The ore is loaded on steel cars 
and hauled by electric motor to the storage bins, then loaded on rail- 
way cars and transported to the mill. Great activity has prevailed 
at this mine during. the past. year, since the discovery of an entirely 
new and distinct ore body, carrying higher grade ores than had here- 
tofore been found. The principal vein, on which the development 
has been done, strikes northeast-southwest. Both walls are of gran- 
ite, carrying chalcopyrite ore, which concentrates well under good 
millwork. It is reported the milling capacity will be increased from 
800 tons to 1,200 tons of ore daily, anel with this in view, 10 new jigs 
and a number of new tables of the Wilfley type will be manufactured 
on the premises. A fourth boiler of 300 horsepower capacity is also 
being added, and the mine is being equipped with electric hoists, one 
for the main shaft and one for the new shaft, which will be sunk below 
the tunnel level. Preparations to put this shaft down with great 
rapidity are being made. Early in the year a steam. shovel was 
installed at the surface and used in the removal of the overburden of 
earth which covers the ore body. After this was done, two “glory 
holes” were started, from which about half of the tonnage of the mines 
is now taken. "This is, beyond question, the cheapest mining work 
that 1s being done in Utah, the month of October having shown a 
product of 10,000 tons from the “glory holes," which cost only 19 
cents per ton for the actual mining. It 1s by such means as these that 
the immense low-grade product of the Cactus mine is made profitable. 
Three hundred and fifty men find employment in the mills and mines 
of this property, and from 40 to 50 cars of concentrates are sent to the 
Salt Lake smelter every month. On December 1 the wages of all the 
employees of the Newhouse properties were voluntarily raised 25 
cents per day. : 

The Frisco Contact Mining Company owns 18 patented claims 
adjoining the Horn silver mine on the north. "The geologic features 
in the Frisco ground are similar to those of its neighbor. "The strike 
of the contact is north and south and dips to the east about 80 
degrees in an irregular way, as indicated by all the croppings and fully 
determined by all the underground workings in the Horn silver mine. 
The main working shaft of the Frisco is down 500 feet, and from this 
level a drift is headed for one of the most prominent east-west faults. 

The Imperial Gold and Copper Company shipped to the smelter 
during the year 3 cars of copper ore, which gave returns of from 8 to 
15 per cent of copper, and some silver. Sixteen lessees were at work 
part of the year, and the principal work by the company consisted 

In driving a tunnel, now in 1,155 feet, to tap the old workings. 

The Lulu Mining Company, the claims of which adjoin the Horn 
silver mine on the south, has opened ore bodies showing good shipping 


a Emmons, 8. F., Cactus copper mine, Utah: Bull. U. S. Geol. Survey No. 260, 1904, pp. 242-248. 
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values on the 450-foot level. The mine is equipped with a gasoline 
hoist, which is being replaced by a steam hoist. The property 
should become a shipper during 1908. 

The property of the Indian Queen Mining Company is being devel- 
oped by tunnel. A vein of ore was encountered in a crosscut at a 
depth of 350 feet. 

n the 2 drifts opened up by the Leland Mining and Milling Company 
during the year some good lead-silver ore was disclosed. 

Star district.—The Talisman Mining Company, with about 220 
acres of mining ground located 12 miles southwest of Milford, has 
been pushing development work and making a few shipments of 
high-grade silver-lead ore during the year. It is intended to make 
use of the old workings, from which a large quantity of rich ore was 
reported by the first owners. 

he Cedar Mining Company owns property adjoining the Talisman 
mine. The work of reopening this property was begun in March. A 
total depth of 275 feet has been Arr d where ore carrying lead 
and silver was encountered by crosscutting. One car of ore recently 
shipped to the smelter is reported to have netted the company 
$2,351.66 for the silver and lead contents. 

The Burning Moscow Mining Company shipped a number of car- 
loads of ore containing lead, copper, gold, and silver. The property 
has large bodies of zinc-sulphide ore exposed that report an assay of 
30 to 42 per cent in zinc. A new vertical shaft has been started that 
iS to be 400 feet deep. "The old workings are opened to & depth of 
200 feet. In this district & number of other properties are being 
developed; these are the Hub, Commonwealth, and Progressive. 


BOXELDER COUNTY. 


Lucin district. —The Salt Lake Copper Company controls about 18 
mining claims located 2 miles from the Utah-Nevada line and within 
5 miles of the Southern Pacific Railroad, from which a spur is building 
to the terminus of a Leschen aerial tramway with which the mine is 
equipped. The company began shipping in November, 1906, to the 
United States Smeltin Com pans at Salt Lake City. At the present 
time the output is only about 50 tons of copper ore a day. It is 
reported that 150,000 tons, which will average high in copper, are 
exposed. 

ark Valley district. —The district has experienced a quiet year in 
the way of production, though a great deal of development work has 
been done. The Century Minin Conpany operated its stamp mill on 
ores of good grade and produced bullion and concentrates which paid 
the stockholders a small dividend and furnished funds for additional 
development work in the mine. The Sunrise Mining Company 
demonstrated the value of this property last year by making a test 
run at the Century plant. Development work is in progress. The 
Great Buffalo Company is steadily developing its property in a 
systematic way. 

Sierra Madre district. —Considerable development work was carried 
on in this district during 1906, but no shipments were made. The 
mining companies of the district have met with many discouraging 
conditions, and on account of the almost inaccessible canyons it has 
become a necessity to provide approaches in the way of wide trails 
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cut out along the mountain sides preliminary to the construction of 
eden from the mine workings to the railway station 24 miles 
west at Hot Springs, at which point a smelter is located for the treat- 
ment of copper ores. The principal development work has been 
carried on in the Eldorado group of claims, and on the Napoleon and 
the Santa Maria properties. In all of these properties some ore has 
been opened up that will bear shipment Ed. carries values in gold, 
silver, and, copper. 
EMERY COUNTY. 


Lost Spring district. —The Frandsen nu made a small ship- 
ment of ore carrying copper, lead, gold, and silver. 


GARFIELD COUNTY. 


White Canyon district.—The placers, known as the Bank of Ticaboo, 
located near Hite on Colorado River, produced gold in 1906 by 
ground sluicing. This bar is from 30 to 50 feet above the river. The 
concentrates contain much magnetite sand. 


GRAND COUNTY. 


Grand River district.—Considerable attention has been drawn to the 
placer deposits on Wilson mesa. It is reported that there are hun- 
dreds of acres of placer lands that will pan coarse and flake gold in 
abundance. The usual method of operation has been with a sluice 
box, and it 1s reported that these small operations have been cleaning 
up an average of an ounce of gold per day. A number of operators 

roduced placer gold along the river, among them the Big Six Mining 
Company operating the Ilamlin Bars. The output of the district is 
estimated at 157.22 ounces, according to reports of producers and 
dealers. 
IRON COUNTY. 


At Gold Springs, 14 miles westerly from Modena on the “Salt Lake 
Route,” are located several gold properties, which may make produc- 
tive a region that has lain dormant fae several years. The prevailing 
rocks are limestone, with dykes of rhyolite and andesite. The fissure 
veins having a northwesterly trend are said to yield the best values. 

The Jennie Gold Mining Company owns 9 claims on the Utah- 
Nevada line adjoining the Snowflake group, on the Nevada side in the 
Eagle Valley Mining district, in Lincoln County. The principal ore 
bodies are on the Matine ledge, and the main shaft is el about 
60 feet from the boundary line between the two States. Throughout 
the entire width of the lower drift, and for a distance of 120 feet, the 
ores encountered are reported to assay from $9 to $38 in gold. This 
body of ore extends to a depth of 130 feet, and from the development 
work performed enough ore has been extracted to pay for the amal- 
gamation mill now under construction. The mine is equipped with 
a 40-horsepower gasoline engine, and sinking is progressing to the 
200-foot level. 

The Uvada Gold Mining Company adjoins the Jennie and part of 
the Snowflake group on the Son: The property is being developed 
by a tunnel now in 340 feet. It is expected that the Jennie ledge will 
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be cut at 540 feet. The Snowflake mine lies to the west of the Jennie 
in Nevada and has not been operated during the past vear except for 
assessment work. The property is in litigation. 

The Big 14 group of claims at Stateline has been worked under lease 
and has produced some high-grade ore during the year. However, 
no ore was shipped from the district during 1906. 


JUAB COUNTY. 


Fish Springs district.—About 25 miles southerly from the Dugway 
district in Tooele County is Fish Springs mining camp, at which is 
located the Utah mine, which has a dividend record. This property 
has continued regular shipments throughout the year, and has paid 
dividends averaging about $3,000 a month to its stockholders. At 
the present time only high-grade ores are shipped by wagon a distance 
of 65 miles to Oasis, on the “Salt Lake Route,” the nearest railroad 
point. The workings have attained 900 feet. Several carload ship- 
ments made from the property have reported assays as high as 140 
ounces of silver and 45 per cent of lead. 

Tintic district. —Since the discovery of the old Eureka Hill mine in 
the vear 1870, the great mining district of Tintic has never been in as 
prosperous a condition as it is at present, this being due principally to 
the steady advance in the price of metals, and also to increased devel- 
opment work and intelligent application of the more modern methods 
of mining. | 


Production of gold, silver, and associated metals tn the Tintie district, Juab and Utah coun- 
ties, Utah, in 1905 and 1906, with increases and decreases. 


Increase (4-) or 
r 
PS 100. deerease(—). 
Metal. , : uis tetuer - 

Quantity. Value. Quantity. Value. Quantity. Value. 
pc xc" I O KC QM AL END cpu MEER er o m caua ae E 
Cod. ona fine ounces. . 100,042  $2.086,656 ;, 93,125.00 | $1,025,006 | — 7,816.91 | — $161,590 
Rv Dc E do....1 3,951,348 2,356,614 | 4,610,704. 3,050,232) + bay, 446 | + 702,618 
Coppers... cc... ee. pounds.. 10,982,751 ! 1,713,309 7,321,471 1,413,044 , — 38,601,280 — 300,265 
Eerd tern osseete ia do....| 18, 702, 573 879,021 | 32,022,190 | 1, 25,265 | 413,319, 617 | + 946,244 


TOUR areca ewes AM 7,065, 600 neu 8,252, 607 | mpm | + 1,187,007 


The production of ore in the Tintic district, Juab and Utah counties, 
Utah, in 1906, amounted to 317,576 short tons, worth $25.98 per ton, 
as against 266,761 tons, worth $26.48 per ton, in 1905, a net increase 
of 50,815 short tons and a decrease of $0.50 in value per ton. 

The origin of the precious metals by different kinds of ore is shown 
in the following table: 


Source of gold and silver in Tintic district, Juab and Utah counties, Utah, in 1905 and 1906, 
by kinds of ore, in fine ounces. 


: Siliceous A " " , | Copper-lead | Lead-zine 
Metal. Year. One Copper ore. | Lead ore. | ni Ore Total. 
Gold f 1905 132 77,610.00 | 1,379.00 20, 503. 00 1,318.00 | 100,942. 00 
e SAS 1 1006 1, 042 52,648. 13 2.058, 32 36, 933, 10 423.45 8,125.09 
Silver If 1005 6, 600 | 1,656, 391.00 + 310,435.00 | 1,818,174.00 150, 748. 00. (3,951, 348. 00 
op tat es \ 1906 33, 100 
| 


1, 257,531.00 — 768, 008.00 — 2,451,316.00 | 80,749. 00 '4, 610,794. 00 
| 
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The property of the Centennial-Eureka Mining Company was 
opened up in 1876 and has been a producer almost from the beginning. 
The holdings of the company consist of 230 acres of mining ground, 
developed by more than 15 miles of underground workings. The 
main shaft is 2,144 feet deep. The ore in the lower workings is of 
high grade, and the bodies are as large as on the upper levels. The 
mine produced during the year 86,420 tons of ore containing gold, 
silver, and copper. This company is one of the subsidiary compa- 
nies of the United States Smelting and Refining Company. 

The property of the Bullion Beck and Champion Mining Company 
has been brought into a prosperous condition by adopting the leasing 
system, which was begun about four vears ago, since when it is known 
that the lessors have taken about $300,000 in profits. Under this sys- 
tem of mining every miner working on leases earns an average of over 
$4 per day, and the old underground workings of the mine, supposed 
to have been stripped of ore, have yielded very substantial returns. 
The number of shipments from this property during the year is 
reported to be 392 cars of crude ore. The shaft is 1,300 feet deep. 
This is one of the old producers of the district, and its ores carry 
principally lead, with good values in copper, gold, and silver. 

The Eureka-Hill Mining Company has its property developed by 
a vertical shaft 1,500 feet deep. Most of the ore shipped is mined 
by lessees. The principal metal is lead, with good values in copper, 
gold, and silver. A 100-stamp concentration and amalgamating mill 
of 200 tons capacity on the property was not in use during 1906. 

To the south, on the opposite side of the mountain from the prop- 
erties of the last two companies mentioned, the Victoria Mining Com- 
pany, which has become a producer within the last two years, reported 
about 200 cars of good grade copper-silver ore during the year, and 
dividends to the amount of $125,000 to its shareholders, making a 
total since the mine began to produce of $162,500. Developments 
are carried on through a vertical shaft 1,600 feet deep. 

The Gemini Mining Company ranks second in importance in Tintic 
shipments, having sent to the smelters during the year 697 cars of 
ore containing gold, silver, copper, and lead. The property is worked 
by a vertical shaft 1,700 feet d 

During the year the Ridge and Valley Mining Company is credited 
with shipping 89 cars of silver-lead ore. The mine has been devel- 
oped ad operated through the Gemini Mining Company's shaft. 

'The Uncle Sam Consolidated Mining Company shipped 146 cars of 
lead-silver ore. The old 90-foot incline shaft is being sunk to a 
depth of 250 feet, and for this purpose the company is at present 
engaged in putting in an electric hoist. 

The Yankee Consolidated Mining Company experienced a severe 
loss by having almost its entire plant destroved by fire. However, 
it shipped 176 cars of crude ore during the year. The property is 
developed by a tunnel 2,000 feet long and a 45-degree incline shaft 
500 feet deep. 

The Mammoth Mining and Milline Company states that 1t will 
abandon its shaft, the deepest in the district and at present 2,225 feet. 
deep, because stoping has been carried too close to the shaft for 
safety. It is said that a new shaft will be sunk farther up the gulch, 
east of the present hoisting plant. The mine has a record of shipping 
during the year 641 cars of crude ore, which contained mainly copper, 
with lead, gold, and silver, its greatest value being in gold. 
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The Victor Consolidated Mining Company, owning the property 
adjoining the Carisa mine, continued sinking its shaft from the 500- 
foot level and expects to go 300 feet. deeper. Sixteen carloads of 
crude ore shipped from the property during the year carried its 
principal values in copper, with some in lead, gold, and silver. 

The May Day Mining and Milling Company maintained its regular 
course of shipments with good results and also carried forward a 
great amount of development work during the year. Shipments 
have been made from the 300 and 400 foot levels; on the latter fully 
1,600 feet of development work was done, the company employing 
e to 50 men and several machine drills to push the work 
ahead. 

The Ajax Mining Company has development consisting of a 3- 
compartment vertical shaft with 5 levels 100 feet apart. The prop. 
EE a a steady producer of ore carrying principally copper with gold 
and silver. 

The Carisa Copper and Gold Mining Company has produced from 
the 300-foot level in the last few years considerable ore, carrying 
mainly copper with gold and silver. 

The Laclede Mining Company has a vertical shaft on the property 
500 feet deep. The principal metal contained in the ore is copper 
with lead, gold, and silver. 

The Grand Central Mining Company, owning property adjoining 
the Mammoth mine, is a regular producer of ores carrying mainly 
lead and copper with gold and silver. | 

The Joe Bowers Mining Company has sunk its shaft 400 feet deep. 
The property was operated under lease for a few months in 1906, 
shipping lead ore containing gold and silver. 

The Lower Mammoth Mining Company did considerable develop- 
ment work during the past year and blocked out much ore between 
the 1,500-foot and 1,750-foot levels that promise to make the property 
a producer for many years. 

The Undine mine was in the hands of lessees and produced lead 
ore carrying copper, gold, and silver. 

The Beck Tunnel Consolidated Mining and Milling Company 
reported during the past year 342 cars of crude ore with lead and 
silver values, and dividends amounting to $305,000. This property 
has been the sensation of the district, opening up as it does a new 
area of productive mineral territory. Other properties with allied 
interests are the Colorado, Iron Blossom, and Crown Point. The 
Colorado will be a producer in 1907; the others will be developed. 
The ore body in the Beck Tunnel mine is said to be similar to the 
large body of galena occurring in the Humbug ground of the Uncle 
Sam Mining Company a number of years ago. This latter body was 
50 feet long, 13 to 20 feet wide, and 50 to 60 feet high, and was formed 
entirely of almost pure lead-sulphide, averaging 75 per cent lead and 
50 ounces of silver per ton. 

The Brooklyn Consolidated Mining Company and the Tintic Iron 
Company are producers of iron ore with about 593 per cent of metallic 
iron, 

The Victoria Mining Company operated through the Grand Central 
Mining Company's shaft and has shipped during the year consider- 
able lead ore. Its principal values are silver, with sonie gold. 

The Black Jack Mining Company made shipments of ore from its 
property carrying lead, silver, and gold, 
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The West Morning Glory Mining Company has its property devel- 
oped by a shaft 500 feet deep, but has been idle for several years, and 
the ore shipped during the year was taken from the dump. It con- 
tained edd copper, with gold and silver. 

The Eagle and Blue Bell Mining Company has sunk a shaft on its 
property 1,100 feet deep and has driven a tunnel 1,200 feet. The 
Bopper ore shipped last year has its greatest values in gold and 
silver. - 

The South Swansea Mining Company turned its property over to 
lessees, who took out several shipments of lead ore carrving values 
in gold and silver. 

The Star Consolidated Mining Company produced lead-copper ore 
carrying gold and silver. 

The Swansea Mining Company, with a vertical shaft sunk 1,050 
feet deep, shipped considerable lead ore containing gold and silver 
and paid $18,000 in dividends during the year. Its operations have 
been and still are confined to ore bodies above the water level. Devel- 
opments indicate large bodies of low-grade iron sulphides interspersed 
with better grade of ore. 

MILLARD COUNTY. 


Leamington district— The Yellowstone claim, which is developed 
by an incline shaft 200 feet deep, produced some lead ore carrying 
silver. 

| MORGAN COUNTY. 


Argenta district. —The Carbonate Hill Mining Company shipped a 
number of carloads of lead ore carrying silver to the Salt Lake 
smelter. 

PIUTE COUNTY. 


Gold Mountain district—The Annie Laurie Mining Company de- 
velops its property by 3 tunnels, each of which is over 3,000 feet 
long. The property is equipped with a 250-ton drv-crushing amal- 
gamation and cyanide mill. The bullion shipped has its greatest 
values in gold. "This property was closed down in August and went 
into the hands of a receiver. 

The Sevier Consolidated Mining, Milling and Power Companv is 
developing by 6 tunnels which aggregate 1} miles in length. The 
mill is equipped with 18 Merrals stamps and a cyanide plant having 
a capacity of 100 tons of ore per day. 


SALT LAKE COUNTY. 


Little and Big Cottonwood districts.—In 1906 these two districts 
mined and shipped 20,801 tons of ore, with a value of $587,934 for the 
gold, silver, copper, and lead content, the production coming from 10 
properties, an increase of 4 reporting over the preceding year. Com- 
paring the figures with those for 1905, the ore decreased 5,202 short tons 
‘while the value increased $135,959. The gold in these two districts 
is obtained from lead ore, 54.44 ounces; copper-lead-zine ore, 686.80 
ounces; copper-lead ore, 20.83 ounces; & total of 762.07 ounces. The 
silver is secured from copper ore, 91 ounces; lead ore, 4,577 ounces; 
copper-lead-zinc ore, 13,062 ounces; copper-lead ore, 327,372 ounces; 
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a total of 345,102 ounces. Five claims, formerly known as the Snow- 
storm, Peosta, and Merrill-Soules, were consolidated in 1906 with the 
12 claims of the City Rocks Mining Company. Thirty years ago ship- 
ments from the Siroco deposits of the former properties carried silver . 
and lead in paying quantities. Much of the ore carried high copper 
contents, which at that time were penalized by the smelting compa- 
nies. During the last few years lessees of the property have made 
many profitable shipments. Within the last few months the com- 
pany has abolished the leasing system and is itself working the prop- 
erty. "Three tunnels of 1,500, 2,000, and 2,500 feet, respectively, were 
extended toward the vein with the purpose of intersecting ore bodies 
proved to exist in the discovery shaft. A fourth tunnel has been 
planned which will be 6,000 feet long and will be started 700 feet below 
the 2,500-foot tunnel. On account of a scarcity of teams for hauling 
ore to the railroad, the output for 1906 was greatly lessened. 

The South Columbus Consolidated Company was newly organized 
during the year and acquired the holdings of the South Columbae and 
Alta-Quincy Mining companies. Development work is being carried 
on by the projection of a tunnel which will cut the contact nearly 1,000 
feet below the surface. Since the consolidation the ore bodies have 
been explored successfully through the Quincy tunnel, from which 
crosscuts are developing ore carrying gold, silver, and copper. A 
ereat quantity of milling ore has been opened up, which is reported to 
have between 3 and 4 per cent copper. 

The Columbus Consolidated Mining Company reports mining and 
shipping 6,134.6 tons of first-class ore, which netted the company 
$284,212, or an average of $46.33 per ton. "There were also mined 
12,299 tons of milling ore having a gross value of $11.15 per ton. De- 
velopment work during the year consisted of 3,304 feet of tunnels, 
drifts, and prospects, 238 feet of shaft sinking, and 582 feet of up-raises. 
The total development work on the property during the year was 
4,124 feet, at an average cost of $16.99 per loot: 

The West Columbus Mining Company made its first shipment of 
ore in September and red substantial values in copper and silver. 
The company owns the Silver Dipper and Leroy group of claims. 

The Continental-Alta Mines Company is a regular shipper of lead 
ore containing some copper, with good values in silver and gold. 

The Albion Mining Company shipped 1 carload of ore carrying 
lead containing gold and silver. The Silver King Group ipod: ore 
carrying lead, copper, and silver. 

The Consolidated Flagstaff Mines Company made a number of ship- 
ments of lead ore carrying gold and silver. Development work was 
carried on by a tunnel 120 feet long. 

The Copper Apex Mining Company, in the Big Cottonwood district, 
is developing its property by an incline shaft 150 feet deep. Some 
ore was shipped during the year giving va:ucs in lead, copper, and 
silver. The Scottish Chief mine is developed through an incline shaft 
700 feet deep. The ore shipped contained lead, copper, silver, and 
gold. The Maxfield Mining Company shipped Peale lead ore 
carrying some copper, gold, and silver during the year. 
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West Mountain (Bingham) district.—The production of Bingham 
Camp for 1905 and 1906 is given in the following table: 


. Production of gold, silver, and associated metals in West Mountain or Bingham district, 
Salt Lake County, Utah, in 1905 and 1906. 


Increase (+) or de- 
1905. 1906. 
crease (—). 
Metal. (0) 
Quantity. Value. Quantity. Value. Quantity. Value. 
(Gold. ceri LS fine ounces.. 63,701 | $1,316,817 | 78,986.03 | $1,632, 786 12-15, 285. 03 | + $315, 969 
IA S owe waetaSes eee do....| 1,980,583 : 1,196, 272 1,927,350 1,291,325 |— 53,233 | + 825,053 
Copper.............. pounds, .| 30,219,734 — 6,118,279 | 39, 424,276 | 7,608,885 l4 204,542 | +1, 490, 606 
¡PA see rare ei do....| 23,494,879 | 1,104,259 | 22,927,661 | 1,306,877 |- 507,218 | + 202,618 
TOUR. ieee Sache xu ace Sevan dane | 9, 735, 627 |............. 11,839,873 |............ +2, 104, 246 


The production of ore in the Bingham district, Utah, in 1906 was 
996,121 tons, worth $11.88 per ton, as against 1,012,009 tons, worth 
$9.62 per ton,in 1905, a net decrease of 15,888 short tons and an increase 
of $2.26 per ton. 

The number of producers in 1906 was 25. As shown in the above 
table, the production of gold and copper increased and silver and lead 
decreased, but the values of all metals show a substantial increase on 
account of the high prices paid for them during the year. Copper ores 
contain the larger part of the gold produced in the district and the 
opr ores most of the silver. This is shown in the following 
table, which gives the origin of the precious metals by kinds of ore: 


Source of gold and silver production in the West Mountain or Bingham district, Salt Lake 
County, Utah. in 1905 and 1906, in fine ounces. 


— e —— 


i Copper- | 
Metal. Year. | Copper ore. Lead ore. | lead-zinc venient Total. 
| ore. à 
Gold 1005 | 45,910.00 | 1,873.00 Ns sdb days 14,918.00 ' 63,701.00 
See Pee TUI ee ge ee ee 1906 65, 946, 78 189. 89 190. 61 12, 658. 75 78, 986. 03 
Silver 1905 HOS, 235.00 526. 460.00 |............ 845, SS2. 00 1,980, 583. 00 
ES 1906 | 724,863. 00 | 19,328.00 | 30,803.00 | 1,152,356,00 — 1,927,350. 00 


The producers of the district are: Utah Consolidated Mining Com- 

any, United States Mining Company, Utah Copper Company, 
Binchi Consolidated Mining and Smelting Company, Boston Con- 
sohdated Mining Company, Tintic Mining and Development Com- 

any, Bingham-New Haven Mining Company, Ohio Copper Company, 

hoenix Mining Company, Sampson Mining Company, Fortuna Min- 
ing Company, Utah Apex Mining Company, New Red Wing Gold 
Mining Company, Butler Liberal Consolidated Mining Company, Clus- 
ter Mining Company, Silver Shield Mining and Milling Company, New 
England Gold and Copper Mining Company, Massasoit Mining Com- 
pany, Strickley-Montezuma Mining Company, United Bingham Mines 
ompany, Bingham Group Mining Company, Frieda and Pappea 
claims, and Winnamuck mine. The principal producers of the di 
trict are mentioned in the following paragraphs: 
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The Utah Consolidated Mining Company reports a general scarcit 
of Jabor throughout the year 1906 at both mine and smelter. While 
this did not necessitate a shut down of any part of the company’s 
works, it retarded operations. The fuel shortage during the last 
months of the year also affected the capacity of the smelting plant. 
According to the annual report of this company, the developments 
continue to be satisfactory. There were mined during the year 
277,874 tons of sulphide copper ore, 677 tons of oxidized gold ore, and 
235 tons of lead ore. The copper and gold ore was shipped to the 
company’s smelter and the lead ore was sold in the open market. 
There were treated 279,737 tons of sulphide ore, 677 tons of oxidized 
ore, and 16,576 tons of custom ore, an average of 766.4 tons per day 
of sulphide ore. The product of the ore was 18,994,816 pounds of 
bullion, which yielded 18,533,974 pounds of fine copper, 457,812.24 
ounces of fine silver, and 42,601.22 ounces of fine oid. Of the above 
refined product, the custom ore yielded 170,000 pounds of fine copper, 
3.271 ounces of fine silver, and 15,110 ounces of fine gold. Practi- 
cally all of the above product came from the workings above No. 5 
level, the exception being about 50,000 tons taken out in No. 1 ore 
body, on stopes on 6 and 7 levels, and from one of the smaller western 
ore bodies, which was stoped on 6 level. Stoping was by the square- 
set system, with filling where necessary. The contract system in 
the employment of labor was continued. During the year 10,732 
feet of exploring and development work was done, 8,007 feet of which 
was in rock and 2,725 feet in ore. This work was confined princi- 
pally to the upper levels, and resulted in the development of about 
280,000 tons of copper sulphide ore. The most important develop- 
ment of the year has been what is known as the “Pacific ore body" 
in the western end of the present workings, and at an elevation of 
about 150 feet above No. 5 level. Here a large, flat ore body of 
exceptionally good grade was opened up, and about 175,000 tons 
mined from it during the year. Apparently this ore body extends 
extends westward beyond a well-defined fault line, into ground never 
before proved productive, and makes the territory to the west very 
promising. The mine equipment has been kept 1n good repair and 
the cost charged to operating. An aerial tramway, for transporting 
supplies to the upper mine workings from the present upper tramway 
terminal, is in course of construction. The tonnage of sulphide cop- 

r ore in sight is estimated at 1,100,000 tons. Accounts to Decem- 

er 31, 1906, show a net profit for the year of $2,835,008.57 ($9.45 
per share), out of which $1,650,000 ($5.50 per share) was declared 
in dividends. 

The original properties of the United States Mining Company were 
known as the Old Jordan and Old Telegraph mines, comprising 
more than 750 acres through which runs the Old Jordan lime belt, 
so called, for a distance of 24 miles. This vein, opened in 1863, has 
been worked continuously since that time and, as reported, has pro- 
duced more than $50,000,000 gross value of lead, silver, copper, 
and gold ores. More than 30 miles of tunnels and drifts have been 
run and the deepest workings are but 150 feet underneath the lowest 
tunnel. These mines have produced during the past year 95,270 
tons of ore, which have been transported about 3 miles over the 
company’s aerial tramway to a connection with the railroad, and 
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thence about 10 miles to the company’s smelter at Bingham Junction, 
12 miles south of Salt Lake City 

The Utah Copper Company’s operations have been chiefly directed 
toward the further deselonment of its ore bodies by preparing the 
property for enlarged operation and by erecting the new reduction 
works at Garfield, about 14 miles west of Salt Lake City. The min- 
ing property of the company is situated on the northeast and south- 
west ales of Bingham Canyon, a short distance above Carr Fork. 
The ore body is an immense mass of porphyry carrying cupriferous 
pyrite, Bici is found both in moll stringers and disseminated 
throughout the rock. The sulphides carry a small amount of gold 
and silver. The development on the southwestern side of the creek 
consists of a main tunnel driven into the hill. On the northeast 
side of the creek, a similar plan of development has been adopted 
and the workings of both sides of the creek have been coated by 
drifts under the creek bed. Electricity for lighting and haulage is 
used throughout the property. The ore is hauled to bins alongside 
the “Copper Belt” railroad, loaded by gravity into railroad cars 
and hauled to the experimental mill, which has a nO of 800 
tons of ore per day, and concentrates it 20 into 1; this ore comes 
mostly from development work and is said to average about $5 per 
ton in copper, gold, and silver. The mill has been hampered by lack 
of proper railroad service and is therefore unable to handle the ton- 
nage needed for constant operation. The first unit of the Garfield 
plant of this company went into operation in March, 1907. It is 
expected the first unit will produce 2,000,000 pounds of copper per 
month, while the mill in Bingham Canyon should produce 500,000 
pounds of copper monthly. 

The Bingham Consolidated Mining and Smelting Company owns 
the Dalton and Lark, Antelope, Brooklyn, Commercial, Miner's 
Dream, Sampson, Old Hickory, Vernard, Bingham, and sundry 
other mines and claims in this and other counties of Utah. The 
Bingham properties have a considerable variety of ores; at and near 
the surface principally sulphides with gold and silver-lead values 
are found. The company owns a smelting plant at West Jordan, 
Utah, 13 miles from the mine. The mines have lately been taken 
over by the same interest which controls the Ohio Copper Compan 
property. The Mascotte tunnel of the Dalton and Lark mine, whic 
is about 8,000 feet long, will be driven on to a connection with the 
ore bodies of the Ohio mine, as well as with those of the Commercial 
mine belonging to this company. To reach this point, the tunnel 
will have to be extended about 7,000 feet. 

The Boston Consolidated Mining Company owns about 365 acres 
of mining property, with a general northeast-southwest trend, in the 
heart of the Bingham camp. The southwesterly portion includes 
the limestone and quartzite in which the sulphide ore bodies are 
situated, and from which 600 to 700 tons of sulphide ore are being 
shipped daily. The northeastern portion of the property, which is 
reported to cover 75 acres of the copper-bearing porphyry, rises in a 
mountain 700 feet above creek level, and from results of diamond- 
drill holes, is believed to warrant mining for 300 to 400 feet below 
the creek level. It is purposed to extract daily 400 to 500 tons of 
this low-grade ore; ind on its becoming evident that no ordinary 
method of mining would meet the necessities of the case, on June 
24 a 95-ton Vulcan steam shovel with a 3-yard dipper was brought 
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into use, this company being the first to commence actual shoveling 
in the camp. This shovel loads into 4-yard, side-dump, narrow-gage 
cars in trains of 10 cars each, pulled by an 18-ton saddle-back engine. 
Four engines are used in attending the shovel and one other is in 
reserve. About October 1, a second steam shovel of the 90-ton 
Marion type was placed in commission. To the mine equipment 
has been added an electric locomotive for use in one of the tunnels, 
and a 20-drill air compressor, for which power was furnished by the 
Telluride Power Company. 

At Garfield, at close proximity to the plant of the Garfield Smelting 
Company, a site was secured for the largest gravity stamp mill in the 
world. It is estimated that 3,400 tons of structural steel material 
will be used in its construction. The mill will contain 360 Nissen 
independent stamps, with provision for an additional 360 Nissen 
stamps after completion of the first installment, and when completed 
will handle 6,000 tons per day. It is expected that the entire plant 
will be placed in commission during 1907. 

The Tintic Mining and Development Company owns the Yampa 
eroup of claims, and is also allied with the Yampa Smelting Company. 
The mining property adjoins the Highland Boy mine of the Utah 
Consolidated. The mine has upwards of 2 miles of underground 
workings, being developed by 2 tunnels and a 1,700-foot shaft, which 
has 7 levels and connects at the bottom with the Craig tunnel, 3,248 
feet long, through which the ore is removed. The ore is similar to 
that found in the Utah Consolidated property. 

According to the report to the stockholders for the fiscal year end- 
ing September 1, 1906, the Bingham-New Haven et and Gold 
Mining Company shipped 10,795 dry tons of ore, for which $190,657, 
or $17.66 per ton, was received. The ore contains lead, silver, zinc 
copper, and some gold. The veins are contacts of quartzite and 
limestone, striking east-west with a dip to the north. The ores 
occur at the intersections of these contacts with north-south fissures. 

The Ohio Copper Company’s property adjoins that of the Utah 
Copper Company on the southeast. The ore is a quartzite carrving 
cupriferous pyrite, malachite, azurite, and some native copper. This 
ore body has been opened up for a distance of 800 feet in length by 
400 feet in depth bv means of a series of drifts and crosscuts and by 
a winze. The ore is of 2 classes—a milling ore, which will average 
about 4 per cent copper, with some gold, and a shipping ore, which 
assays from 15 per cent to 20 per cent copper. The latter ore occurs 
as a streak in the mill ore from 18 to 36 inches wide. The company 
owns the milling plant of 200 tons daily capacity located on the old 
‘“Winnamuck”’ mine, to which the ore is hauled by the ‘‘Copper Belt" 
Railroad. A new mill is planned near the mouth of the Mascotte tunnel 
of the Dalton and Lark mine. The capacity will be 2,000 tons of ore 
per day. 

The "Phoenix Mining Company owns a group of claims covering 
about 70 acres, situated on Upper Carr Fork, adjoining the property 
of the Utah Apex mine. A new tunnel has been driven for 1,600 
feet, in which 3 fissures have been encountered carrving values in 
copper and lead. The main ore body is about 8 feet wide; from it 
considerable milling ore has been treated and concentrates shipped 
to the smelter during the vear. A new concentrating mill, erected 
near the mine during the last. vear, treated 15 tons of ore per shift of 
8 hours, About 15 tons of concentrates have, béen shipped each 
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month, averaging 40 to 55 per cent lead, 9 ounces silver, $1 in gold, 
and 15 per cent excess in iron. | 


SAN JUAN COUNTY. 


Colorado River district.—The Goodenough Placer was operated and 
reports handling 1,400 cubic yards of material. The output of the 
district was largely estimated, having been reported by merchants. 

San Juan River district—Gold-bearing gravels and sand exist in 
the southeastern part of this county on the San Juan River for a dis- 
tance of more than 200 miles, commencing near the headwaters of 
West Mancos Creek and extending more than 100 miles west of Bluff 
City. This region has been almost inaccessible, but much prospecting 
was done in it in 1906. The Nugget Canyon Placer and Dredging 
Company is oe dredging operations on a large scale. The 
dredging machinery will be carried in from Winslow, Ariz. 


SEVIER COUNTY. 


Henry district—Two shipments of ore carrying gold and silver were 
made by the B. W. and H. Company, which has continued to develop 
its property located near Richfield, Utah. 


SUMMIT AND WASATCH COUNTIES. 


The Park City mining region extends into both Summit and 
Wasatch counties. The greatest and most productive area lies in 
Summit County; only one producer reported from Wasatch County 
for 1906. The gold production of the Park City region in 1906 was 
$245,678, a decrease of $60,410 as compared with 1905; the silver 
production was 3,755,339 ounces, a decrease of 242,826 ounces from 
the figures of 1905; copper also decreased, but lead and zinc show 
quite important increases. The metals were extracted from ores 
produced by 14 mines, which yielded 264,792 tons. In 1905 the 
same number of mines yielded 228,142 tons. From this region, ores 
milled or shipped direct to the smelters during 1906 amounted to 
264,792 short tons, valued at $5,857,983, an average value per ton of 
$22.12; in 1905 the mines yielded 228,142 tons of ore, an increase for 
1906 of 36,650 tons in quantity and of $696,791 in value, due almost 
entirely to the mercas output of lead and zinc. Concentrates were 
shipped amounting to 36,975 short tons, and containing $92,658 in 
gold and 1,282,150 ounces of silver. From 16,546 tons of old tailings, 
concentrates were shipped valued in gold and silver at $64,372. 

The production of metals in the region in 1905 and 1906 is shown 
in the NE table: 


Production of gold, silver, and associated metals in Park City mining region, Summit and 
Wasatch counties, Utah, 1905 and 1906. 


"m 1905. 1906. ai de diu 
etal. Le mr m e toi sa tud CP AAA A ESA 
Quantity. | Value. Quantity. ; Value. Quantity. Value. 

Gold............. fine ounces.. 14, 807 $306, ORS 11,884. 66 | $245,678 '— 2,9002. 34 | — $60, 410 
DUVET aS otto cl do.... 3.999,10 2, 414,591 3,755, 339 2,516,077 — 242,826 + 101, 186 
Copper.............. pounds.. 1.254.153 1135, 048 1,194,216 230, 484 — 59,937 + 34,836 
| 2,128, 198 | 46,511, 1706 ^ 2,651,137 +1,230,:359 + 522, 939 
116, 367 3,518, 139 | 214,607 !— 1,545,812 + 98,240 
 — A—_ _— E E 
95,101, AAA , 5,857,983 |............ + 696, 791 
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The production of ore in the Park City mining region, Utah, in 
1906 amounted to 264,792 short tons, worth $22.12, against 228,142 
short tons, valued at $22.62, in 1905, a net increase of 36,650 short 
tons and a decrease of 50 cents per ton. 

The gold and silver originated chiefly in the lead ores, and their 
production from this source for the last five years is as follows: 


Production of gold and silver contained in lead ores in Uinta or Park City district, Summit 


and Wasatch counties, Utah, in 1902, 1903, 1904, 1905, and 1906. 


Metal. 1902. 1903. | 1904. 1905. | 1906. 
Gold MAN beth ROTE fine ounces. . 15,025 14,744 13, 643 14,807 11. 884. 66 
ecos tien ga das do....| 7,967,296 | 6,835,908 | 5,814,356 | 3,998,165 | 3,755, 339.00 


The producers of the region for 1906 are as follows: Silver King 
Mining Company, Daly-West Mining Company, Daly-Judge Minin 
Company, Little Bell Consolidated Mining Company, Kearns-Keit 
Mining Company, Ontario Silver Mining Company, New York 
Bonanza Mining Company, Daly Mining Company, Creole Mining 
Company, Jupiter Mining Company, Odin Mining Company, Ámerican 
Flag Mining Company, and miscellaneous tailings plants on Silver 
Creek. "The reports of 3 of the principal producers 1n the region are 
summarized below. 

The shaft of the Silver King Mining Company is now 1,500 feet 
deep, and the vein has been prospected for nearly 2,500 feet. Last 
vear's developments show the ore body to extend far above the 700- 
loot level. Two veins are known to exist in the mine; one, known 
as the ‘‘Gold Vein," has not been opened to any extent, while the 
other lies at a contact between limestone and quartzite and varies in 
width from a few feet to over 100 feet. The contact vein has yielded 
in the neighborhood of $30,000,000, of which dividends have been paid 
amounting to $10,625,000. The company during last year added 
about 160 mining claims to its territory. The mine is equipped 
with a fine hoisting plant, the engine being of the Bullock-Corliss 
type, with double reels, each carrying 2,000 feet of flat 6-inch cable. 
A large cylinder Ingersoll-Sergeant compressor supplies air for power 
drills. The mine has its own machine alo where its cages and cars 
are made. The mill, which was completed in 1899, is lighted by 
electricity and heated by steam. It is of 200 tons daily capacity. 
The ore is discharged over grizzlies into 2 sets of Blake crushers; from 
here it is screened, passed through Cornish rolls, and through the jigs 
of which there are 16 of different mesh. The jig tailings are crushe 
by 4 Huntington mills, elevated to the classifier and then distributed 
on 15 Wilfley tables, while the finer material is treated on Frue 
vanners. The slimes are caught in a unique slime-pressing depart- 
ment and shipped as a separate product. The company owns its 
own sampling works, which are located at the railroad terminus and 
are connected with the mine and mill by an aerial tramway of the 
Finleyson type. Before the installation of the tramway the com- 
pany paid out $1 per ton for hauling its ores to the smelter and $2 

er ton for coal. The cost of the ore hauling is now less than one- 

et this figure, and the coal is hauled up with practically no cost 
at all. 


$ 
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The Daly-West Mining Company in its published report gives the 
following information: 

A large amount of exploration and development work has been done 
during the year with generally favorable results. On the lowest levels 
but little work of this nature was done, owing to the fear of encounter- 
ing water, conditions at the Ontario drain tunnel being unchanged. 
The Ontario drain tunnel has been reopened to within 500 feet of the 
Ontario No. 2 shaft, and it is hoped that the tunnel will shortly be 
entirely opened up, which will give the Daly-West Company an oppor- 
tunity to extend its drifts on the 1,200, 1,400, 1,500, and 1,550 levels to 
its western boundary, and also to open up its property to a considerabl 
dii depth. "The physical condition of the mine is better than it 

as been for some time past. The most important developments of 
the year were in the quartzite above the 900-toot level, opening up the 
Daly and parallel fissures on the 1,200-foot level and on the Little Bell 
contact, which will afford a considerable tonnage. 

The ore shipments for the year 1906 are as follows: 


Ore shipments of the Daly-West Mining Company in 1906, in short tons. 


| S Value. | Per ton. 
CEU TN 11,544 ! $417,899.97 $36. 20 
COHCOBCTALOR. reos a kv DIRE ob ih how NM wa imc. © 11.212 528, £50. 88 47.17 
Miscellaneous.. 2.2.2... 2... ce cee cee ce ossa serena 3,311 66, 687. 69 20. 14 


Toti tou dando bota tebe tcs ideas hasnt atte 26, 067 | 1,013, 448. 54 | 34. 50 
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The mill has only been in operation during the day shift, and durin 
June the plant wasentirely idleowing to labor troubles. Theamounto 
ore treated by the mill during the year was 75,745 dry tons. There 
was rejected by hand picking from the sorting belt 4,489 tons of waste; 
thus the actual tonnage crushed and milled amounted to 71,256. Much 
closer sorting is done in the mine than heretofore, so that early in the 
year the sorting out of first-class ore was entirely stopped and the pick- 
ers devoted their entire attention to the rejection of waste. The mill 
produced from the 75,745 tons of ore treated 11,212 tons of marketable 
product, containing by average assay 30.33 per cent of lead and 49.62 
ounces of silver per ton. The average assay of the ore crushed and 
milled showed lead 4.77 per cent and silver 10.52 ounces. During the 

ear there was marketed 554 tons of previously stored slime tailings. 

he mill treated during each day of service 416 dry tons. There 
were concentrated 6.86 tons of crude ore into 1 ton of concentrates 
with a recovery of 98.44 per cent of the lead and 73.04 per cent 
of the silver. Of the silver lost in the tailings it was found that 334 
per cent was in the form of a chloride that can not be recovered by 
concentration. 

The Daly-Judge Mining Company in its annual report to stock- 
holders gives the following interesting data: During the year 63,322 
tons of ore were mined; of this, 13,011 were of a shipping grade. The 
amount of crude ore treated in the mill was 58,845 tons, includin 
some ore mined before January 1, 1906, which was reduced to 9,838 
tons of lead concentrates and 8,320 tons of iron and zinc middlings, 
showing 1 ton of concentrates produced from each 3.2 tons of crude 
ore. The crude ore averaged 20.67 ounces of silver, 0.091 ounces of 
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gold, 24.61 per cent of lead, 0.41 per cent of copper, 14.62 per cent of 
anc, and 16.04 per cent of iron. It sold for $28.72 per ton. The 
concentrates averaged 18.40 ounces of silver, 0.070 ounces of gold 
33.33 per cent of lead, 0.17 per cent of copper, 7 per cent of zinc, an 
19.64 per cent of iron. They sold for $36.71 per ton. The zine 
middlings sold for an average of $5.95 per ton and the iron middlings 
for $10.05. The average amount of ore treated per day was 165 tons. 

During the year approximately 2,000 feet of development work 
was done exclusive of the prospecting work in the ore bodies. The 
drifting was done mostly on the 1,500-foot level. Some fine ore 
bodies were encountered, notably one on the 1,500-foot level, where a 
strong shoot 10 to 30 feet wide by 250 feet long was opened. This ore 
is practically free from zinc, but high in iron. A good part of the 
crude ore shipped during the year came from this stope, and as similar 
ore bodies are opened on the 1,300 and 1,400 foot levels above, it is 
expected to find good stoping ground between these levels. In the 
McSorley drift, just above the 1,200-foot level, the ore bodies have 
improved ite toward Bonanza Flat. The face of the stope now 
measures fully 50 feet and is largely of milling grade, but a fair tonnage 
of shipping ore is sorted from it. This ore shoot is opened in places 
for several hundred feet southwest from the point where it is now 
being mined, and has varied from 10 to 25 feet in width and from 30 to 
50 feet in height. 

TOOELE COUNTY. 


The greatest developments continue to be confined to the Cam 
Floyd, Stockton, and Ophir districts in this county, and to the N orth 
Tintic district in the southern part of the county. The Camp Floyd 
district relies mainly for its production on the Consolidated Mercur 
mines, all other properties being practically idle. It is understood 
that the properties at Sunshine will be opened up and the mills will be 
put into operation again with a new patent filter press. 

At Stockton many of the mines were unable to keep up operation 
the entire year, in some cases on account of shortage of fuel, in others 
because of shortage of cars, and this reason also applies to the decrease 
in production in the Ophir district. 

he county is credited with an ore production in 1906 of 420,085 
short tons, valued at $2,359.742 (exclusive of iron and mercury). 
Compared with the production of 430,453 short tons, valued at 
$1.680,588, in 1905, this is a decrease of 10,368 tons in quantity and 
an increase of $679,15- in value. 

The production of gold, silver, etc., in Tooele County in 1905 and 
1906, exclusive of iron and mercury, is as follows: 


Production of gold, silver, and associated metals in Tooele County, Utah, in 1905 and 1906. 


1905. | 1906. xdi cd E 
Metal. M FT AA SB PEE 

Quantity. Value. Quantity. Value. Quantity. Value. 
Gold occ: fine ounces. . 44,821 $926,532 , 44,633. 58 $022,058 — 187. 42 — $3.874 
Silver MR REATO do.... 327,556 197,844 358, 813 240.405 + 31.257 + 42,561 
Copper............. pounds..| 1,003.197 170,539 — 1,570,689 | 303,143 + — 477.402 | + 132,604 
PRA 02sec dp eds, do....| 8,205,514 385, 073 | 13.347, 160 | 760, 788 i+ 5, 141,346 | + 375,115 
VANS MEM NER dO: sse wand ec beu eee = 2,176, 200 132, 748 pt 2,176, 200 VE 132,748 


a cesta tee EE 1,680,588 eee. | 2,359,742 poem + 679,154 
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The production of ore in Tooele County, Utah, in 1906 amounted to 
420,085 short tons, valued at $5.61 per ton, against 430,453 short tons, 
valued at $3.90 per ton, in 1905, a net decrease of 10,368 short tons 
and an increase of $1.71 per ton. 

The fcllowing table shows the source of gold and silver in 1905 and 
1906, by kinds of ore: 


Source of gold and silver in Tooele County, Utah, in 1905 and 1906, by kinds of ore, in 
fine ounces. 


| 


Metal. Year. | Siliceous 


all oad Lead-7inc 
ore. lea A 


ore. ore Total. 


Copper- 
Copper Lead ore. adone 
, ore. 


1.00 223.00! 44,821.00 


Gold 1 1905 | 44 2| 127.00 176. 00 
"Paste 1906 | 43,985.75 |........| 259.69 200. 87 66.20 | — 12L07 | 44,633.58 
Silver 1905 456.00 | 250 | 39,474.00 | 254,908. (X 429.00 | 32,039.00 | 327.556 00 
eee 1906 | 2,600.00 |........| 20,514.00 | 205, 288. 00 | 55,395.00 | 15,016.00 358, 813. 00 


Camp Floyd district—The only companies operating in the dis- 
trict are the Consolidated Mercur and the Sacramento. Both have 
experienced a fairly prosperous year. In addition to paying $100,000 . 
in dividends, the Consolidated Mercur Company has met the cost of 
making changes in its process that will effect an additional saving of 
$0.50 per ton in the value of the ores mined and treated. It had the 
misfortune to suffer considerable loss from fire and consequent cur- 
tailment of output for a brief season.  Lessees have done a little work 
on the Northern Light property, and a few shipments of ore have been 
made. The report of the Consolidated Mercur Gold Mines Company 
covers the year ending June 30, 1906. In general the results of the 
year's work have been to economize in working expenses, to reduce 
the loss of gold in the tailings, and to restore the mine to much of 
its original productiveness. Development during the year was 
largely confined to reopening abandoned and caved stopes. Develop- 
ment in new ground has resulted in proving ore bodies, the boundaries 
of which had previously been determined. Much excellent ore was 
located in this way. "The amount of ore mined and sent to mill was 
302,806 tons, of which 126,538 tons, or 42 per cent, was base ore, 
needing to be roasted, and the remainder, 58 per cent, was oxidized 
ore, which required no treatment before cyaniding. The average 
value of all the ore treated was $3.76 per ton, 19 cents lower than 
during the previous year. This is explained by the larger propor- 
tion of ore contributed by the Magazine vein, which is of low grade, 
but so easily mined and treated as to be profitable, although on a 
narrow margin. The cost of mining and prospecting amounted to 
$1.41 per ton, or 10 cents less than during the previous vear. <A total 
of $428,464 was spent for mining. "The average recovery from both 
Golden Gate and Manning mills was $2.88 per ton. The average 
value of the tailings during the year was $0.956 per ton, a somewhat 
lower average than during the previous year. Exhaustive experi- 
ments are under way looking to a still further reduction in loss of gold 
in the tailings. Milling at the Golden Gate mill cost $1.07 per ton, 
a reduction of 5 cents from the previous year. The Manning mill 
was run for only a short time, after a lease given to outside parties 
had been abandoned. The roasting plant now includes 6 roasters, 
the average daily output of which was 68 tons. The roasting cost 
is $1 per ton; the fuel is slack coal, which costs $5.25 delivered. The 
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sold produced amounted to $870,887, or $2.88 per ton. The net 
profit was $104,122, or $0.36 per ton. During the year $100,000 was 
distributed in dividends. The company’s total dividends since its 
organization have been $1,155,000 on $1,000,000 of capital stock. 
Adding the dividends paid by the old Mercur and De Lamar com- 
panies previous to their consolidation into the present company makes 
a total of $3,335,313 distributed from the earnings of es mines. 
Experiments in the leaching department have led to the conclusion 
that lime can be more economically and satisfactorily used than caus- 
ticsoda. Accordingly, a limekiln has been built, and the lime has been 
used almost alone for several months. One result of its use has been 
the reduction in the consumption of cvanide used from 0.88 pound 
to 0.59 pound per ton of ore. Zinc dust is used for precipitating. 
aoe mill was closed during part of December on account of lack of 
coal. 

The Sacramento Gold Mining Company maintained its production 
throughout the season. Practically all the quicksilver that the State 
produces comes from the Sacramento. The sum of $40,000 was dis- 
tributed to stockholders during the year. 

The Overland Mining Company has been in the hands of a receiver 
for several months, and. under such management, sank a new shaft, 
cutting, at a depth of 860 feet, ore reported to average $3.25 per ton 
in gold. The mill, of 300 tons capacity, equipped for the cyanide 
process, was operated a short send during the year for the purpose 
of getting the accumulated ores out of the way. 

Clifton district.—' his district, lying about 50 miles north of Fish 
Springs district, is about 12 miles square, and is bounded on the south 
by the Overland Canyon, the old route to California. Clifton Gulch 
is about the center of the camp, and at different times has had 2 
smelters in operation in the past thirty years. On the Gold Hill 
property a smelter was built and operated in the early days and pro- 
duced some lead bullion; afterwards it was abandoned as the ores 
turned tofree-millinggold. Lateran amalgamation mill was installed. 

During the past vear the Western Utah Copper Company has taken 
over the most important properties at Gold Hill, and has developed 
them to a depth of 450 feet. Important ore bodies are said to have 
been opened 1n this mine. The ores of the camp, which have a gross 
value of about 320 per ton, are almost entirely copper bearing with 
characteristic values in gold and silver. It 1s expected that the 
Western Pacific Railway will build a branch line into this district 
some time during next year. 

Dugway district.— The formation in the Dugway district is princi- 

ally limestone underlaid by quartzite and cut by porphyry dikes. 

he ores carry lead, copper, Ed and gold. The iom group 
of claims was the first to attract the attention of prospectors. From 
it has been shipped some very good silver ores that were taken from 
the surface. Fi he following are some of the promising properties of 
the district: Yellow Jacket, Buckhorn, Silver Kirg, Cia 
Metallic Hill, St. George, Utahna, Dugway Mine, Eureka-Golconda 
Pennant, Black Warrior, Francis Bryan, Red Metal, Sunday, Four 
Metals, Ocean, and many others. 

North Tintiw district. —The Scranton Mining and Milling Company, 
with headquarters in Scranton, Pa., which owns the property formerly 
known as the Tiernan iron mine, about 10 miles north of Eureka, 


860 MINERAL RESOURCES. 


Utah, has shown considerable activity during the past year in the 
roduction of lead and zinc ore. On the tunnel level an ore body 
as been followed for 300 feet, and the ore shipped during develop- 

ment work, amounting to 40 tons per day, has been taken out in run- 
ning the various drifts. Two-thirds of this is a zinc silicate, with 30 
to 40 per cent zinc, that goes to the Kansas furnaces, while the bal- 
ance is a good grade of lead ore of about 45 per cent lead, which goes 
to the Salt Lake smelters. The product is hauled to Del Monte, the 
nearest shipping point on the “Salt Lake Route." The property is 
equipped with a compressor and other machinery. Encouraging 
reports come from the neighboring properties. Among the promis- 
ing properties are the Comet and Oxford groups, which are said to 
be located on the strike of the Scranton ore chute. The New Bul- 
lion, a mile distant from the Scranton, promises to be a regular ship- 
per in the near future. 

Ophir district. —The largest producer located in the district is the 
Ophir Hill Consolidated Mining Company, which has been produc- 
ing steadily through the year, and whose concentrating plant, 
enlarged to 150 tons daily capacity, has been kept in motion on an 
ore, which, though of low grade, is suitable for concentration. Elec- 
tric power is used exclusively. Adjoining the Ophir property is that 
of the Cliff Mining Company, formerly known as the Buckhorn mine. 
A force of 60 men worked during the year, doing mainly development 
work. Three long tunnels have been driven, developing the lead- 
silver ores; and an aerial tramway 1 mile long has been installed to 
connect the mine with the railroad tracks. 

Rush Valley or Stockton district.—This district lies but a few miles 
west from Bingham. During 1906 much prospecting and develo 
ment work was in progress. Stockton was discovered during the 
early sixties and is one of the pioneer mining camps of Utah. After 
the mining of the rich surface ores of silver and lead, deeper mining 
was too expensive without some means of unwatering the mines other 
than pumping, and for a number of years the camp was dormant until 
the Honerine drain tunnel of nearly 11,000 feet was driven at a cost of 
more than $250,000. The tunnel connected the Honerine mine, the 
Black Diamond, and the Southport. The adit is still being continued 
and will eventually furnish an outlet for the ores of the Galena King 
and intermediate properties. During the year the New Stockton 
Mining and Milling Company was the principal producer of lead-silver 
ores, and succeeded in opening up some very extensive bodies of mill 
ores and a limited quantity of high-grade ore. The Black Diamond 
Mining Company has been making headway in the development and 
extraction of ore. The Southport Mining Company is one of the few 
new incorporations effected in 1906. The Katherine Mining Com- 
pany is actively developing its ground, and recently began suit against 
the Honerine Company, charging trespass and unlawful extraction of 
ore. The Honerine Company operated its great mill during a short 
period and was a shipper of concentrates. 


UINTA COUNTY. 


Green River district.—Placer-mining operations were carried on in 
a small way by several operators; the output was reported by pur- 
chasers of bullion. Near the mouth of Cub Creek, the Uintah Placer 
Mining, Irrigation and Exploration Company is testing the old 
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river channels and reports finding values in the gravel from 10 cents 
to S2 per yard. The gold is in very fine flakes. 


UTAH COUNTY. 


The Tintic mining district of Juab county overlaps this county 
and includes several important producers. The figures of production 
are included in the Tintic table. 

American Fork district—This district is situated at the head of 
American Fork Canyon, within the boundaries of a national forest. 
It is bounded on the northeast. by Park City district in Summit 
County, and on the north by Alta or the Little Cottonwood district 
in Salt Lake County. It is reached by a good wagon road up 
American Fork Canyon, a drive of about 25 miles to the summit of 
Millar Hill, where the principal mines are located. In the seventies 
a narrow-gage railroad was built from the mouth of the American 
Fork Canyon to the mines and a smelter was erected and operated for 
a few years, treating the lead ores of the Millar and Dutchman mines. 
These old properties were abandoned after the immense surface . 
deposits of carbonate lead ores had been exhausted. Freight is 
hauled to American Fork, the nearest railroad station. Eleven 
mining companies are operating in the district; three are shipping 
and the balance developing for lead ores. Two electric-power plants 
have been constructed in the canyon, and two more are planned. 

The Wyoming or Millar mine has been actively worked for the past 
three years, and has about 12,000 tons of lead carbonate ore sacked 
and ready for shipment to the smelters. On account of the severe 
winter season this ore can only be handled during the summer 
months. The property is developed by tunnels, drifts, and raises, 
and belongs to the Aspinwall estate, of New York City. 

The Dutchman mine has had some very extensive workings for 
250 feet above the main tunnel, which has been driven 900 feet and 
is still in very fair condition, though all of the old stopes of the mine 
are caved. "The ore taken from near the surface was carbonate of 
lead. 

The Pacific Gold Mining and Milling Company, developing the 
Blue Rock group of claims, is located about & mile northeast of the 
Dutchman mine. A tunnel has been driven about 800 feet into the 
hill, gaining a depth of about 300 feet. "The ore occurs in a carbona- 
ceous shale between quartzite and limestone. The width of the ore- 
bearing shale between the two rocks forming the contact is from 12 
to 40 feet. 

The Pittsburg mine, located about 2 miles north of the Blue Rock 
claims, has had considerable development work performed upon it. 
The company owning the property plans the construction of an elec- 
tric-power plant. 

The Bog Iron group has been opened by a tunnel 400 feet long. 
Some high-grade ore and 19 tons of second-class ore were shipped in 
1906, and the latter was said to assay 26 ounces of silver per ton, 13 
per cent of lead, and 14 per cent of zinc. 


WASHINGTON COUNTY. 


Tutsagubet district. —The output of copper bullion of the Utah and 
Eastern Copper Company, owner of the famous old Dixie mines, a 
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few miles from St. George in the southwestern part of the State, had 
its output materially reduced by a series of difficulties. The zoad 
built at great expense between the railroad and the company's 
smelting works at Shem for the use of traction engines to haul out 
the bullion and take in supplies of coke, etc., was washed out and 
much of it had to be reconstructed. When effort was made to start 
the smelter and the freight traffic on the railroads became congested, 
it was found impossible to get fuel enough to remain in operation. 

The Paymaster properties, adjoining the Dixie, have been oper- 
ated under bond during the year, and reports from the property indi- 
cate satisfactory results. Considerable work was done on gold 
properties in the western edge of the county during the year, and it 
1s stated that mines of merit are being developed there. 


VERMONT. 
By H. D. McCaskey. 
PRODUCTION. 


During 1906 the State of Vermont produced 1,323 fine ounces of 
silver valued at $886. This output was entirely from copper ores, of 
which 7,399 short tons were treated, 765 tons being sent as crude ore 
to be smelted, and 6,634 tons being concentrated, resulting in 421 
tons of concentrates. The production of copper from the high-grade 
ore and concentrates amounted to 240,315 pounds, valued at $46,381, 
thus giving a total value of silver and copper of $47,267. No gold 
was reported from Vermont in 1906. The average extraction of 
silver per ton of ore treated mav, therefore, be placed at 0.18 fine 
ounce, valued at $0.12. 

The well-known mines of Corinth, Copperfield, and Strafford are 
located in Orange County. The Pike Hill group, near Corinth, is 
developed by an incline shaft and an adit and 1s equipped with a 
50-ton magnetic concentrator. 

These copper deposits are large bodies of low-grade pyritic ores in 
mica schists thought to be metamorphosed sediments and of unknown 
age. In general characteristics they much resemble the famous 
Ducktown deposits of Tennessee. The Ely mine of Copperfield, the 
Union of Corinth, and the Elizabeth of Strafford have produced con- 
siderable copper in the past, and could probably be made to pay 
again with improvement of economic conditions in mining and treat- 
ing large quantities of low-grade ore. 


WASHINGTON. 
By CHARLES G. YALE. 
PRODUCTION. 


The returns received from producers in the State of Washington 
for the calendar year 1906 show a vield of $221,648 in gold, $30,738 
in silver, $45,360 in copper, and $52,787 in lead. The decrease in 
total values for the vear is quite marked, the output being $175,667 
less than in 1905. This falling off is entirely in the gold and silver 
output, both the copper and lead values showing a decided increase. 
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The gold output is less by $183,430 than in the previous year and 
the silver product less by $44,989. This is due to a general falling 
off in production, notably in Chelan, Ferry, King, Okanogan, Snohom- 
ish, Stevens, and Whatcom counties. Some prominent mines 
which were producers in 1905 did nothing last year, while several of 
the larger ones are holding back their ores for cheaper means of 
transportation. The decrease is due almost entirely to the less 
quantities of siliceous ores treated, the falling off in that class being 
29,042 tons. The increase in output of copper ores brought little 
added gold or silver; and the lead ores treated were nonargentiferous. 
The increase in the production of copper and lead is natural, owing 
to the comparatively high prices of those metals during 1906. The 
copper output of 1906 is more than double that of the previous year, 
having increased by 126,321 pounds. The lead output is one-half 
greater, having increased by 321,057 pounds. The copper-producin 
counties, in order of amount of output, are Snohomish, Stevens, an 
Okanogan, while the entire lead yield was from Stevens County. 
The leading gold-producing county is Stevens, followed closely by 
dan which latter produced also over half the entire silver of the 

tate. 

Washington, taken as a whole, is a State in which base or “‘refrac- 
tory" ores predominate. It has very little free-milling ore, except in 
Whatcom County, and but few placers, and the majority of the 
miners and mining companies are hereon almost entirely dependent 
upon transportation and custom-smelting companies. In order that 
the mines may be worked at a profit, they must be located reasonably 
near a railroad line or some navigable waterway. The ore must be 
of comparatively high grade, or else freight and treatment charges 
must be very low; otherwise the mine must be an extensive one, 
capable of running and maintaining its own smelter and railway. 
These conditions are met in but few instances in the mining districts 
of Washington. Many of the important mineral-bearing counties are 
virtually without railways, and the ores in many camps are such that 
high charges for treatment are necessary. Under these prevailing 
conditions mining operations in the State are for the present more or 
less restricted. | 

In Washington during 1906 only $19,209 in gold and $95 in silver 
was derived from placer mines, and $28,671 in gold and $356 in silver 
recovered by milling and amalgamation, leaving the difference of 
$173,768 gold and $30,287 in silver to be accounted for by smelting 
operations. 

Of the 52 mines reporting production, 38 are deep mines and 14 
placers. Of these latter, 8 are surface or sluicing mines, 3 drift, and 
3 hydraulic. Of the deep mines, 23 are gold properties, 10 copper, 
33 lead, and 2 silver mines, this classification being made on the basis 
of chief product of each. Ferry and Stevens counties each have 10 
producing deep mines, with no producing placers, and Kittitas has 
more placers (han any of the other counties. 

Returns were received from 549 nonproducing mines in Washing- 
ton, of which Okanogan County reported the largest number, 128, 
followed in order by Stevens County with 94, Ferry 62, Snohomish 52, 
Whatcom 47, and Chelan 38. It will be noted that the proportion is 
very large as compared with the number of producers. In fact, only 
8.65 per cent of the known mines in Washington are shown by these 
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returns to have made any production, large or small. Doubtless 
many others could be made producers at once were it not for the cir- 
cumstances previously referred to. 

For the advancement of its mining industry Washington must look 
to new railroads, several of which are now in process of construction or 
are being planned. The new line of the Great Northern, following 
Columbia River from near Wenatchee, Chelan County, to Pasco, 
Franklin County, is assured, and will doubtless be of some benefit. 

The new line entering Seattle and Tacoma should help relieve con- 
gestion and reduce freight charges. Besides these a new railroad, 
operated by electric power, is being planned to open up Okanogan 

ounty; and there is serious talk of a road from Newport to tap the 
Metalline mining district of Stevens County. 

The following table shows the comparative production of gold, sil- 
pha and associated metals for the past two years, with the increase or 

ecrease: 


Production of gold, silver, and associated metals in Washington in 1905 and 1906. 


Increase (+) or de- 
1905. 1906. | erease (Cd, 

Metal. CO 2: o eter eee o Emm 

Quantity. Value. Quantity. | Value. | Quantity. Value. 
Gold. c ecrire ES fine ounces. " 19, 595.63  $405.078 . 10,722.22 ' $221. 648 | — 8,873.41  — $183, 430 
Sive S soci 2c pele e ES no do.... 125, 370 75,727 , 45,878 | 30.738 | — 79,498 — 44,989 
Copper................... pounds.. 108, 709 16, 958 | 235.030 ' 45.360 | + 126,321 + 28.402 
A EEOEN do... 605. 043 28, 437 | 926,100 | 52,787 | + 321,057 + 24,350 
a conem token. sio | 526,200 EE Lo 350,533 EA | — 175, 667 


| i 


To show the number of producing mines, tonnage produced, and 
the quantity and value of gold, silver, copper, and lead, the following 
table has been arranged by counties: 


Production of gold, silver, copper, and lead in Washington in 1906, by counties. 


Pro- Gold. . Silver. 
County. ducing Tonnage. E == OES mend 
| mines. Quantity. Value. Quantity. Value. 
| Short tons. ' Fine ounces. Fine ounces. 
ABOU dde ras o NIN 47. 55 $983 18 | $12 
A deer pb SD 3 3 14. 03 290 2-] 1 
Cl SORT PRO MP RO MERE UNS i MIR EE 4. 84 LN MN CRY I 
OPEV pM MM c" 10 6, 364 | 3, 422.14 70,742 26,463 | 17,730 
A A A SUO 1 600 wae qu | 
314411 SA A ewer wack 9 28 X 1, 055. 93 21, 828 916 614 
Okanogan..................- senses 7 | 1,175 | 425. 65 8,799 6, 558 4, 394 
Saohomlsh........................... 4 3,793 | 138. 98 2.873 5.084 3, 406 
SteOVENS.. occ cece ccoo o 10 12,270 ! 3,705. 37 77, 837 6, 372 4, 200 
Whatcom. «eee eecead e cer asiu 5 2,900,  L847.73 | 38, 196 465 312 
A Sonet apt 52 27.133 | 10, 722. 22 | 221, 648 45.878 30,738 
m o Co r. | Lead 
"me = ue | |. ! Total 
County A value 
Quantity. Value. | Quantity. | Value 
Pounds. ! Pounds. | 
Asotin............. .... OUO A NO RS OECD E IA pd $995 
A Be dendo Ui ce toate ache Moana Varta estes tanda es dds 291 
Clark A Soon Son ene go Mode a SSIES more US 100 
Ferry Kr DOM O 52 | $10 | ata Dai 88, 482 
A A TS | 
Kittitas......... sss U SAO [Rn Se | 22, 442 
Okanogan................. MO MONS ! 24, 303 A | ae eee AA 17,895 
Snohomish................ Stee e 138, 302 96-00) ho re IS a decal eg a 32,971 
Stevens. .................... RAE. 72, 313 13,956 926, 100 $52, 787 148,849 
Whatcom sss lok O ibenntiüe pra A eg ipt EL Ed j 
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The series of tables which follow, the nature of each of which is 
indicated by the ss gives details, by counties, which show in 
condensed form the condition of mining in Washington during the 
year 1906: 


Tonnage of ore sold or treated in Washington in 1906, by kinds of ores and by counties, 
in short tons. 


Increase (+) 


Dry or si- or decrease 
Counties. liceous SODDA cuo Total. | (C) as com- 
Ores. | pared with 
| 1905. 
Ni 
and Clark .................... duoi veces ne LnD Lan vedi 3 — 

Ferry and Franklin........................... 6,363 | ] i2 se 6, 364 — 3.176 
) 91:117 1 A O28 A cee oe 628 -— 
"cC 975 WR eee 1,175 + 670 

Skamania and Snohomish....................1............ A 3,793 — 1,371 

o A seh cowed E VUE 4, 160 7,174 936 12, 270 + 254 

WACOM ves contrato ea E 1, eM galls oe Li 2, —15, 100 

Tot to e ae 15, 029 11, 168 936 27,133 | — 19,517 

Inerease (+) or decrease (—)................. —29,042 | +9,636 SITE lot otestec aae e 

Average value in gold and silver per ton...... | $14. 55 $1.25 $0.41 |.......... e 


Number of mines classified by chief product in Washington in 1906, by counties. 


Mines Gold placer mines. | Deep mines. 
Non- report-| | - E | 
County. pros: O | 
ducing) pro- ldraulsDrift.Sluica) l9" 'Gold. Sik oe Lead. [fr 
tion. : 
a EAS A MEE E DE p Tet 
AMUN hc oec EU ear 5 B E PA 2 A CE UT ok 
SOM USC ANA e 38 ads (er a 1 7X ees E UN 2 
Clark lone cobarde 3 m MN MOM 1 OPA NE A DA EM 
E AA vA T PE O vo A A DNE A vM ree wah 
io A A 62 I0: 2l osos ence tle Vies l1 10 
Franklin..................... WEM CE a OSEE ICON NE ES n 
RIDE. o ca saa aioPetr ies 32 ] PA A A tes M O O MOSES 1 
Kittitas A 46 9 3 1 6 O ÓN esae 3 
AA eset seeps LE O UND. ape yer pore ee PUE DN A O 
Lincoln...................... e kac tlassetxióssisicred er Saat A Gunde wel Sie alas taceat call eg diea g 
Okanogan................... 128 ne ea eee 1 l 4 1 loo... 6 
SMA ss Stewie: D sever ble E A AP O A PIT eee: puse 
MO E a hs cce les A A A A tidie ca I SET 
Snobomish................... | 52 e E RERO | MER nep E eee r OETI 4 
Stevens. cr 94 | 10 |...... | BE NAP NAE | 2 ] 4 3; 10 
Whateom. i. I LIIIN Eo ee Tee ae lg pe csi eee | 2 
YSEUDA A A O rains oe OPE epe enm leet 
Potable 549 $2! 3 3| 8| M | 3 — 2| 10 | 3: 38 
| i | i 


Source of gold production in Washington, by kinds of ore, in 1906, by counties, in fine 


ounces. 
Deep mines. 
Counties. Placers. ^ Dry or | ñ Total. 
siliceous ODE rie Total. 
ores. ` d 

Asotin, Chelan, and Clark ......... 62. 07 r W EE EEE S RE 4. 35 66. 42 
Ferry and Franklin................].......... 3, 422. 05 0.10 |........ 3, 422. 15 3, 422. 15 
King and Kittitas................. 133. 08 099 85.1.5 oossoe iere seitens 922. 85 1,055. 93 
Okanogan..........-- enn 29. 51 367.12 29.03 |........ 396. 15 425. 66 
Skamania and Snohomíish..........|]..........|............ 138.98 |........ 138. 08 138. 98 
Stevens A AA 3, 480. 24 276.12 |........ | 8,705.36 3,765. 36 
Whatcom......-e RII 704. 58 ¡E AAA 1,143. 15 1, 847. 73 

Tots aD E ruat 929.24 1 9,248.76 | 444.23 |........ | 9,792.99 10,722.23 
Increase (4-) or decrease (—)....... +617. 76 | — 9, 645. 23 | +153.98 |........ | — 9, 491. 25 | — 8, 873. 49 
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Source of silver production in Washington, by kinds of ore, in 1906, by counties, in fine 


ounces. 
Deep mines. 
uses = A ea 
Counties. Placers. Dry or y , Total. 

siliceous, i SR 5 Led Totul. | 

Ores. | ` P i 
mue e | Me. uode he 
Asotin, Chelun, and Clark............. DG toe earl ea ea et eae ct pee ii dm 19 
Ferry and Franklin. .................../.....2006- 26, 458 | i ae eee 26. 463 26, 443 
King and Kittitas..............o....... 39 A O TT 916 
OK ANCORA aaa 6 5, 656 BU aed tae, 6. 552 6.558 
Skamania and Snohomish..........oc.oolocccorocoo]oroconrono.. | AONA s obe 5, 084 5,054 
Steren AA decens dus tria OES ENa 4, 600 | 1,193 | 579 6.372 6,372 
Whatcom... o.o o o cece TR BS E 38S 466 
P ——————— _ AAA >  _ > _ __ _  — ————  _ ———— 
TO a 141 37,079 | 1.178 579 45, 736 45,877 
Increase (+) or decrease (=).......... +81 — (19, 758 +804 — 10,626 | —79, 580 — 19, 499 


REVIEW BY INDIVIDUAL COUNTIES. 
ASOTIN AND CLARK COUNTIES. 


There are 2 producing mines in these two counties, all surface 
placers with small outputs. 


CHELAN AND FRANKLIN COUNTIES. 


One placer and 2 quartz mines reported production from Chelan 
County in 1906. The county shows a very material falling off from 
the 1905 output, owing to the fact that the La Rica Consolidated 
Mining Company did not operate its null during the year. 

No producing mines are reported from Franklin County for the 
year. 

FERRY COUNTY. 


Ferry County reports 9 gold mines and 1 copper mine operated 
productively in 1906. The output for the year shows a decrease of 
$15,311 in gold and $3,377 in silver as compared with 1905. There 
were no productive placers in the county, the output having been 
from quartz and copper mines. There are three districts in the 
county —Meteor, Danville, and Republic, the latter being the only 
one of much importance, the others having yielded only nominal 
amounts from a small quantity of ore. 

Republic district.—In this district 6,323 tons of ore were worked, 
yielding $69,957 in gold and $17,653 in silver—less than in the pre- 
vious year. The ore treated averaged $11.12 per ton in gold and 
$2.79 in silver. The principal producers were the Ben Hur, Pearl 
Consolidated, and Quilp. A good deal of the ore was shipped to 
British Columbia smelters for treatment. The largest UE of 
both gold and silver is the Ben Hur, although the Pearl Consolidated 
had the largest tonnage. Although Republic is considered one of 
the best camps in the State the mines were quite generally closed 
during 1906, awaiting a cheaper means of treating their ore. The 
ore Is siliceous with good values in gold and silver and practically no 
copper. It is supposed that the ore will yield to fine grinding and 
cyaniding, and it 1s understood that a company has been organized 
to erect a plant of this character. At present the cost of freight 
and treatment leaves too small a profit to the miners for many mines 
to be worked. 
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King County had but one productive mine during the year—the 
Apex, near Berlin, Money Creek district. Kittitas had 9 producers 


of which 6 were EE and 3 deep mines. The placers are all 


worked in a small way, and there were only 628 tons of quartz 
worked. The total output of-the two counties amounted to $22,442, 
or $2,948 more than in 1906. No copper was produced though 
there was a small output of the metal the previous year. The 
placers were all in the Swauk district, as were the deep mines. There 
are no specially prominent producers, either placer or quartz. Re- 
ports were received from 32 nonproductive mines in King County 
and 46 in hittitas County. 


OKANOGAN COUNTY. 


This county, while reporting output from one placer mine and 6 
deep ones, sent in returns of 128 nonproductive properties, the 
largest number of this class of any county in the State. "The placer 
is in the Chesaw district, and the quartz mines in the Bodie, Chesaw 
(or Myers Creek), Loomis, and Wannicut Lake districts. The great- 
est tonnage is from the Bodie, but the greatest production is from 
the Myers Creek. "The principal gold mine is the Butcher Boy at 
Myers Creek. The Prize Mining Company at Nighthawk is the 
largest silver producer. The output of gold shows an increase of 
$2,063 as compared with 1905. The county shows an output of 
21,363 pounds of copper in 1906 as against none the previous year. 
The entire county suffers from lack of railway transportation facilities. 


SNOHOMISH COUNTY. 


In this county are 4 productive mines, all of which have copper as 
their principal product; 52 nonproductive mines are also reported. 
The total output of gold was $2,873, silver $3,406, and poppe $26,692, 
a total of $32,971. The principal mines are the Bunker Hill Mining 
and Smelting Company at Index, the Ethel Consolidated at the same 
pace, the Bonanza Queen at Silverton, and the Wayside at Granite 

alls. The county shows a material falling off of output for the 


year. 
STEVENS COUNTY. 


This continues to be the most productive mining county in Wash- 
ington. In 1906 there were 10 producing mines, all deep ones, and 
94 which were nonproducers. The 10 active mines yielded a total of 
$148,849, of which $77,837 was gold, $4,269 silver, $13,950 copper, 
and 352,787 lead. The total output was about 75 per cent of that of 
1905. The falling off was largely in gold, .the output of that metal 
being less than in 1905 by $88,026; the silver shows a falling off of 
$11,553. In this county are the districts of Chewelah, Deer Trail, 
Marcus, Pierre Lake, Kettle Falls, Metalline, Northport, and Spring- 
dale. By far the largest gold producer is the First Thought mine of 
the Pierre Lake district. 

The greatest amount of silver is yielded by the Deer Trail mine in 
the Deer Trail district. The copper comes mainly from the Napoleon 
mine at Marcus, and the principal lead producer is the Last Chance 
mine of the Jupiter Lead Company at Northport. This latter is a 
nonargentiferous ore, which is shipped direct to Joplin, Mo. In com- 
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mon with the other counties of the State, the production of copper in 
Stevens County has increased, the increase amounting to 56,869 
pounds, four times that of the previous year. 


WHATCOM COUNTY. 


This is the principal placer-mining county of the State, the output 
of its placer mines of Slate Creek district amounting to $14,617 out 
of a total for the State of $19,304. It also has a production of con- 
siderable quartz gold, the amount being $23,631 for the past year 
from the districts of Slate Creek and Mount Baker, the latter yielding 
the larger proportion. Most of the quartz mines, however, are in the 
development stage. The Ruby Creek mine, operated by the Granite 
Creek Gold Mining Company, is the largest producing placer mine 
and the Mount Baker, in the Mount Baker has is the principa 
quartz property. The output of the county is $52,830 less than in 
1905, this being mainly due to the less extensive operations of the 
principal quartz-mining company. | 


WYOMING. 
By CHESTER NARAMORE. 
PRODUCTION. 


According to the returns received by the Geological Survey, Wyom- 
ing produced, during 1906, 315.46 fine ounces of gold, equivalent to 
$6,521; 136 fine ounces of silver, valued at $91; and 24,000 pounds of 
copper, worth $4,632. 

is production was obtained from 10 mines, of which 4 were 
placer and 6 deep, as compared with 7 placers and 6 deep mines in 
1905. "The deep mines produced 518 tons of ore in 1906, as compared 
with 31,007 tons in 1905. Of this, 60 tons were of copper ore, while 
the balance, 458 tons, would be classified as siliceous and averaged 
$12.05 in gold and silver values. From the latter the gold savings 
amounted to $5,136, leaving $1,385 as the total gold won by the year's 
placer operations in Wyoming. The copper ore contained no gold 
nor silver. 


Production of gold, silver, and copper in Wyoming in 1905 and 1906. 


1905. 1906. 


Decrease. 
Metal. - Mann (TAG SN So ee mds =— — — 
Quantity. | Value. | Quantity. | Value. Quantity. : Value. 
Cold sca. cos teens fine ounces . 1,293.81 | $26,745 315. 46 $6, 521 | 978. 35 - $20, 224 
UV: rive Lazare ELS do.... 3,600 2,208 136 91 3,519 2,117 
E SA pounds..| 2,394,008 | 373.405 | 24.000 4,632 ' — 2,370,008 | 368, 533 


Total ux ie doe a HM UN $402,418 ............1 11,244 .............. 391,174 


The above table reveals a decrease of $20,224 in gold, 3,519 fine 
ounces of silver, and 2,370,008 pounds of copper, or a total falling 
off in value of $391,174. 

The reduction in gold is due principally to.a falling off in Fremont 
and Carbon counties. In the former, the idleness of one large pro- 
ducer, coupled with a greatly diminished output from the other 
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mines, reduced the county total to about one-quarter of the produc- 
tion of 1905. The large decrease in the production of silver and 
copper is due to the fact that the mines of Carbon County were 
without smelter or transportation facilities during the year 1906. 

The smelter report for 1906 indicates a larger production of silver 
and copper than stated above, but this probably represents ore 
mined in 1905 and held in stock and smelted in 1906. 


Source of gold and silver production in Wyoming in 1906. 


| | Gold. Silver. Total 
Tonnage. ————— — -,.— ———— ere RA 
' Quantity. Value. Quantity. | Value. ; 
Short Fine Fine 
tons. ounces. ounces. 
Deep mines. ...... 0.02. c cece cece ee eee a 518 248. 45 $5, 136 127 $85 $5, 221 
Place MUNDOS aan page eases 67.01 1,385 9 6 1,391 


A NA IA IE 518 315.46 6,521 136; 91, 6,612 


4 48 tons of siliceous ore, containing no base metal values, and 60 tons of copper ore, containing no 
gold and silver. 


Production of gold, silver, and copper in Wyoming in 1906, by counties. 


| Pro- Gold. | Silver. Copper. 

Count y. ÉQUUng. += ata > = zi : i ss 
mines. Quantity. | Value. Quantity. Value. Quantity. Value. | "£e. 
ee a ee mus. Paine = ae és -d — PEU US preset ems a | — € 

Fine Fine | | i 
ounces. . | ounces. | | Pounds. 
Albany-Carbon. . 3 3. 00 862.5 ois a UNS S xu Ls 24, 000 $4, 632 $4,604 
o ole. 3 7.06 9*5 9' | DROPS CETT 991 
Fremont and 
MG lus 4 264. 80 5, 474 127 RI eea bt ee es 5, 559 


Total. ..... 10 315. 46 | 6, 521 | 136 | 91 ! 24, 000 | 4, 632 11,244 
| | | 


PRODUCTION BY COUNTIES. 
ALBANY AND CARBON COUNTIES. 


In comparing the sources of the production of 1905 and 1906 by 
counties, 1t will be noted that there were 3 mines producing in 
Albany and Carbon counties in 1906, against 4 mines the previous 
vear, and that the gold production amounted to only $62 as against 
$4,926. The silver fell off 3,559 ounces, and the copper output 
decreased from 2,394,008 to 24,000 pounds. 


ALBANY COUNTY. 


There was but little production from the mines of Albany County, 
the La Plata district furnishing small shipments. Mining activity 
was confined almost wholly to development work, and in this respect 
Douglas Creek was the most active section. 

The Douglas Consolidated Placer Mining Company leased its prop- 
erty to the Suffolk Exploration Company, which erected a plant cap- 
able of handling 1,500 cubic yards of gravel per day, and expects to 
make a large production in 1907. 

Work has been resumed at the Rambler mine, at Holmes, after 
two years of idleness, and a production is expected for 1907. The 
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Industrial Mining Company, operating the Big Nell mine; the Mer- 
chants Copper Company, and the Wyoming Gold and Copper Com- 
pany also report development work. oa 

The Strong Copper Mining Company, in the Horse Creek district, 
intends to build a 50-ton concentrator and begin shipments during 
1907. 

The Utopia Mining Company is pushing the development of its 
property in the Centennial district, by tunnel. 

Only assessment work is reported from the Jelm Mountain dis- 
trict. 

CARBON QOUNTY. 


Carbon County, the mainstay of Wyoming’s Bigs during 
1905, made a total output of only a few thousand pounds of copper 
in 1906. The output of this county is derived principally from the 
Battle Lake district, commonly termed the Encampment district. 
Since the mines of this entire section depend, in a large measure, on 
the Penn-Wyoming Company at Encampment for a market for their 
ores, the closing of the smelter of this concern meant the stopping of 
the output of the whole district. 

On March 28, 1906, fire destroyed the concentrator, power house 
and electric-light plant of this company. The works had been close 
down for the winter on account of heavy snows, and with this disaster 
it was impossible to handle any ore during the balance of 1906. The 
company immediately began to replace the destroved structures. 

The completion of the railroad whick the Penn-Wyoming Company 
is building into the district from Walcott, on the Union Pacific, will 
mean much to the entire section. 

In spite of the misfortune mentioned above, about 20 mines 
reported development work during 1906, including the Charter Oak 
Copper Mining Company, the Itmay Mining Company, the Elkhorn 
mine, the Jack Pot Mining and Milling Company, the Azurite Mining 
Company, the Congo Mining Company, the Dill Gold and Copper 
Mining Company, the Pluto Gold and Copper Mining Company, the 
Snake River Consolidated Mining Company, the Wyoming Copper and 
Gold Mining Company, and the Independence Mining Company. 
The last-named company reports the occurrence of a rather high 
percentage of nickel in its ore. 

It is stated that the Stemp Spring Coal and Power Company will 
erect a 250-ton smelter at Dillon during 1907. 


BIG HORN COUNTY. 


During 1906 the companies controlling the most desirable prospects 
in Big Horn County devoted their energies to further development, 
while considerable prospecting was also carried on. Many of the 
holdingsof the Wood River district belong to residents of Lead,S. Dak. 


CROOK COUNTY. 


The output from Crook County was derived from 3 placer mines, 
the same number as in 1905, and amounted to $985 in gold and 9 
fine ounces of silver, a decrease in gold of $302. 

There was increased activity among the deep mines of this county 
in 1906, 1 in Bear Lodge district and 3 in Hurricane district reporting 
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development work. In addition 2 of the latter district state that they 
expect to begin shipments during 1907. 

he entire placer output was derived from the Hurricane district, 
located about 10 miles northeast of Sundance, near the South Dakota 


line. 
FREMONT COUNTY. 


During 1906 Fremont County produced gold to the value of $5,474 
and 127 fine ounces of silver, or about five-sixths of the total gold 
and practically all of the silver produced in Wyoming. There were 
3 deep mines and 1 placer in operation. 

In the Copper Mountain district the Wind River Mining and Mill- 
a any is installing a small stamp mill. 

he Black Diamond mine, the Lost Cabin Mining Company, and 
the Thermopolis Copper Mining Company also report development. At 
present this section is greatly handicapped, as are other camps of 
this State, by lack of transportation facilities. 

The Federal Gold Mining Company operated the Carissa mine, in 
the South Pass district, and development work has been started at 
the Lone Star mine, in the Atlantic district. 


JOHNSON COUNTY. 


Work has been resumed by the Kelly Creek Mining Company, of 
Buffalo, after a period of idleness extending over four years. Diff- 
culties have been experienced in saving the values. The Bull Camp 
Mining Company has also begun working on their property. 


LARAMIE COUNTY. 


There was no production reported last year from this county, 
but development work was carried on at a few places, with prospect 
of shipping in 1907. 

NATRONA COUNTY. 


Development work was continued at the Blue Cap mine, Casper 
Mountain district, and more ore mined than in 1905, but no shipments 


were made. 
UINTA COUNTY. 


The Jackson Hole Mining Company reports the construction of 
about 6 miles of ditch, preparatory to operating their placers in the 
Jackson Hole district. A small quantity of placer sold was derived 
from bench gravels on the east side of Snake River. 


Si Google 


COPPER. 


By L. C. Graton. 


INTRODUCTION. 


The collection of copper statistics for the Geological Survey has, 
until recently, been in the hands of Mr. Charles Kirchhoff, of New 
York, who organized this work in 1883, carried it on most success- 
fully, and built up a set of statistics which came to be regarded as the 
most authentic in the country. In 1906, when Mr. Kirchhoff, owing 
to the pressure of other business, relinquished this work, it was trans- 
ferred to the writer, who takes this opportunity to express to his 
predecessor his great obligation for Auch assistance and his apprecia- 
tion for the condition in which the work was turned over to him. 

In the transformation from copper ore to pure metal there are in 
eneral three successive processes—mining, smelting, and refining. 

n the process of smelting a part of the copper contained in the ore 
is lost, and loss likewise occurs in refining the product of the smelters. 
Furthermore, as these processes are applied to the same material 
at successive times, a fluctuation in the mine production does not 
appear in the smelter production till a later date, and it is still later 
in the refinery production. Figures representing the output from 
these several operations during any year will therefore differ, and 
each set of figures, if properly explained or qualified, may be taken 
to represent the production of copper in that year. The significance 
of each set of figures and the n. and disadvantages which 
each possesses as & means of recording the progress of the copper 
industry are outlined in the following pages. 


MINE PRODUCTION. 


As a measure of the actual quantity of copper taken from the 
ground in & given year, the figures of production should show the 
total copper content, by exact assay, of all ores mined in that year. 
Such figures would have very little practical value, however, and 
they are in most instances noB fable 

Of far greater importance are those figures, reported by the mines, 
which are based on the smelter returns to the mining companies on 
all ore shipped from the mines during the year. Unfortunately, the 
components of this total can not in all cases be obtained on the same 
basis. For example, mining companies which operate their own 
smelters commonly report the year's smelter production as the pro- 
duction of the mine; other companies give actual assay content of 
those ores shipped which contained sufficient copper to be paid for; 
and perhaps the greater number of mines that ship to custom smelters 
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réport only the quantity of copper for which payment is received. 
This quantity is computed on the basis of the "dry assay," which is 
the actual content by wet assay of the ores or other materials minus 
a deduction assumed to represent or to cover the loss attendant on 
smelting. This deduction is in some cases on a sliding scale of per- 
centage which varies with the grade of ore, the deduction being pro- 
portionately greater the lower the grade. More commonly it is an 
arbitrary deduction of a fixed number of units from the percentage 
of copper in the ore as determined by wet assay, in ahich case also 
the dedución is greatest on the lowest grades of ore. A figure often 
used as this arbitrary deduction is 1.3; this represents about the 
minimum claimed for loss, except in a few cases of special contract. 
On this basis no payment is made for copper in an ore carrying 1.3 
per cent or less; in an ore carrying 2.6 per cent of copper only half 
of the metal is pao for; and in a 13 per cent ore payment is made for 
90 per cent of the copper. Deductions of this magnitude undoubtedly 
cover the losses in nearly, if not quite all, kinds of materials smelted, 
possible exceptions being lead-bearing ores high in copper, lead 
mattes, and rich fines, particularly of oxidized ores, which give high 
flue-dust losses. Such deductions are becoming neral favor- 
able to the smelters, because the average grade of ore smelted de- 
creases year by year as a result of expanding facilities for transporta- 
tion of improvements in smelting practice, and of general lowerin 
of costs of production, and especially under the influence of a high 
copper market, as during 1906. Returns to the mines on such a 
basıs are, in other words, generally lower than the actual recovery 
and the total of mine reports in States where most of the ore is treated 
at custom plants is lower than the reports for such States from the 
smelters themselves. This is especially true in the case of States 
whose ores average low in copper and are marketed because of 
values in other metals. 

This method of mine report of copper production based on smelter 
returns to the'mines is the one followed by the Geological Survey 
in giving the figures for copper output included in the report on gold 
and silver. Such a method allows the most exact distribution of 
the production according to original source, not only among the 
States, but also among counties and mining districts that it is pos- 
sible to reach. 

The possibility of error entering into the figures is a little greater 
than in the case of smelter and refinery figures. This is due partly to 
the great number of producing mines as compared with the number 
of reduction works, and partly to the fact that many small producers 
do not keep as careful records of production as could be desired. 
Experience has shown, however, that the mine returns are, on the 
whole, very reliable. ` 


SMELTER PRODUCTION. 


Almost 75 per cent of the copper at present produced in the United 
States first passes through the stage of copper matte, which is then 
further concentrated by converting or bessemerizing it into blister 
copper. The matte is distinctly an intermediate or transition prod- 
uct, and as in present practice a great proportion of the matte pro- 
duced is transferred le molten from the blast or reverberatory 
furnaces to the converters, it 1s impossible to ascertain and unessen- 
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tial to know the actual copper content of all matte produced in the 
country during the year. Of blister copper, however, it is possible 
to learn very accurately the fine copper content, for practically all 
plants which turn out this product measure their production in such 
terms. ` 

The production of copper in blister shows how much of that metal 
was recovered from the ores; and as the loss in refining is small, it 
also represents approximately the quantity of refined copper that will 
ultimately be recovered from the ores that were a during the 
vear. In addition to this difference between actual recovery on the 
one hand and actual ore content or assumed recovery on the other, 
disparity in the smelter and the mine figures of production is due also 
to two other conditions. One of these is the fact that the copper 
content of material in transit between mine and smelter is likely to 
differ at the beginning and at the end of the year; the other is the fact 
that the quantity of copper in raw or unfinished material in stock at 
the smelter, commonly differs at the beginning and at the end of the 
year. Regularity in mine and smelter production, and uniformity in 
transportation conditions tend to minimize the difference resulting 
from these last two facts. 

The plants that produce blister copper are comparatively numer- 
ous, and most of them are situated at or near the principal mining 
districts and receive directly from the mines the great proportion of 
the material which they treat, the only important exception being 
the receipt of matte from the relatively few smelters that do not oper- 
ate converting plants. The smelter figures are therefore well 
adapted to division according to original sources of the copper. By 
the exercise of proper care“ totals can be compiled for each State 
which are very nearly accurate. So far as distribution is concerned, 
however, the smelter figures can not be made as accurate as the mine 
figures, and it is impracticable to obtain through the smelters further 
wholly precise division into county and district production, as may 
be done from the mine returns. 

With the exception of a small quantity which is refined electro- 
lytically, the native copper of Michigan, known as “Lake copper," is 
smelted and refined by essentially one operation, without the pro- 
duction of either matte or blister. This refined Lake copper there- 
fore bears the same relation to the ores from which it is derived as 
blister copper does to ores of the West and South, and the smelter 
production of Lake copper is accordingly added to the blister produc- 
tion to arrive at the total smelter production of the country. 


REFINERY PRODUCTION. 


Nearly 95 per cent of the blister copper of the United States is sub- 
jected to electrolytic refining both to recover the gold and silver that 
it contains and to remove deleterious elements. The product, known 
as electrolytic copper, is turned out not only in the requisite condi- 
tion of purity but in shapes, such as wire bars, ingots, etc., best 


a There is no question that certain figures of production based on smelter returns, which have been 
published for 1906 and previously, have been inacenrate in distribution because of failure to consider 
the source of materials treated in plants whose final product is matte. Forexampl , smelter A, which 
makes matte only, may draw its ores from several States; smelter B, to which this matte is shipped 
for conversion, is not aware of the first source of the material and erroneously credits the entire copper 
recovery from this matte to the State in which smelter A is situated. It is necessary, therefore, to 
learn from both A und B the sources of their receipts, and it is necessary to learn from A at what con- 
verting plant or plants its matte is treated. 
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adapted for the principal consuming industries. The appearance of 
this product marks the end of the complex process of copper produc- 
tion, and the quantity produced in a given year, plus the production 
of Lake copper and a small quantity of casting copper, * represents 
the year's addition to the supply of marketable copper. The refinery 
roduction differs from the smelter production in three particulars 
ust as the smelter and mine productions differ; these are loss in refin- 
ing, which, however, is much smaller than smelting losses; difference 
in quantities in transit between smelter and refinery at the les orale 
ind at the end of year; and difference, at the same dates, in stocks o 
unfinished material at the refinery. | 
To the dealer and the consumer this refinery production, repre- 
senting marketable copper, is the one which possesses most signifi- 
cance, the productions of mines and smelters indicatin possibilities 
of future months rather than final results accomplished to date. 
From this point of view refinery figures are the best and most accurate 
measure of the copper production of the vear. There are certain 
disadvantages, however, connected with figures reported by the 
refineries. The refining plants are few in number: and most of them 
handle the product of many smelters, from which they are far distant. 
The books of the refiner credit the refined copper produced to the 
States in which are located the smelters from which he derives his 
blister. Distribution of the final product to the States where the ore 
was actually mined can not, therefore, be made with the degree of 
accuracy of which the smelter figures are capable, and in this report 
no such distribution is attempted. Every precaution must be taken, 
on the other hand, to exclude from production reported as domestic 
by the refineries, the copper contained in foreign ores smelted in the 
plante of this country and shipped to the refineries indiscriminately 
along with the product of domestic ores. 


SUMMARY. 


It appears, then, that the production reported by the mines, 
that reported by the smelters, and that reported by the refineries 
each measures a different phase or step in copper production and 
each adds something to a knowledge of the progress of the copper- 
producing industry. The mine production is of primary interest 
to the first producer, the miner, and also permits the distribution 
of total production according to counties and mining districts as 
well as to States. The smelter production is probably, considerin 
distribution and recovery, the most accurate measure of the actua 
copper production of the country and of each State. "The refine 
production shows the quantity of copper from domestic materials 
actually prepared for consumption during the year, but does not 
permit the most accurate distribution by States, and is liable to slight 
error through the possible inclusion of scrap copper and of the foreign 
material smelted in this country. 

Figures representing all three stages of copper production have 
been compiled and are published in this report. The smelter pro- 


GA small percentage of the blister copper produced is sufficiently free from impurities for certain uses 
and does not contain enough gold and silver to pay for their recovery by electrolysis. This is accord- 
ingly refined, like Lake copper, by the furnace process and by “poling.” It is commonly not suitable 
` for electrical purposes nor for brass manufacture. and is used mainly for making copper castings. On 
the market, therefore, it is known as casting copper. 
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duction—that is the production of blister and Lake copper—is 
chosen as the most significant of these for the reasons outlined. 
This basis of reporting production, moreover, is the one most in use 
for compiling and comparing the production of different countries 
and of the world from year to year. 


SUMMARY OF STATISTICS 


The following statistical statement summarizes the copper industry 
in the United States in 1906. 


Summary of statistics of the copper industry in the United States in 1906. 


Production of copper: 


PIUGHOPOUEDUT 2.2 see cee a eau nue ies bas quiu: pounds.. 917, 805, 682 
Value of domestic production of copper ..................... $177, 595, 888 
Mine productions isr ees eccocesva c ew Ns er a RENT ENDE pounds.. 916, 971, 387 
Refinery production: 
Electrolytiez os. use eve ened conde nd pounds.. 648, 614, 592 
LAK loss rat do... . 205, 608, 382 
CAR se eee ee ere do.... 33, 459, 413 
Total domestic actos usb Tub Rees Bees pounds.. 887, 682, 387 
Total domesticand foreign...................-- do.... 1,079, 052, 409 
Total ore treated A short tons.. 19, 743, 000 
Average yield of copper ......................... LLL. per cent.. 2.15 
Copper ore treated. e ccs ar us dau cx esr up Ne Oed short tons.. 18, 000, 000 
Average yield of copper............. ll 0.020222 eee eee per cent.. 2. 50 
Imports, in terms of refined copper..........22.-200200006- pounds.. 215,402, 841 
Exports, in terms of refined copper .....oooococococccoooooon.. do.... 446, 750, 711 
Consumption: 
Electrical purposes..........-.....-2...-- pounds.. 340, 000, 000 
Brass manufacture ................2-.020000- do.... 210, 000, 000 
Copper sheets celo. rr do.... 35,000, 000 
E A O T E se do.... 100, 000, 000 
ol techs ud sp A A pounds.. 685, 000, 000 
Prices of refined copper: 
let INTA ds E cents per pound.. 19. 30 
ey DH do.... 19. 55 
Casings. Noes tac iia PE REUS Reis dnt is bw de nahe males Gee Baas do.... 19.10 
World's production.......ooococccccococccoonoror eens pounds.. 1, 596, 973, 700 
PRODUCTION. 


GENERAL CONDITIONS OF INDUSTRY. 


The copper industry of the United States experienced unusual con- 
ditions during the year 1906. Prices generally better than 15 cents 
per pound, which had prevailed for more than a year previously 

ad warranted increase 1n capacity in many plants. Unprecedented 
prosperity of the country at large was accompanied by still higher 
prices for copper, which began even before the year opened. A 
decrease in exports was more than balanced by a decided growth in 
home consumption, which, bringing an almost steady A ER in 
prie during the year, caused producers to put forth every effort 
toward further increasing their output. At the beginning and up 
to the last quarter of 1906 a marked increase in the production for 
the year was universally expected. Conservative authorities pre- 
dicted an increase of at least 50,000,000 to 75,000,000 pounds. 
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But the prosperity which had made possible such promise of 
growth became by very excess the cause which prevented 1ts achieve- 
ment. Increased demand for labor in all the basal industries became 
too great to be fully met, especially as the year advanced, and nowhere 
was the shortage felt more aay than in the great copper-producing 
districts. The railroads were taxed as never before. In the West 
freight traffic became greatly congested, affecting not only the 
movement of raw material and finished product, but greatly delay- 
ing the receipt of machinery, supplies, and fucl. In the later months 
of the year the shortage of coal, coke, and fuel oil became extreme in 
many of the Western States. 

These adverse conditions, coupled with accidents, and in some 
quarters with labor troubles, caused the year’s smelter production 
to fall considerably short of what had been anticipated, and to 
exceed the production of 1905 by less than 16,000,000 pounds. 

Consumers realized near the close of the year that this reduction 
in output and the conditions which caused it would affect the supply 
not only immediately, but for several months of 1907. Impelled 
also by the urgency of demands which had been held back as long 
as possible in the hope of a decline in price, they hastened to cover 
their requirements under whatever pen litions they could. 

The year closed with electrolytic copper selling at 23.8 cents, the 
highest price in twenty-six years. Plans for increased output were 
generally in contemplation or in course of execution in most of the 
important districts. 

ncrease in wages, averaging about 10 per cent, was granted during 
the year in most of the copper-mining districts. In the majority 
of cases the advance was to remain in effect so long as copper should 
sell at or above 18 cents per pound. 


SMELTER AND MINE PRODUCTION. 
GENERAL STATEMENT. 


The production of copper in the United States in 1906 was 
917,805,682 pounds.* This represents the year’s smelter production— 
that is, the quantity of fine copper in the blister copper produced dur- 
ing the year and the production of refined Lake copper. The pro- 
duction of 1905, as given in the Mineral Resources for that year, was 
exceeded by 15,897,839 pounds and the apparent rate of increase in 
1906 was accordingly 1.76 per cent.? This is an abnormally low in- 
crease, the gain in 1905 over 1904 having been 11 per cent, and in 1904 
over 1903 nearly 16.40 per cent. The reasons for this decline in 1906 
from the previous great increment in production will be presented in 
the discussion by States. 

The mine production for 1906 was 916,971,387 pounds. Statistics 
from the mines were not collected for all the districts in 1905, and in 
consequence complete figures for comparison of the outputs of the two 
years can not be given. It may be stated, however, that the 1906 
mine production exceeded that of 1905 by a somewhat larger amount. 


o The writer regrets to state that the figures for total production given in a preliminary statement 
issued July 12,1907, were too low, owing to an error in the figures for Montane. The correetion of this 
error does not in any way divulge the 1906 production of any single company or plant. 

b A difference in the methods of computing the fine contents of blister copper makes the apparent 
increase in 1906 over 1905 less than it actually was. Had the same methods been employed in both 
yeirs, the production in 1906 would have shown an increascof about 29,000,000 pounds, or 3.1 per cent. 
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than the gain in smelter production. In other words, the smelters did 
not wholly keep up with the output from the mines. 
In the laz table the production of mines and smelters is shown, 
a to the States from which the copper was originally derived. 
e figures of smelter production—917,805,682 pounds, valued at 
$177,595,888—are those that most nearly represent the actual con- 
tribution of each State to the total available copper for the year. 


Smelter and mine production of copper in 1906, by States, in pounds. 


A io 
uction (Lake 
State. copper and fine | eine produe: 
set ost lala i 
of blister). 
Í 

PY T EREE A E A aan tne AD nd E NS | 8, 685, 646 5, 871, 811 
ATZODR A A uen Murau Edu O CE weaken we 262,566, 103 | 266, 831, 864 
A A A tra nn Beri Ud E | 28, 153, 202 , 28, 726, 448 
Ae Y A EAE Dawes tains E E T E i 7, 427, 253 5, 720, 929 
OTP. 2 5c E oreet A A pane eee Ome 17, 182 26, 198 
nid MEME LT 8,578, 046 9, 558, 913 
MissiphUsC ELS es occ tected oto A a LE Oat eed i 9,744 9,744 
MCW IPA ooh cee ert A dh mee NUN AE S | 229, 695, 730 224, 572, 310 
A ich, uade c See gece ay) en egies el A Pec are M LE 54, 347 54, 347 
MONONA or A ti eN a 294,701, 252 290,700, 975 
NEO A on e at da Eee NO LE a e E IS 1,090, 635 1,625, 
NOW, A A A II AM 7, 099, 842 7, 028, 670 
North CAFOLH UB. us oa ota eck dune as 582, 209 708, 775 

MEON EORR EXE 545, 850 415, 803 
Tennessee. ..... CSPI Re en EA RIE end are RTE E AA e ee E 17, 809, 442 17,979, 317 
e MN NA ENIM MEER 51,377 51,3 
Uta. o eost Sana Du. PR eres E de A E coe pL LAE Du IU Sete 50, 329, 119 56, 593, 576 
e eso ek A Bae wee a wanes A 11, 694 240, 315 
WashingtOlis ecu cca See ts Eis n ea PEE Ker Bobs Ree EATE DEE Qe De rade eie ,823 235, 030 
bios ONERE NOR ERN Hp | 106, 177 24, 000 


Total v ————ÁÁ— —— € | 917, 805, 682 916, 971, 387 


a See footnote on page 10. 


Of this total, 2,801,647 pounds? in blister were produced in Cana- 
dian smelters from ore ind matte exported from the United States. 
In addition to this total, 54,543,116 pounds were produced as blister 
in domestic smelters from foreign ores, concentrates, and matte. 
This foreign material came principally from Mexico and Canada, but 
Cuba, Germany, and Bolivia and other South American countries were 
contributors, and & noteworthy quantity was recovered from Spanish 
pyrite cinders. 

The figures of mine production collected by the field agents of the 
Geological Survey are basi on reports from all known mining com- 
panies which produced copper in 1906, with the exception of com- 
panies in Massachusetts, Missouri, and Texas, where systematic in- 
quiry of mine production has not yet been inaugurated. Careful 
estimates have been made to cover the production of the few com- 
panies in the Western States from which no report could be obtained, 
and for the three other States mentioned the smelter production has 
been taken as the mine production. Details of county and district 
production of the Western and Southern States are given in the 
chapter on the production of gold and silver. Details regarding 
Michigan are found in the report on Michigan mines. 

The figures of smelter production are based on returns made con- 
fidentially to the Geological Survey by every known smelting com- 


e Revision of figures previously published. This change does not affect the figures of production. 
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pany which handled United States ores, concentrates, or mattes in 
1906. To all companies which have aided in furnishing information 
sincere thanks are extended. 

These smelter figures represent actual recovery in blister and Lake 
copper, as previously explained. The fine coppa content instead of 
the actual weight is given for blister copper. e Lake production is 
stated in terms of the furnace-refined product. The ultimate accu- 
racy of these figures rests with the reporting companies. 

wo large companies under the same general control, which operate 
several smelters and a refining plant each, reported their entire pro- 
duction in terms of electrolytic instead of blister copper. A third 
company, po anp Lake copper, likewise a inal a portion of its 
output as electrolytic instead of as ordinary Lake pe Altogether, 
nearly 50,000,000 pounds of the total production of the country was 
so reported. The loss which attended the transformation of this 
quantity from anodes into electrolytic copper is practically equivalent 
to the copper content of bluestone recovered as a by-product in this 
refining process, and approximates 900,000 pounds. To bring the 
returns of these three companies as nearly as possible to the basis on 
which other companies reported, this 900,000 pounds has been 
allotted pro rata to the State production figures reported by these 
companies. In addition to the small error likely to arise from such 
estimates, there is another one, probably larger, for which no allow- 
ance can be made. It is due to the facts that usually about two 
months' time is required for the transfer of blister from smelter to 
refinery and for its conversion into electrolytic copper, and also that 
the quantity in transit during the last two months of 1905 may have 
been different from that during the corresponding months of 1906. 
Any such difference will closely represent the difference between 
smelter and refinery output for the year. 

With the exception of these probable small errors, the figure for 
the total production is believed to be exact. The State figures are 
further aftected by the failure of two large companies to make with 
the desired precision the apportionment of their total output to the 
State of origin. The errors from this cause would have been smaller 
if the production had been stated in terms of blister copper. 


TONNAGE AND YIELD OF ORE SMELTED. 
TONNAGE. 


The bulk of the copper of domestic origin turned out by the smelters 
in 1906 was derived from approximately 19,743,000 tons of ore. 
This tonnage represents the quantity of ore which reached the copper 
smelters during the year cither directly in smelting ore, or indirectly — 
for example, in the form of concentrates. It includes a considerable 
quantity of ore which was not mined expressly for its copper content. 

his class of ores, in which copper is of subordinate importance, 
comprises dry or siliceous gold and silver ores, which were handled 
mainly in pyrite smelting and for converter linings; lead ores carry- 
ing sufficient copper to make its recovery profitable; cupriferous 
zinc and pyritic sulphur ores the ''cinders"* of which are subse- 
quently smelted for copper; and ores mechanically concentrated for 
values other than copper. Ores of this class can not be separated 
sharply from distinctly copper ores, and 1,700,000 tons, the figure 
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representing their quantity, is only approximate. The common 
fuxing materials devoid of the precious and semiprecious metals 
are of course not included. 

Of the total ore tonnage approximately 5,021,000 tons, or about 26 
per cent, were of sufficient richness or of such favorable metallurgical 
character as to be smelted without concentration. The remainin 
14,722,000 tons were concentrating ores, from which were produce 
about 2,985,000 tons of concentrates, the average concentration bein 
slightly under 5 into 1. If the immense tonnage of milling ores o 
Michigan is excluded, the concentrating ores of the rest of the count 
exceeded the smelting ores by only a small tonnage. Included with 
the concentrating ores is & small tonnage from which the copper was 
extracted by leaching processes. A small quantity of copper was pro- 
cured without the mining of any ore, by the treatment of mine waters. 
In both cases the copper was recovered from solution by replacement 
of iron scrap, and the resulting “ precipitate," or cement copper, which 
may be regarded as a high-grade concentrate, went into the smelters. 

The total tonnage of metalliferous materials of domestic origin from 
primary sources charged into copper-smelting furnaces in 1906 
amounted to approximately 8,006,000 tons, 37.5 per cent being con- 
centrates and the remaining 62.5 per cent, or 5,021,000 tons, being 
smelting ore. The copper content of about 60,400 tons of this ore 
reached Canadian smelters either as ore (32,000 tons) or in the form of 
matte. The contents of about 4,000 tons were returned to the United 
States in the form of matte. On the other hand, reduction plants in 
this country smelted a considerable import tonnage of foreign origin, 
the approximate figures being ore 280,700 tons, concentrates 20,500 
tons, and matte 19,600 tons. 

The total metal-bearing charge treated by copper smelters in the 
United States? in 1906 was about 8,294,000 tons, exclusive of mate- 
rial from secondary sources. The secondary material includes the 
following: (1) The conversion into blister of approximately 141,250 
tons of custom matte, all of domestic origin, but a portion of which 


had been smelted in Canada. Part of this matte was of so low a tenor 


that it had to be resmelted to a higher grade before conversion; (2) 
the treatment of over 240,000 tons of flue dust, drippings, etc.—the 
materials resulting from details of internal operation; (3) the treat- 
ment of 404,496 tons of old slags, tailings, smelter cleanings, etc.— 
material discarded or lost in former operations. 

Among the principal copper-ore producing States? Michigan is 
far in the lead, having extracted her copper in 1906 from 8,904,127 
tons of ore; Montana is second in total copper-ore tonnage, with 
little more than half as much; Arizona is third, closely followed by 
Utah; Tennessee is fifth, and California sixth. Arizona leads in 
tonnage of smelting ore. Montana ranks next, having smelted half 
as much. Utah, Tennessee, and California follow in order. Michi- 


a The plant of the Northport Smelting and Refining Company. at Northport, Wash., is not included 
for the reason that. although situated just within the United States. it is essentially a Canadian smelter 
and treated no material from the United States in 1906. 

5 [t had been planned to publish figures showing the tonnage of ores and concentrates from each State 
smelted in 1906. The blanks sent out to smelting companies by the Geological Survey called for stutistics 
of the tonnage of smelting ore, concentrates, and custom matte from cach State treated in each plant. 
The precise and complete replies made to these inquiries were very gratifying. However, three large 
companies refused information, and in the absence of complete data the plan has been abandoned for the 
present year. Theetfort to obtain full und fair statisties of all smelter operations with reference to ton- 
jen of ores and concentrates will be continued, and it is hoped that complete data will be available for 

i. 
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gan produces no smelting ore, the comparatively small tonnage of 
mass and barrel copper smelted without concentration scarcely 
falling within this category. Montana is far in the lead as to tonnage 
of cupriferous concentrates smelted during the year; Arizona and 
Michigan are much lower, with Utah far behind. California produced 
practically no copper concentrates (except a small tonnage of ‘cement ” 
copper) and Tennessee none whatever. 


YIELD. 


Of the 917,805,682 pounds of copper produced in 1906 by the 
smelters, 15,132,562 pounds were derived from the re-treatment of 
` materials which had been subjected to reduction in previous years— 
namely, old slags, tailings, furnace linings, and the cleanings from old 
smelter sites. Of the 404,496 tons of this material, a great part was 
slags and tailings; consequently of low grade and capable of treatment 
only because of metallurgical advances. The average yield from this 
old material was about 1.8 per cent. 

The remainder of the smelter output, 902,673,130 pounds of copper, 
was the yield from about 19,743,000 tons of ore, the average yield per 
ton being about 43 pounds, or 2.15 per cent. The 1,700,000 tons of 
ore mined and treated primarily for values other than copper fur- 
nished a very inconsiderable portion of the total copper production. 
If these ores are left out of consideration, the yield af the 18,000,000 
tons of ore mined expressly for copper was close to 50 pounds per ton, 
or 2.5 per cent. The native copper ores of Michigan, which in 1906 
yielded only 1.26 per cent, being excluded, the remaining copper ores 
of the country wielded an average of about 73 pounds per ton, or 3.65 

er cent. 
i The blister of domestic origin produced in Canada— 2,801,647 
pu derived from about 56,000 tons of ore (or its equiva- 
ent in matte); the yield was about 2.5 per cent, the low figure being 
due to the fact that much of the ore was low-grade material pur- 
chased by the Canadian smelters for flux and converter lining. 

The foreign ores imported for smelting in this country were, con- 
sidering the more costly transportation, necessarily of higher grade 
than the average of domestic ores. Actual figures can not be given 
as only the figures for the combined yield of ore, concentrates, and 
matte are available. 

Copper ores yielded 271,197 ounces of gold and 15,880,870 ounces of 
silver, according to mine reports for 1906.* This is an average yield 
for the 18,000,000 tons of copper ores of about 0.015 ounce of gold 
and 0.882 ounce of silver per ton. If the Michigan ores that do not 
carry silver, amounting to about 8,000,000 tons, are excluded from 
this calculation, the copper ores which actually contained precious 
metals yielded an average of about 0.027 ounce of gold and 1.588 
ounces of silver per ton. 

Pyrite smelting, which has grown rapidly in recent years, owing 
not only to metallurgical advances but to the marked increase in 
mining of pyritic copper ores, offers, because of its high requirement. 
of silica flux, an advantageous method of treatment for those siliceous 
gold and silver ores which require or permit smelting. Copper is 
thus fast replacing lead as a collector of the precious metals in the 
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a See report on gold and silver, 
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smelting of dry ores. In consequence, the gold and silver product 
of all domestic ores treated in copper smelters was considerably in 
excess of the yield from the copper ores alone. This product in 1906, 
according to data partially incomplete, was, gold, 484,000 ounces; 
silver, 21,110,000 ounces. 

The 1,700,000 tons of ores other than copper ores which were 
smelted in copper furnaces furnished, by difference, about 213,000 
ounces of gold and 5,226,000 ounces of silver, an average of 0.125 
ounce of gold and 3.07 ounces of silver per ton—a decidedly higher 
average than that of the copper ores. 

The foreign ores, concentrates, and matte smelted in this country 
also wielded | gold and silver in addition to copper. The blister 
copper of domestic origin produced in Canada carried, on the other 
hand, very low precious-metal values. The total gold and silver 
p of copper smelters in the United States for 1906 was there- 
ore somewhat higher than the figures given above for the product of 
domestic ores. 

All this gold and silver was recovered as such only on electrolytic 
refining of the pig copper? A part of the output of the Morenci- 
Metcalf and Bisbee districts in Arizona and of the Ducktown district 
of Tennessee, and small quantities from California, New Mexico, and 
Missouri are too low in precious metals to make the electrolytic refin- 
ing of this copper profitable. With these exceptions, practically all 
the blister copper of the country, as well as & noteworthy portion 
(over 10 per cent) of Lake copper, is subjected to this separation by 
electrolysis. In all, about 669,000,000 pounds of domestic copper 
carrying gold and silver and requiring electrolytic refining were pro- 
duced in 1906. 

Ores containing sufficient quantities of both copper and lead to be 
classed as copper-lead ores* supplied 59,371 ounces of gold and 
6,815,678 ounces of silver, according to reports from the mines. 
Practically all these ores were smelted in lead furnaces and the greater 
ich of the precious metals was recovered in lead bullion, copper 
eing collected as matte and further treated in copper furnaces. 


ANALYSIS OF PRODUCTION. 


GENERAL CONDITIONS. 


Copper mines in general do not fall in the class of “poor man's 
mines." Ordinarily the ore is not amenable to any simple method of 
reduction and is of so low a grade as to preclude very extended hauls 
to existing reduction plants. Much money must first be spent in ex- 
tensive development of the ore bodies. The company must usually 
expect to build its own smelter or mill and to operate on a large scale 
to achieve low cost of extraction. In consequence of these condi- 
tions, most of the important copper mines of the United States are in 
the hands of strong companies able to advance the capital required 
at the start. 

In few other industries is the tendency toward centralization and 
combination better illustrated than among the copper-producing 


a Complete figures are not available, owing to the lack of information from some of the large companies. 

b An exception is the small quantity of silver obtained in Michigan as " pickings’’—the sorting out 
of the “nuggets” and “ half-breeds’’ which accompany the native copper. 

c See report on gold and silver. 
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companies. Fully 720,000,000 pounds of the 1906 output was pro- 
duced by four operators—the Amalgamated Copper Company, with 
its many allies and associates; the Calumet and Hecla Mining Com- 
pany; W. A. Clark; and Phelps, Dodge & Co. With the entrance into 
the producing ranks of the Utah Copper and Boston Consolidated 
companies, the Ely mines, and the Dairy Farm mines, and with the 
expected increase in production of the Cactus and Mammoth mines, 
this list of four companies will be augmented by the United States 
Smelting, Refining and Mining Company, the Guggenheim interests, 
and the Newhouse interests. Four of these seven concerns either 
maintain or are closely associated with selling agencies. 

Production at the principal mines is on a truly enormous scale, 
with ore tonnage and copper output of individual mining units rang- 
ing up to more than 2,000,000 tons and 100,000,000 pounds, respec- 
tively, with single milling plants of a daily capacity up to 8,000 
tons, and with smelting plants turning out annually 90,000,000 to 
175,000,000 pounds of copper each. To the magnitude of these oper- 
ations almost as much as to the abundance of her natural resources 
does this country owe her preeminence as a copper producer, with a 
record of over half the world’s production. 

The general trade conditions under which copper was produced in 
1906 have been outlined on a foregoing page. The following para- 
Selo present the principal features affecting production in each 

tate: 


ALASKA. 


The blister copper production of Alaska in 1906 was 8,685,646 

pus an increase of more than 3,500,000 pounds over the output 

or the preceding year. 'The mine production during the year, while 
exhibiting a good advance over 1905, was decidedly lower than the 
smelter production. This difference is explained by the fact that a 
considerable part of the 1906 smelter production was derived from 
ores mined in 1905. 

The principal production came from Prince of Wales Island, in the 
Ketchikan district of southeastern Alaska. The only two smelters in 
Alaska are situated on this island—the plant of the Alaska Smelting 
and Refining Company at Hadley and the Alaska Copper Company’s 
smelter at Coppermount. Both were blown in near the end of 1905, 
and the Hadley plant has since been in fairly steady operation, but 
the Coppermount smelter was out of blast for a considerable part of 
1906. Both lants do some custom smelting and thus procure sili- 
ceous material to flux their own basic ores. Part of this siliceous ore 
was derived from British Columbia, but developments of siliceous 
copper ore at Maple Bay, on Portland Canal, furnished much of it and 
may make future importations unnecessary. Some ore from this 
region was shipped to the Tvee smelter on Vancouver Island, the 
resulting matte being forwarded to the United States for conversion. 
Both ore and matte from Prince of Wales Island were shipped to the 
smelter at Tacoma, Wash., and to the Britannia smelter on Van- 
couver Island, where thev were transformed into blister copper. 

The ores of this district are mostly heavy sulphide ores, probably 
of contact-metamorphic origin. Pyrrhotite and plentiful magnetite 
and pyrite accompany the halos pyrite, the ore running high in iron. 
The grade of the ore is not high, the yield of copper being as a rule 
not much over 3 per cent. Precious-metal values are low, Supplies 
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are costly, wages are high, and under these conditions successful 
operation is a noteworthy accomplishment. These deposits have 
been described by C. W. Wright." 

A second copper district embraces the country around Prince 
William Sound. The principal shippers from this district in 1906 
were the Gladhaugh mine, at Ellamar, southwest of Valdez, and the 
Bonanza mine, on Latouche Island. The Tacoma smelter treated 
the mine output. The ore, which is chalcopyrite more or less dis- 
seminated through metamorphosed sedimentary rocks, has to carry 
8 fairly good percentage of copper to stand the cost of this shipment, 
and most of that sent out in 1906 ranged from 7 to 8 per cent. It 
carries a little silver, moderate silica, and rather low iron and alumina. 
À number of other prospects in this region will probably prove of 
m The deposits of this district have been dno by U. S. 
yrant. 

The Copper River region, in the vicinity of Mount Wrangell, 
especially near Chitina River, is the third important copper region of 
the Territory. Rich bornite and chalcocite ores occurin greenstone 
near the contact with limestone. These received considerable 
attention in 1906, the most important work being done by the Gug- 
genheim Exploration Company. It is expected that oe inr con- 
necting these deposits with the coast at Seward and at Valdez will be 
completed in the near future. If the deposits of this district develo 
as favorably as is at present expected, the production of Alaska will 
be greatly increased and will become an important part of the total 
output of the United States. 

i ARIZONA. 


In 1906 Arizona produced 262,566,103 pounds of blister copper, an 
increase of about 35,000,000 pounds over the production of the Terri- 
tory in 1905 and a larger increase by far than that of any other Terri- 
tory or State. The mines yielded a slightly larger output, which 
reached the smelter, but was not wholly worked up during the year. 
The Territory now stands second in production, the output of Michi- 

an, which just exceeded it in 1905, having fallen off shghtly in 1906. 

any districts contributed to the output, but the great bulk of the 
production was derived, as in former years, from four important 
camps. Arizona is thus distinguished from the two great producing 
States—Montana and Michigan—which have but one important dis- 
trict each. 

Bisbee district.—The Bisbee or Warren district in Cochise County, 
the third largest district in the country and the largest in Arizona, 
made a card blister-copper pun of about 131,000,000 pounds 
in 1906, as compared with about 100,000,000 pounds in 1905. The 
output, which would have been larger but for the failure of the fuel 
supply in December, was derived almost entirely from the Copper 
Queen, Calumet and Arizona, Superior and Pittsburg, and Shattuck- 

izona mines. 

A detailed description of the geology and ore deposits of the Bisbee 
region has been given by F. L. Ransome.* The primary ore, which 


a Bull. U. 8. Geol. Survey No. 284, 1906, pp. 50-53, and Bull. No. 314, 1907, pp. 65-72. 

> Bull. U. 8. Geol. Survey No. 284, 1906, pp. 75-87. 

¢See report by F.C. Schrader and A.C. Spencer, Geological Survey special publication, 1901; also Men- 
denhall, W. C., Prof. Paper U. 8. Geol. Survey No. 41, 1900. ` 
4 Prof. Paper U. 8. Geol. Survey No. 21, 1904. ` 
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consists of pyrite with chalcopyrite, replaces limestone near an intru- 
sive body of granite porphyry, and is believed by Ransome to be the 
result of a modified sort of contact metamorphism. The copper of 
these primary ores has been in part concentrated by the process 
known as “‘secondary enrichment” into workable ore bodies of vary- 
ing size and of irregular shape. 

The tops of most of the Bisbee ore bodies lie at some distance below 
the surface, and the ores are in many places underlain by practicall 
barren limestone instead of by primary ore. In other words, second- 
ary enrichment has in some places extended to the very bottom of the 
ore bodies. Oxidation, also, has extended to unusual depth. The 
ores consist mainly of carbonates, oxides, chalcocite, chalcopyrite, 
and pyrite, all pane in places more or less intimately mixed. Native 
copper is present also in many localities and in some stopes has been 
very abundant. As nearly as can be learned, about 50 per cent of 
the copper mined in 1906 was contained in the sulphides, chiefly 
chalcocite, and practically the whole of the remainder was carried by 
the oxidized minerals. 

If the total production since the discovery of the district is taken 
into account, Bisbee is undoubtedly the richest of the great copper 
camps of the country. The ore mined to date is estimated to have 
ylelded 8 per cent copper. The yield in recent years has been some- 
what below that average, but it was higher than 6 per cent in 1906. 
The Calumet and Arizona ore, as stated in the annual report of the 
company, yielded 7.95 per cent, based on the tonnage as mined. 
All the ore mined in the district is rich enough to smelt, and no con- 
centration is practiced. The ores contain but low values in gold 
and silver—on the average considerably too low to pay the cost of 
electrolytic refining. In consequence, some of the purer copper 
is sold without being thus refined. 

The locus of the principal known ore bodies has been shown to be 
a great, flat-lying host. of variable width and thickness and as yet 
undetermined length, pitching gently, toward the southeast, ap- 
proximately with the bedding of the limestones. The proven pro- 
ductive area was extended to the west and to the southeast in 1906 
by the entrance into the producing ranks of the Shattuck-Arizona 
Copper Company and of additional shafts of the Superior and Pitts- 
burg Copper Company. 

A mass of solid pyritic ore encountered on one of the lower levels 
of the Calumet and Arizona mine was apparently brought up by 
faulting from below the zone of secondary deposition. This ore 
was of low grade but, owing to its favorable character for smelting, 
was extracted at a profit. The possibility, pointed out by Ran- 
some of the existence of other ore horizons underlying the one 
already developed and at such depth as to be mainly or wholly below 
the zone of secondary enrichment, is strengthened by this occurrence. 

The ore bodies worked at present lie mostly between depths of 
400 and 1,400 feet, the ore being deeper toward the southeast. The 
known ore bodies near the surface are practically exhausted. All 
development is carried on by means of vertical shafts, none of which 
has as yet been sunk far below the horizon of known ore bodies. 
Water has given considerable trouble in the sinking of the deep 
shafts in the southern part of the camp, but when a block of ground 
is once drained, only light pumping is required., The square set 
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and filling system is mainly employed, and the high price of timber 
constitutes an important part of the cost of mining. Wages are 
also high, but transportation charges are not excessive, owing to serv- 
ice by the El Paso and Southwestern Railroad, a line controlled 
by Phelps, Dodge & Co. Spurs extend to the principal producing 
shafts. Power is furnished Jointly by coal and oil fuel, and is rea- 
sonably cheap for that part of the country. It is commonly reported 
that the total cost of production of copper by the Calumet and 
oe Company in 1906 was considerably less than 7 cents per 
und. 

The older mines are developed well ahead of production and the 
new producers are to be put on the same foundation. The produc- 
tion of the district is therefore measured by available smelting 
capacity. The Copper Queen and Calumet and Arizona smelters at 
Douglas, which treated over 1,000,000 tons of ore from the camp, 
were enlarged during 1906 by the erection of one new blast furnace 
each. The Copper Queen smelter, the second largest in the country, 
handled in 1906 more crude smelting ore than any other copper 
smelter. This plant does a custom business, drawing ores from 
Mexico, New Mexico, and other Arizona camps, as well as custom ore 
from Bisbee. The smelters were seriously handicapped in the latter 
part of the year by lack of fuel, especially oil. | 

The Bisbee ores are of wide range in composition, but when mixed 
and bedded on the immense scale possible they are virtually self- 
fluxing and are smelted economically, the only objectionable feature 
of importance being the production of much flue dust, & portion of 
which is not recovered. Siliceous ore for converter linings was drawn 
chiefly from the Globe district. 

During the year a large tonnage of slag from the site of the old 
Copper d black-copper smelter at Bisbee was shipped to the 
Douglas plant and re-treated. Copper Queen ores highest in sulphur 
were treated by the Old Dominion smelter at Globe. 

Àn important transaction of the year was the consolidation of the 
old Bonanza Circle properties, the Calumet and Pittsburg, Lake Su- 
perior and Pittsburg, Pittsburg and Duluth, and Junction companies 
into a single company known as the Superior and Pittsburg Copper 
Company. This is under the same management as the Calumet and 
Arizona Company. 

Active development in the southeastern part of the district was 
carried on by companies not in the producing list. Some of these bid 
fair to become productive. - 

Morenci district.—The copper district at Morenci and Metcalf, in 
Graham County, produced blister containing over 56,000,000 pounds 
of copper in 1906, an increase of nearly 4,000,000 pounds over the 
preceding year. Practically the entire production came from the 
mines and smelters of the Arizona, Detroit, and Shannon companies. 
The output would probably have been 2,000,000 pounds larger had 
Dot a flood early in December caused the closing of the Arizona Copper 
Company’s smelter for the remainder of the year and stopped the 
receipt of ore at the Shannon plant for nearly twenty days. 

A description of the ore deposits has been presented by Waldemar 
Lindgren? With the exception of some of the ores of Shannon 


a Prof. Paper U. S. Geol. Survey, No. 43, 1905. 
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Mountain, the old shallow bodies of high-grade oxidized ore derived 
from contact-metamorphic replacements of limestone have been 
exhausted. Of the 1906 production, over 92 per cent came from large 
disseminated bodies and stockworks of chalcocite along shattered 
zones in altered porphyry. The profitable ores change in depth to 
lean pyritic ores of similar distribution, which affirm the secondary 
character of the chalcocite. From geologic considerations it appears 
unlikely that a second zone of enrichment will be encountered under 
the known ore bodies. 

The bulk of the ores are of low tenor in copper, nearly 90 per cent of 
them being of concentrating grade—under 4) or 5 per cent and aver- 
aging 3 to 34 per cent. These ores are milled with a concentration of 
about 6 into 1. The average yield of blister copper from the concen- 
trating ores was slightly over 2 per cent in 1906. The smelting ores 
which include the richer chalcocite ores and the oxidized ores mine 
by the Shannon Company, gave a much higher yield. The content in 
gold and silver is very low, the blister copper produced carrying on 
the average not over $3 per ton. Such blister as is sufficiently pure, 
eee is transformed into casting copper without electrolytic 
refining. | 

Few profitable ore bodies occur at a greater depth than 400 feet. 
. À notable exception is furnished by the Coronado mine, where the ore 
occupies a fault fissure and has been developed to & depth of about 
1,000 feet. The rugged topography allows the extraction of a great 
part of the ores by tunnels, shafts being used somewhat at Morenci 
and open cuts on Shannon Mountain. Square setting and filling is 
the chief method employed in the stopes, but the amount of timber 
n ton of ore is lower than is commonly required by that system. The 

lling of stopes by flushing in of mill tailings is an innovation to be 
adopted by the Arizona Copper Company. The mines are practi- 
cally dry. Most of the power has been derived from producer gas, 
but coal and oil are now being used to & greater extent. The district 
Is connected with outside transportation by the Arizona and New 
Mexico Railroad, owned by the Arizona Copper Company. Local 
transportation is effected by narrow-gage lines and inclined tram- 
ways. Water supply is an important item of expense, as 1t is neces- 
sary to pump from San Francisco River, 1,500 feet below Morenci. 
Mexican labor is employed to a large extent and commands half the 
wages paid to Americans. 
he reserves of concentrating ore in the district are very large. As 
distinguished from Bisbee and Jerome, where all the ores are of 
smelting grade, the output of the Morenci district is dependent on 
the capacity of its concentrating mills. The new No. 6 mill of the 
Arizona Copper Company and the enlargement of the Detroit con- 
centrator were completed during the year. The three smelters 
handled over 294,000 tons of copper-bearing material, representing 
over 1,000,000 tons of ore mined. Of this amount, about 134,000 
tons were smelting ore and 160,000 tons concentrates. In addition, 
one of the smelters at Clifton treated some custom concentrates from 
New Mexico. The Arizona Copper Company produced no bluestone 
from its leaching plant during the year. The Shannon Company 
installed converters at its smelter early in the year and turned out its 
product as blister copper. The converting plant of the Detroit Cop- 
per Company was closed in November, to be rebuilt. For the remain- 
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der of the year the matte produced, which was of high grade, like all 
the matte in the district, was shipped to the Copper Queen smelter 
for conversion. 

The oil-fired reverberatory furnace at-the Detroit plant, designed 
to dispose of the large quantity of flue dust formed and to reduce the 
copper content of the slag flowing from the settler, has been oper- 
ated very satisfactorily and marks the beginning of a method of 
much promise for the treatment of fines and concentrates. Consider- 
able slag from old dumps of the Detroit smelter was reworked. 

Jerome district.—The production of blister copper in the Jerome 
district of Yavapai County in 1906 was about 38,500,000 pounds," a 
notable increase over 1905. This came wholly from the United Verde 
mine, the Equator, a small producer in the preceding year, having 
been idle in 1906. 

The United Verde ore body occupies a zone of shearing so intense 
that the containing rock, a rather basic porphyry, has here been con- 
verted into a schist. Pyrite, chalcopyrite, and some zinc blende, 
with varying amounts of quartz, have in places partially or completely 
replaced this schist, and in other places the schist is injected by vein- 
lets and stringers of sulphides and others of quartz. As a rule the 
more massive sulphide ore contains more iron and zinc, while that 
consisting of alternating bands of sulphide and schist—the so-called 
“slaty” ore—carries a much higher proportion of chalcopyrite. The 
ores are undoubtedly of pre-Cambrian age, like the inclosing rocks, 
and closely resemble certain pre-Cambrian copper ores from the 
Rocky Mountain region of northern New Mexico.” Almost the entire 
output in 1906 came from sulphide ores, but a little oxidized ore 
rather high in gold, added to the production. The ores mined are all 
of smelting grade and carry a high percentage of copper, the average 
yield in 1906 having been considerably above that of the Bisbee camp 
and much higher than that of the other large pyritic deposits of Bing- 
ham, Utah, Shasta County, Cal., and Ducktown, Tenn. The content 
of the ores in gold and silver is decidedly higher than in any other of 
the large Arizona copper camps and far above the precious-metal 

ield of the pyrrhotite ores of Ducktown, although not very different 
om that of the Bingham and Shasta County ores. 

So far as present developments have shown, the ore body is an 
irregular, rudely lenticular mass of large dimensions. The surface 
outcrop of the lens was about 800 feet long. The shoot pitches 
northward and undoubtedly extends along the pitch beyond the 
region explored to date. There is some reason to believe that a 
fault, which brings the schist up even with the Paleozoic sediments 
close by, passes just west of the ore body, and it may be that the 
deposit now known is but the eastern section of a body whose remain- 
ing portion lies at an indefinite depth below the sediments. 

xtraction is effected through shafts, although there is a tunnel 
reaching the 500-foot level, and a new tunnel is being driven in 1907 
to strike the lowest level of the new 1,000-foot shaft. Motor haulage 
is used on the principal levels. Square setting is employed only 
where absolutely necessary, and the use of timber is avoided as muc 


a The figures have already been published by the Arizona press. 

Bb Lindgren, W., and Graton, L. C., A reconnaissance of the mineral deposits of New Mexico: Bull. U. 
8. Geor. ad da No. 285, 1906, p.81. The idea that the Jerome deposit might be pre-Cambrian was first 
suggested to writer by Mr. Lindgren while these New Mexico occurrences were being studied. 
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as possible, owing to danger from fires. Native round timber is the 
kind most used. The system now prevailing is overhead stoping 
with horizontal back, and filling kept up within working distance. 
Work is carried on in certain portions of the ''fire country” by the 
employment of the plenum air-pressure system originated at Iron 
Mountain, Cal. The developed workings are not very wet, but con- 
siderable surface water finds its way into the mine through the caved 
ground, and, passing through the burning stokes, takes up copper 
and sulphuric acid. An extensive system of flumes allows the pre- 
cipitation of most of this copper. The district is served by a narrow- 
age line owned by the company, which connects with the Santa Fe, 
Prescott and Phoenix. Oil is the principal fuel. European labor is 
extensively employed, but the wages are high, the daily pay for work 
in the fire country being $4. 

All the higher sulphur ores are roasted before smeiting, the claim 
being made that the ores carry too high alumina to make pyrite 
smelting successful. The highest-grade ores are lower in sulphur 
and are smelted direct. It is an interesting fact that ore extracted 
from stopes which had been on fire for several years is oxidized only 
slightly, and not at all except along fractures. .Limestone flux is 
quarried along the railroad near the mine. Siliceous material is 
encountered in the workings in sufficient quantity to supply con- 
verter lining. The coke, which averages 10 per cent of the charge, 
is from Colorado. The settling of ground under and around the 
smelter appears to have ceased, and a new 20-foot furnace is being 
added in 1907. 

The ground considered as ore reserves in 1902 was lost to imme- 
diate availability by the fire and attendant caving. These stopes are 
now gradually being reclaimed, but most of the ore now being mined 
comes from stopes that were unknown three years ago. 

A number of other companies in the Jerome district were more or 
less actively engaged in exploration in 1906, but no important deposit 
has yet been developed. 

Globe district. —The old silver camp of Globe, in Gila County, 
produced approximately 27,000,000 pounds of blister copper in 
1906, an increase of about 2,000,000 pounds over the yield of 1905. 
This output was derived chiefly from the Old Dominion and United 
Globe mines, but the outlying mines, including the Gibson, Warrior, 
Eureka, Live Oak, and Inspiration, produced more in the aggregate 
than ever before, and the Arizona Commercial, nearer the larger 
mines, was also & producer. The output was somewhat reduced by 
& fire and consequent flooding in the Old Dominion mine in the 
early part of the year. 

The geology and ore deposits of the district haye been studied and 
described by F. L. Ransome.* The main productive area contains 
blocks of sedimentary rocks floated up and partly surrounded by an 
intrusive mass of diabase. The ore bodies are of two great classes— 
irregular replacements in the sediments and fault lodes or fissure 
zones in the diabase. The present writer believes that the former 
are of contact-metamorphic origin. Practically all the ores have 
been secondarily enriched. The workable ore in the limestone 
occurs, somewhat as at Bisbee, in irregular bodies at the base of great 


a l'rof. Paper U.S. Geol. Survey No. 12, 1903. 
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masses of mixed limonite and specularite. In the quartzite native 
copper and cuprite predominate. The chalcocite ores are for the most 
part enrichments of pyritic veins and disseminations in the crushed 
and altered diabase. The richest body of this ore has been de- 
veloped to the fourteenth level, or 1,000 feet from the surface. In 
the United Globe mines bodies of primary pyritic ore rich enough to 
be worked are sometimes found. 

The Globe ores have long been known to be of high grade, and the 
outlying mines are still shipping ores of an average content consid- 
erably over 5 per cent. But the jncrease in quantity of lower-grade 
concentrating ores in the United Globe and Old Dominion mines, and 
the extraction from old stopes of the Old Dominion of material too 

oor to be worked in former years and at a lower copper market, have 
owered the tenor for the district, so that the average yield from all 
the ores in 1906 was about 3.4 per cent. A little more than one-third 
of the approximately 390,000 tons of ore treated in 1906 was concen- 
trated, on an average about 5:1. Some of the iron-rich material sur- 
rounding old stopes in the limestone, and even old gob filling, was in 
1906 extracted down to a minimum grade of 2 per cent. About 30 
per cent of the 1906 output was derived from sulphur-bearing ores, 
chiefly chalcocite. Ore of this class will undoubtedly soon become 
the principal ore of the district. The greater part of the ore from the 
outlying mines is oxidized and much of it consists chiefly of chrys- 
colla: The gold and silver contents of the ore are very low, and the 
average yield per pound of copper is only about 0.5 cent. 

Most of the workings are not deep; the deepest shaft in the camp 
goes down 1,000 feet. Tunnels are of service only in the upper work- 
ings. Square-set stoping predominates, but stulls have been em- 
ployed in the flat stopes in quartzite. The bottom of the Old Domin- 
ion mine is exceedingly wet, and the pumping plant has been enlarged 
to a capacity of 6,000,000 gallons per day. (wing in part to the wet- 
ness of the ground, the kaolinized sulphide ore in the lower levels is 
difficult ground to hold. Transportation to the Old Dominion 
smelter is furnished by a branch line of the Southern Pacific. The 
Arizona Commercial Company in 1906 built a line connecting its 
mines with this smelter. Oil is the principal fuel. Mexican labor is 
employed in part. 

he Old Dominion concentrator has been increased in capacity and 
a blast furnace and reverberatory have been added to the smeltin 
plant. Globe ores have been at a disadvantage because of their hig 
silica and lack of sulphur. It has been necessary to bring in outside 
sulphides, and favorable smelting charges have been impossible on 
much of the oxidized siliceous ore from mines in the district. Bisbee, 
Ariz., and Nacozari and Cananea, Mexico, supplied sulphide ores in 
1906, while considerable siliceous ore from the district went to the 
Douglas and El Paso smelters, chiefly for converter lining. At the 
middle of 1907 it was estimated that 60 per cent of the copper of the 
Old Dominion and United Globe mines was coming from sulphide 
ores, and importations will probably cease before the end of the year. 
Some old slag was resmeltad at the Old Dominion plant. 

Other districts.—The chief producer in Arizona outside of the prin- 
cipal districts was the Imperial Copper Company’s mine, in the Silver 
Bell district of Pima County. This company is building a smelter. 
Other Pima County producers of some importance were the Twin 
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Buttes, Mineral Hill, and Helvetia companies. The Helvetia oper- 
ated a matting furnace. The Saddle Mountain Company, in Gila 
County, turned out considerable copper matte from self-fluxing gar- 
netized limestone. The Commercial Mining Company was, next to 
the United Verde, the largest producer in Yavapai County. The 
Black Diamond Company, in Cochise County, made a small amount 
of matte. Many other mines contributed small amounts of copper to 
the output of the Territory. Some developments in the Chiricahua 
and Huachuca mountains and in Pinal County are of much promise. 
One of the important features of the year in the Territory was the 
blowing in of the custom smelter at Humboldt, Yavapai County. 
Considerable Arizona ore was treated at El Paso, some went to 
Denver, and a little to California. A small quantity of matte was 


converted in the East. 
CALIFORNIA. 


General statement.—The production of blister copper in California 
in 1906 was 28,153,202 pounds, an increase of about 11,500,000 
pounds over that of 1905. The bulk of the production and nearly 
the whole increase was from the Shasta County region. Several 
other counties contributed to the output, Calaveras County leading. 
The mine production for the year corresponds closely with that 
of the smelters. The agreement is largely due to the fact that all 
the principal producers operated their own smelters. The disaster 
at San Francisco, which temporarily demoralized certain industries, 
had little direct effect on copper production. The prices of many 
AA p including lumber, were increased considerably, however 
and wages, especially for the ordinary trades, advanced to a marked 
extent. 

Considerable old copper was recovered during the year from the 
San Francisco ruins, but this has been excluded from.the statistics 
of production. 

Shasta County region.—The Shasta County copper region, which 
lies near Sacramento and Pitt rivers, north of Redding, produced 
in 1906 slightly less than 21,000,000 pounds of blister copper, as 
against an even 10,000,000 pounds in the year preceding. This 

roduction came from four companies—the Mammoth, Mountain, 
ully Hill, and Great Western. 

This region, which next to the Lake Superior copper range is the 
most extensive of the important copper districts of the country, is 
one of considerable geologic complexity,* but is a unit as regards 
the general character and occurrence of its ores. It is commonly 
divided into four districts, viz, the Iron Mountain, Little Backbone, 
Bully Hill, and Afterthought. The ore bodies are invariably asso- 
ciated with intrusive stocks of quartz monzonite porphyry, although 
the ore in some places extends out into adjoining rocks. The ores 
are more or less complete replacements of country rock at localities 
of intense crushing, and the completeness of replacement appears 
to have been dependent on the degree of comminution of the rock. 
Most of the ore bodies are large, tabular, flat-lying masses whose 
original form has been modified by faulting. A few deposits, notably 
that of the Bully Hill mine, are steeply inclined and partake more 
of the form of veins. The typical ore is a massive sulphide made 


a Tht geology of the region has been described by J. 8. Diller in Geologic Atlas U.S., follo 138. The 
copper deposits are now being made the subject of special investigation by the Geological Survey. 
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up of varying proportions of pyrite and zinc blende, with chalcopy- 
rite in comparatively small amount. It carries from 27 to over 45 
per cent of sulphur, high iron, and 3 to 30 per cent of silica. In 
the Bully Hill district a barite panmi lowers the proportion of sul- 
phides, but elsewhere the ores that do not appear to be almost solid 
sulphides are commonly of too low grade to be profitable. The 
secondary zone, which was wonderfully productive of copper and 
silver at the Iron Mountain and Bully Hill mines, has been pa A 
e at the other mines is either of little importance or practically 
absent. 

The ores smelted in 1906 yielded approximately 3.6 per cent of 
copper. The yield per ton in gold was bout $1.60, and in silver 2.25 
ounces, or $1.50, which combined are equivalent to 2.9 cents per 
pound of copper. The percentage of copper can be expected to 
decrease to some extent, and that of silver to increase slightly when 
all the developed deposits become actively productjre. 

Through developments prosecuted during the year great reserves 
in mines of the Mammoth, Balaklala, Mountain, and Bully Hill 
companies were added to those already known in these mines, and in - 
the Trinity company's Shasta King mine. Valuable discoveries 
were also made in the Afterthought mine of the Great Western Gold 
Company, and there were encouraging developments in some other 
mines. This district is undoubtedly next to the Lake Country, Bing- 
ham, and Ely districts in the amount of ore blocked out, and under 
reasonable conditions should be producing annually 100,000,000 
pounds of copper before 1910. 

Most of the ore bodies thus far discovered are developed by work- 
ings not more than 500 feet deep, but in the Bully Hill district the 
lowest level is about 900 feet below the outcrop. Owing to the rugged 
topography tunnels afford easy access to the ore bodies, but in & few 
places winzes from these tunnels are required. Open cutting is em- 
ployed in part at the Balaklala and Afterthought mines. Water is not 
troublesome. Up to the present time square setting has been chiefly 
pored At the Mammoth mine the horizontal slicing system 
with subsequent caving is employed, but none of the timber of the 
complete sets used is recovered. Methods requiring less timber will 
probably be employed in the mines that are now in the development 
stage. Native timber was used, but brought a high price in 1906. 
Electric power is employed almost exclusively, and is derived from 
the lines of the Northern California Power Company. Much of the coke 
comes from Australia. The Southern Pacific Railroad crosses the 
district. The Iron Mountain and Hornet mines are connected by a 
ids, railway, and the Mammoth by an aerial tramway, which is to 

e replaced by a combination steam and electric road begun in 1906. 
An aerial tram to connect the Balaklala and Trinity mines with the 
Southern Pacific line was begun in 1906, and construction was started 
on a private railroad to the Bully Hill district. The Afterthought 
district profits by & near-by branch of the Southern Pacific, which it is 
planned to extend to the camp. Wages are somewhat below the Butte 
standard, and it is difficult to procure the best class of labor. At 
the Iron Mountain mine, where some of the stopes are on fire, Euro- 
pean labor is employed chiefly. 

_ Pyrite smelting is now applied almost exclusively to the ores and 
is very successful. The average charge contains about 2 per cent of 
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coke. Even the zincky ores of the Afterthought region are success- 
fully handled by the aid of a hot blast. Some experiments are under 
way to save the zinc now lost at this plant, and if these are successful 
a similar method may be applied at Bully Hill also. The great 
demand for siliceous flux has stimulated the decadent quartz-mining 
industry of the country. The Mammoth Company took a lease 
on the great low-grade deposit at Quartz Hill and bean the con- 
struction of a railroad to it during 1906. This company was the 
largest producer of the year, but turned out only matte, which was 
converted at the United States smelter, in the Salt Lake valley. The 
construction of converters, as well as of two additional blast furnaces, 
however, was begun in 1906. During that year the fine ore was 
shipped mostly to sulphuric-acid works near San Francisco, where the 
resulting cinders were smelted for their copper. The Mountain Cop- 
per Company, owing to the injunction against its Keswick plant, 
treated its entire dhtput at its new plant near Oakland, where it has, 
in addition to a small electrolytic refinery, a sulphuric-acid and ferti- 
lizer plant that utilizes phosphate from Utah and Idaho. The After- 
thought smelter shipped its matte to Utah for conversion. The Bully 
Hill smelter, which turned out blister copper, was closed early in the 

ear pending the completion of its railroad, and remodeling and en- 
argement of the plant was begun. Work was actively carried on 
by the Balaklala company in the construction of its smelter, which 
had been planned to supply matte to the San Bruno smelter when 
that should be completed, but the abandonment of that project will 
necessitate the shipment of Balaklala matte elsewhere. 

The smelters that were operated in 1906 treated approximately 
289,000 tons of pyritic and siliceous ore from Shasta County. Cus- 
tom ore to the extent of 42,000 tons was also handled, and consisted 
mostly of dry gold-silver ore from Nevada, with some siliceous copper 
ore from Idaho; also copper ores from Oregon, from Utah, and from 
other districts in California. ! 

A matter of much importance both to this and other districts, 
especially in view of recent troubles over smelter smoke at Anaconda 
and Ducktown and in the Salt Lake valley, was the reversal by the 
United States circuit court of appeals of a decision which enjoined 
the Mountain Copper Company Bon operating its smelter at Kes- 
wich. The decision had been brought about by claims of injury, 
both to private agricultural property and to Government land, neither 
of which, as a matter of fact, was of much value. The change of 
local public sentiment which followed the closing of the Keswick 
plant and the desertion of the town has made other smelters in the 
district as safe from attack as if their stacks did not turn out a pound 
of sulphurous smoke. "The Keswick plant resumed operations in 1907. 

Other districts. —Among other productive districts in California are the 
Campo Seco and Copperopolis districts of Calaveras County. The ores 
consist of heavy pyrite with chalcopyrite and occur as lenticular 
bodies in schist. he average yield in 1906 was somewhat over 5 per 
cent. Some of the ores carry practically no gold and silver, and the 
copper, being free from impurities, is made into casting copper. 
Smelters were operated by the Penn Chemical Company at Cam 
Seco and by the Union Copper Mining Company at Copperopohs. 
The matte from both and some cement copper from the leaching plant 
of the latter were shipped East for further treatment. 
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The Copper King mine, in Fresno County, continued to produce a 
low-grade ore. A small production from ae Bernardino and Inyo 
counties was treated in part at the Needles smelter, which handled also 
a little copper ore from Arizona. Other miscellaneous shipments 
from California, as well as ore from Nevada, reached the works of the 
Mountain Copper Company, the American Smelters and Securities 
Company, and the Peyton Chemical Company. The matte produced 
by the Peyton plant is converted in Washington and in Utah. At 
the Dairy Farm mine, in Placer County, active development of the 
large pyritic ore body was maintained throughout the year in order 
that the mine might be ready to supply a large tonnage to the new 
smelter at San Bruno, on San Francisco Bay. Cessation of work in 
1907 on the construction of that plant, due to opposto and the 
prospect of complications over the smelter smoke, has caused closing 
of the Dairy Farm mine. 

During the latter half of 1906 much attention was given in the daily 
press to copper deposits in the old Furnace Creek or Greenwater dis- 
trict of Inyo County. Many stock companies were formed, some of 
them with capitalization reaching over $10,000,000, and in the stock 
markets of western cities great excitement prevailed. According to 
such information as is available from competent and reliable men who 
have visited the district, the existence of copper deposits of particular 
importance has yet to be shown. The excitement has subsided, and 
it may be that legitimate development will eventually open up some 
profitable bodies of ore. 

COLORADO. 


The production of blister copper in Colorado in 1906 from mate- 
rials originating within the State was 7,427,253 pounds. Returns 
from matte smelters receiving ores from outside the State has this 
year allowed a more accurate distribution of the output of Colorado 
smelters than was possible in previous years. The marked difference 
between reported mine production and actual smelter yield was 
noted and explained for last year’s figures.¢ The same explanation 
undoubtedly applies this year, viz, that considerable copper was 
recovered by the smelters Prom ores in which copper was present in 
small amounts and was not paid for hence the mining companies 
in their reports to the Geological Survey assumed that no copper was 
recovered. 

The production for 1906 was derived almost wholly from the smelt- 
ing of ores (and concentrates) which were mined primarily for other 
metals than copper. As in 1905, the Leadville district ranked first 
in copper production, followed by the San Juan country. Gilpin, 
Chaffee, Clear Creek, and Dolores counties contributed smaller 
amounts and nearly every other mining county in the State produced 
a little copper. 

The few districts in which copper is the chief metal were inactive 
or produced very little in 1906. Principal among these are the 
deposits at Pearl, in Larimer County, at Cashin, in Montrose 
County, and in the Plateau region’ of southwestern Colorado, of 


a Lindgren, W., Mineral Resources U. S. for 1905, report on gold and silver, p. 192. 
O PR 5-6. 

c Spencer, A. C., Bull. U. 8. Geol. Survey No. 213, 1903, pp. 158-162. 

d Emmons, W. H., Bull. U. 8. Geol. Survey No. 285, 1906, pp. 125-128. 

e Emmons, 8. F., Bull. U. 8. Geol. Survey, No. 260, 1905, pp. 221-232. 
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which short descriptions have been given by members of the United 
States Geological Survey. 

A great part of the copper produced in Colorado was recovered in 
matte in lead furnaces at the large plants of the American Smelting 
and Refining Company, and ultimately appeared as electrolytic copper 
at the refinery at Perth Amboy. Much of it was first converted at 
Omaha, Nebr., where considerable cupriferous material from other 
States, especially that rich in gold and silver, was treated. The Ohio 
and Colorado Company also turned out a little copper matte from 
its lead smelter at Salida. Some copper was recovered from the 
smelting of zinc-ore cinders by the United States Smelting Company 
at Canyon. Some Colorado ore and matte went to the Salt Lake 
valley for smelting and converting. A little Colorado ore, as well as 
some Montana ore and matte, was made into matte in South Dakota. 
A small production of copper was turned out from Colorado ores at 
works in British Columbia. The Boston and Colorado smelter near 
Denver turned out refined copper of the casting grade until the 
refining plant was burned in the latter part of the year, after which 
matte wasshipped forconversion. The Continental smelter at Ironton, 
the Grand Junction smelter, and the Ross Mining and Milling Com- 
pany’s smelter at Silverton were in operation for the whole or a part of 
the year, producing matte which was shipped outside of the State for 
conversion. Other smelters, including those at Pearl and Golden, 
were not operated during 1906. Besides handling material originat- 
ing within the State, the Colorado smelters treated ores, concentrates, 
or matte from Arizona, Idaho, Nevada, New Mexico, Utah, and 
Wyoming. — 


In 1906 the production of blister copper from Idaho was 8,578,046 
ounds, & gain of about 1,250,000 pounds over the output in 1905. 
he difference between mine and smelter production in 1906 is due 

to the fact that a large quantity of Idaho ore was in storage at 
Canadian and Pacific coast reduction works at the end of the year. 
Much of the production came from the Snowstorm mine, in the 
Couer d'Alene district, and from the White Knob mine, at Mackay, 
Custer County. 

The Snowstorm deposit? consists of a zone in pre-Cambrian quartz- 
ite that contains disseminated particles of chalcopyrite, bornite, and 
chalcocite, which in places are oxidized. The ore averages about 
4 per cent copper, 6 ounces of silver, and 0.1 ounce of gold. It carries 
very high silica, in consequence of which it is given a favorable reduc- 
tion charge by many smelting companies for use as converter lining. 
Such of the oxidized ore as is of too low grade or contains too little 
silica to be shipped for this purpose is treated by leaching at the mine. 

At Mackay the White Knob mine and smelter were operated under 
lease. The deposit is of contact-metamorphic origin and lies mostl 
in limestone. The ore is oxidized down to a depth of 600 feet, and 1s 
of moderate grade in copper, gold, and silver. Sulphide ore from 
Bingham was brought in and smelted with the oxidized ore. The 
matte produced was returned to the Salt Lake valley for conversion. 

The Seven Devils district, in Washington County; the Copper 
Queen mine, in Lemhi County; and the Weimer Company, in Fremont 


a Ransome, F. L., Bull. U. S. Geol. Survey No. 260, 1905, p. 301. 
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County, were among the other producers of the State. A small 
amount of copper was recovered as matte in lead furnaces and was 
turned into blister in the East. In 1906 Idaho copper was turned out 
at 17 smelters located in Alaska, British Columbia, Washington, Ore- 
gon, California, Montana, Idaho, Utah, Colorado, and Pennsylvania. 


MICHIGAN. 


General statement.—The smelter production of copper in Michigan 
in 1906 was 229,695,730 pounds,? as compared with a little over 
230,000,000 pounds in 1905. The difference between the mine and 
the smelter production, as shown on page 11 is due to the fact that a 
quantity of mineral from ore mined and milled in former years had 
been stored and was not smelted till 1906, when the high price of 
copper brought it out. The same condition of affairs existed in 
1905. The entire production of the State comes from the single 
district on the Keweenaw Peninsula. 

Lake Superior region.—The slight falling off in production of cop- 
per in the Lake Superior district is due to the fact that although the 
mines as a whole made a substantial increase in their output, the 
amount of old mineral smelted by the Calumet and Hecla Company 
in 1906 was decidedly smaller than in 1905. Had it not been for 
numerous accidents, however, the mine production and, consequently, - 
the smelter production would have been considerably larger. Among 
these reverses the fire at the Tamarack and the caving at the Atlantic 
and Quincy mines were most serious. 

This region, as is well known, is the one great native-copper dis- 
trict of the world, although native copper in apparently similar 
occurrence is found in western and in south-central Virginia and in 
some other places. The copper occurs as masses of various size, 
from minute particles up to huge masses hundreds of tons in weight, 
contained in certain beds of a thick series of basic lavas and in some 
of the intercalated sandstone and conglomerate beds, all of pre- 
Cambrian age.- The origin of these copper deposits is a problem as 
yet unsolved. The unchanged character of the ores at the great 
depth to which mining has been carried—deeper than anywhere else 
in the world —makes it appear certain that the native copper was 
deposited as such and is not an intermediate product of the oxidation 
of sulphides. 

The ores are of extremely low grade, the average yield in refined 
copper of all the ores milled in 1906 having been 25.2 pounds per ton, 
or 1.26 per cent. A little silver occurs with the copper in some lodes. 
Averaged on the total tonnage in 1906, the silver yield was 0.025 
ounce per ton. 

The general similarity of geologic conditions, the uniform value of 
the ores, and the extent and regularity of the lodes necessarilv cause 
any account of a year's progress in the Lake Superior copper district 


a Some statistics of smelter production for 1905 and 1906 which have been published are much too low 
in the figures for Michigan. The error appears to have arisen from the fact that the statisticians ha ve 
really compiled mine production, which is reported to the State mineral commissioner as a basis of 
taxation. Inthe cuse of all Lake mines except the Calumet and Hecla, the mine production is measured 
by the actnal year’s yield of the smelters. The Calumet and Heela Company, however, does not smelt 
all its mineral as soon as produced. The figures that this company reports to the mineral commis- 
Sioner represent the amount of ingot copper that the mineral produced within the year is estimated to 
yield, and do not reflect in any way the actual smelter output for the year. These facts may be clearly 
gained trom a perusal of the last two annual reports of the company, although the figures therein given 
are for the year ending April 30. The figures given above are based on direct returns from the Calumet 
and Hecla as well as the other companies, giving actual output ol ingot copper. 
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to be little more than a chronicle of mechanical achievement. Num- 
ber of feet of new development, increase in hoisting capacity, enlarge- 
ment and improvement of mills and smelters—these; more than an 
other factors, measure the advances for the year. The result of this 
permanency and regularity of the lodes is seen in the wonderful 
opment the immense capacities, and the permanent character of 
all important undertakings. 

The smelter production of the Lake district for 1905 and 1906 is 
shown in the following table. The figures of production of individual 
companies have already appeared in their annual reports. 


Smelter production of copper in Michigan in 1905 and 1906. 


Company. 1905. 1906. | Company. 1905. 1906. 
Pounds Pounds. Pounds Pounds 
Adventure............... 1,606, 208 | 1,552,628 WINGY oy dors ocr toured 18, 827, 557 16, 194, N38 
Ahmeek.................. 1,552,957 | 3,077,507 amarack.............. 15, 824, 008 9, 832, 644 
Allouez.................. 1,167,957 | 3,486,900 | Trimountain............ 10, 476, 462 9, 507, 933 
Atlantic................. 4, 049, 731 1, 2 l Victoria AAA tol Re cc iE 546, 334 
A code dens , 384, 14,397,557 || Wolverine.............. 9, 464, 418 9, 545, 123 
Centennial............... 1,446,584 | 2,253,015 || Calumet and Hecla Cop- 
Champion............... 15, 707, 426 | 16, 954, 986 r Concentrating Co., 
Franklin... eo 4,206,085 | 4,571,570 hoenix, Rhode Is- 
Isle Royale.............. 2,973,761 | 2,937,098 land, Tecumseh, and 
Mars rondas 2,007,950 | 2,106, 739 Winona............... 05, 373, 829 | 100, 472, 732 
Michigan................. 2,891, 796 | 2,875,341 e —MMM»XANS 
Mohawk................. 9, 387,614 | 9,352, 252 'T'ótül. nasa 230, 287, 992 | 229,695, 730 
Osceola.................. 18,938, 965 | 18, 588, 451 
a Did not produce in 1906. 


Prospecting in new territory and exploitation of old properties were 
carried on in 1906 more extensively than ever before, unless, perhaps, 
in 1898 and 1899, when the Kearsarge and Baltic lodes came into 
prominence. The activity in northern Keweenaw County, including 
the beginning of the Keweenaw Central Railroad, was of first impor- 
tance, followed by the developments on and for the Kearsarge lode, 
south of the Calumet and Hecla property ; the increasing importance 
of the Baltic lode and the explorations in Ontonagon County also 
demandespecial notice. Muchof this exploratory work brought forth 
results which within the next few years will materially augment the 
production of the district. Mpst of the well-established producers 
extended their reserves in greater proportion than ever. 
- The mines are worked to great depths, mostly through inclined 
shafts, but & few vertical shafts reach the deepest workings.  Pillars 
are left to support the hanging wall, even in many places where the 

ade of ore is good, but are planned to be ultimately extracted. 

nderground sorting of the ore, leaving the worthless rock as filling, 
and keeping drifts and shoots open by dry walling, is a system coming 
to be very favorably regarded. Much heavy timber is required, how- 
ever, in some of the mines. Water gives little trouble and is kept at 
the desired level by comparatively light pumping, although the 
sumps of most of the mines are far below the level of Lake Superior. 
Lake Superior affords the tremendous volume of water required by 
the mills. In addition to local transportation by the Mineral Range 
&nd Copper Range railroads &nd numerous private lines between 
mines, mills, and smelters, the region is joined with the main lines 
of traffic by the Duluth, South Shore and Atlantic Railway. Most 
important of all, the deep-water transportation of the Great Lakes 
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is brought through the heart of the district by Portage Lake and 
the Houghton Ship Canal. Pennsylvania coal is therefore cheap, and 
the outgoing copper has to stand only a trifling freight rate as far as 
Buffalo. Electric power generated at central plants seems destined 
to replace steam for most purposes at the larger mines. Pumping 
and aren Toone haulage are at present done ın part by electricity. 
European labor is ADU de very largely, and the wages are low as 
compared with those paid in western camps. 

With the exception of the coniparsuvely small amount of coarse 
copper—‘mass” and ‘‘barrel work" —sorted out at the mines, all 
the ores are subjected to crushing by steam stamps, followed by 
concentration. The failure of experiments at the Champion mill to 
apply graded crushing by rolls and regrinding mills in order to pre- 
vent excessive loss in the slimes caused by heavy impact of the 
stamps was a surprise to many western millmen. Regrinding of 
the coarse tailings from the stamp mills, however, is becoming gen- 
eral. The mineral from the mills is treated by a combined melting 
and refining process, which is very cheap as compared with the 
transformation of sulphide ores into electrolytic copper. A small 
proportion of the total output is either sufficiently argentiferous or 
so high in arsenic as to be refined electrolytically. During 1906 the 
Michigan, Quincy, and Dollar Bay smelters and the two smelters of 
the Calumet and Hecla Company, one at Hubbel and the other at 
Black Rock, N. Y., treated about 333,750,000 pounds of mineral, 
the product of about 9,018,000 tons of ore. Of this, over 8,904,000 
tons were mined and milled in 1906. 


MONTANA. 


In 1906, Montana produced 294,701,252 pounds of blister copper, 
which, although a decrease of about 20,000,000 pounds from 1905, 
maintains Montana’s rank as the greatest copper-producing State 
in the country. The output from the mines was & little lower than 
that of the smelters, mainly because severe weather and congestion 
of traffic prevented regular shipments to the smelters so near the 
end of the year that the decrease was not felt in the smelter pro- 
duction till m 1907. 

Butte district Nearly the entire production of the State came as 
in former years from the Butte district in Silver Bow County, which 
is the greatest copper camp in the world. The mines of the Amal- 
gamated, the North Butte, the Butte Coalition, and the Clark com- 

anies were the chief producers; but the United Copper, the 

ast Butte, and the Pittsburg and Montana companies contributed 
considerably to the output, and a few other companies produced a 
little. The output was unquestionably affected by shortage of labor, 
but the tonnage of ore treated was a little larger than in 1905. The 
decided falling off in production must, therefore, be attributed mainly 
to a decrease in grade of the ores, but this was in part the outcome 
of a deliberate plan to conserve the higher grade ores while copper 
remained high. 

A geological study of the Butte district has been made by Walter 
Harvey Weed, and the report to be published by the Geological Sur- 
vey is expected to appear shortly. The veins are contained in a 
granitic rock, greatly shattered, and much altered in the vicinity of 
the ores. The original mineralization resulted in the formation of 
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cupriferous pyrite, especially along fractures and fault zones. Con- 
centration by descending waters has gone on to a remarkable extent 
and makes Butte deposits the best known example of secondary 
sulphide enrichment. 

ich secondary ore was encountered in 1906 at a depth of 2,400 
feet in the Anaconda mine, and is the deepest secondary copper ore 
known. This occurrence, however, does not guarantee the general 
presence in the camp of similar ore bodies at that depth. ere 
oxidizing waters have not been able to penetrate freely, the pyritic 
ore is encountered little enriched from its original state, as, for exam- 
ple, at the 1,600-foot level of the Anaconda lode, and at about the 
same depth in a number of other places. The principal copper min- 
eral is chalcocite, and about 90 per cent of the output in 1906 came 
from this mineral. Enargite contributed the bulk of the remainder, 
although secondary bornite and e furnished a little, and 
a comparatively small quantity came from oxidized ores from the 
eastern part of the camp. 

Owing to the great quantity of low grade concentrating ores, com- 
prising over 80 per cent of the total ore treated during the year, the 
average copper yield is low, approximately 3.15 per cent in 1906. 
The high loss attending a close separation of ore and gangue and the 
considerable percentage of chalcocite-coated pyrite in the ore permit 
only a low concentration, the average being close to 1.5 into 1. The 
yield in silver is rather high, the average in 1906 being about 2 ounces 
per ton of ore, or 0.032 ounce per pound of copper. Gold is com- 
paratively lower, the yield per ton of ore being 0.01 ounce, or 0.00016 
ounce per pound of copper. The precious metals, therefore, reduced 
the cost of copper production by about 2.24 cents per pound in 1906. 
The recovery of arsenic from the enargite ores, as practiced at the 
Washoe smelter, is also a source of revenue. 

The productive area is remarkably small for so great an output. 
Great activity was manifested in exploration for an extension of the 
profitable ground to the north, south, and east of this area. On the 
east, Pittsburg and Montana showed some improvement for the year, 
and some oxidized ore was struck in the Bullwhacker and adjoining 
claims; but in general the outlying exploration has not as yet been suc- 
cessful. The most important developments of the year were in depth, 
several of the principal shafts having been sunk from 100 to 400 feet 
and new ore bodies or continuations of known bodies cut by the cross- 
cuts driven at the attained depths. The North Butte maintained its 
splendid record. The cutting of a lode of good ore on the 2,400-foot 
level of the Anaconda is the most noteworthy feature of the year. 

Most of the Butte ore bodies are large, although more tabular than in 
many copper camps, and hence not always especially wide. Square- 
set mining is the prevailing system; the cost of timber to the Amalga- 
mated mines is reduced through control by that company of extensive 
timber lands. On the whole the mines are dry, the Lexington being 
one of the very few in which water is troublesome. Three trunk lines 
bring supplies into the district and afford communication with the 
smelters at Helena and Great Falls. A private standard-gage line 
connects the mines with the Washoe plant at Anaconda, where nearly 
three-fourths of the ore is treated. Coal comes largely from the mines 
of the Amalgamated Company in Montana, but considerable power is 
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being derived from hydro-electric installations near Helena. Ameri- 
can labor is extensive y employed and receives high wages. 

Owing partly to lack of a sufficient water Supply for concentration 
and partly to the low cost of treatment at Anaconda and Great Falls, 
Butte has ceased to be & great smelting center, the Butte Reduction 
Works, which concentrate and sil the Clark ores, being the only 
survivor. The Pittsmont smelter was closed early in 1906, owing to 
the failure to apply successfully the Baggaley process, and the old 
Montana Ore Purchasing Company smelter suspended operations and 
was dismantled & few months after its acquirement by the Butte Coa- 
lition Company. The Great Falls plant handles the output of the 
Boston and Montana mines, both smelting and concentrating ores, as 
well as some of the rich ores from other companies. The great plant 
at Anaconda, which has the largest copper smelter and in 1906 con- 
centrated more ores than any other plant in the world, treated all the 
rest of the Butte output with the exception of a trifling amount of 
leady material which went to the Helena plant of the American Smelt- 
ing and Refining Company. These various smelters handled in 1906 
about 3,310,000 tons of ore and concentrates from the Butte district, 
representing over 4,500,000 tons of crude ore. Of this, about 856,000 
tons was smelted without concentration. "There was also treated a 
large tonnage of cleanings, etc., from the sites of dismantled smelters. 
1 small amount of custom ore from other Montana districts and a 
little matte from the Amador and Cook City smelters were converted 
into blister. Considerable siliceous copper ore for converter lining 
came from the Coeur d’Alene district in Jake Both the Washoe anc 
the Great Falls plants were enlarged during the year. 

occurrence of far-reaching effect on both amount and cost of 
production was the d early in the year by the Butte Coalition 
Mining Company, under Cole-Ryan management, of all the Heinze 
property, over which controversy had arisen. The Red Metal Mining 
Company, which is the operating division of the Butte Coalition, at 
once entered into an agreement with the Amalgamated companies 
whereby vertical side lines were adopted. The result was reflected in 
Increased production of these mines for even the first year. 


NEVADA. 


The output of blister copper from Nevada in 1906 was 1,090,635 
pounds, as compared with a little over 400,000 pounds in 1905. The 
principal production came, as in 1905, from the mines of the Mason 
district, in Lyon County, including the Douglas, the Ludwig, and the 
Yerington properties. The ores shipped in 1906 were of high grade, 
mostly oxidized, and went to California, Utah, and Illinois for smelt- 
ing. Production from this district is expected to be larger in 1907. 
Miscellaneous producers in several other counties added to the output. 

No production was made in 1906 from the great disseminated 
chalcocite deposits of the Ely district, in White Pine County. The 
Nevada Northern Railway was built, connecting the camp with the 
Southern Pacific, and construction was begun on mills and smelters 
by the Giroux Consolidated Company, and by the Steptoe Valle 
Company, a subsidiary of the Nevada Consolidated and Cumberland- 
Ely companies. Development continued on a large scale, and enor- 
mous reserves of the low-grade ores were blocked out. Production 
should begin before the close of 1907. 
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NEW MEXICO. 


The production of blister copper in New Mexico in 1906 was 
7,099,842 pounds, an increase of about 1,700,000 pounds over the 
output of 1905. This production came principally from the Burro 
Mountain and the Santa Rita-Hanover districts, in Grant County, 
and the increase for the year is attributable mainly to the Burro 
Mountain camp. 

Burro Mountain district.—The Burro Mountain district, southwest 
of Silver City, produced in 1906 about half the output of the Terri- 
tory. The principal p was the Burro Mountain Copper Com- 
pany, which operated a concentrating mill at its mine at Leopold. 
Other properties, however, produced more than in former years. 
The most important ores are stockworks carrying chalcocite-coated 

yrite in crushed and altered porphyry. The ore of workable grade 

as been produced by secondary enrichment from above. "The 
greater part of these ores are of concentrating grade. Some richer 
oxide ores carrying carbonates and chaysocolla occur in the district 
and were mined to a small extent in 1906. | 

The mines are less than 400 feet uius and are not very wet. 
Square-setting is employed in the stopes. ansportation to a branch 
line of theSanta F e Railroad at Silver City is effected by wagon, but 
the construction of a narrow-gage railway was begun in 1906. Mexi- 
can labor is employed largely. 

The concentrates are shipped to Arizona and Colorado smelters, 
and some ore goes to the Comanche smelter at Silver City, whence 
matte is shipped to Arizona for conversion. 

Santa Rita- Hanover district.—The deposits of the Santa Rita dis- 
trict, east of Silver City, were worked by the Indians before the coming 
of the Spanish explorers. The district maintained its output in 1906 
mainly through the operations of leases from the Santa Rita Mining 
Company. In certain characters of its ore deposits the district some- 
what resembles Globe, Ariz. The surface quartzite, which ranges 
up to 200 feet in thickness and is underlain by porphyry, carries 
cuprite and native copper in its countless fractures and joints. 
The near-by occurrence of contact metamorphic garnet rock, mostly 
oxidized into limonite, suggests that the copper in the quartzite 
descended from bodies in the overlying limestone before the latter was 
eroded away. Underlying the quartzite, the porphyry carries chalco- 
cite ores along certain zones of crushing and alteration. These ores, 
which were plainly concentrations of lean pyritic impregnations, were 
in places very rich. They have now been almost exhausted, and the 
bulk of production in 1906 came from the quartzite ores. The deepest 
workings are slightly over 400 feet, and are reached by shafts, while 
shallow pits with windlasses or whimes serve the Mexicans in their 
leasing operations. The ore bodies in quartzite are commonly 
small and require little or no timbering. The chalcocite ore bodies 
are larger and in spite of square setting and filling, the ground is 
extremely diflicult to hold. The native copper and cuprite are recov- 
ered mainly by the use of hand jigs, producing rich concentrates, 
which are shipped to El Paso for smelting. | 

In the Hanover district, lying just east of Santa Rita, the ores occur 
chiefly as contact-metamorphic deposits in limestone. At the Han- 


xod ok ren W.,and Graton, L. C., Minerul Deposits of New Mexico: Bull. U. S. Geol. Survey No. 285, 
, p. 83. 


COPPER. 403 


over mine, another old prehistoric working, the ores have been greatly 
oxidized and secondarily enriched. The Hermosa Copper Company 
Poet heavy pyrite-chalcopyrite ores from limestone replacement 

dies. The ores of this district go to Silver City and to Arizona 
smelters for treatment. Branch lines of the Sante Fe railroad enter 
both this and the Santa Rita district. 

Other districts.—A small quantity of copper was produced from the 
Magdalena district, in Socorro County, where the ores are of contact- 
metamorphic origin and are associated with valuable deposits of zinc 
and lead. The well-known contact-metamorphic deposit at San 
Pedro, in Santa Fe County, was not worked in 1906, but operations 
were resumed early in 1907. 

TENNESSEE. 


In 1906 Tennessee produced 17,809,442 pounds of blister copper 
as compared with about 14,500,000 pounds produced in 1905. is 
output came almost exclusively from the Ducktown district. 

ucktown district.—The Ducktown district, in Polk County, in the 
southeastern part of the State, was in 1906 the ninth copper camp in 
the United States in point of production, and the principal copper- 
producing region in the eastern United States. Practically the 
entire output of Tennessee came from the Tennessee Copper Com- 
any and the Ducktown Sulphur, Copper, and Iron Company. The 
arge increase over the production in 1905 was due mainly to the 
enlarged scale of operations of the former company. 

The ores lie as great lenticular masses of sulphides parallel to the 
steeply inclined foliation of schists. Both the ores and the schists 
are probably of pre-Cambrian age. The ore minerals are predominant 
pyrrhotite with chalcopyrite and pyrite. Oxidation of the upper 
portion of these deposits produced heavy gossan, underlain by rich 
secondary chalcocite ores. These were exhausted long before their 
significance was known and at a time when the exploitation of the 
lean sulphides encountered below was out of the question. The 
entire output now comes from the primary ores. 

The ores are low grade, the average recovery in 1906 having been 
just under 34 pounds blister copper per ton, or 1.7 per cent. Precious- 
metal values are also low, and part of the copper is sold as casting 
pre without electrolytic refining. The blister which in 1906 was 
refined in this country by electrolysis amounted to about half the 
total output for the year and yielded precious metals to the value of 
slightly over 0.4 cent per pound, one-tenth of this being gold. Some 
blister exported to Great Britain was refined there. 

The ore bodies as yet developed lie within a few hundred feet of the 
surface, the deepest shaft being a little over 600 feet. The steeply 
inclined attitude of the deposits and the great strength of the schist 
walls permit the ores to be extracted by a system of underground 
quarrying without the use of timber. One slope in the Burra Burra 
mine of the Tennessee Company is 700 feet long, averages over 50 
feet wide, and extends from the top of the 20-foot slice separating it 
from the level below to the bottom of the corresponding slice or 
floor pillar above, a height of 80 feet; in this slope there is but one 

illar and not a stick of timber. Light pumping controls the water. 
oal and coke come from Tennessee and West Virginia, and are 
cheap as compared with western prices. A branch line of the Louis- 
ville and Nashville Railroad serves the district and the mines and 
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smelters are connected by private lines. Native white labor 1s 
employed largely, but some Europeans also are employed; the wages 
are very low. 

Pyrite smelting is now practiced with much success at the smelters 
of both companies, and the first matte is further concentrated before 
conversion. Siliceous ore has been sought throughout the South, 
but has been secured with difficulty, and barren quartz is largely used. 
The matte of the Ducktown company was converted at the Ten- 
nessee plant, where the effect of the added capacity will not be fully 
felt till 1907. At the 2 smelters a little over 538,000 tons of Duck- 
town ore were treated, in addition to a small quantity of siliceous 
copper ore from North Carolina. : 

As a result of an injunction suit brought by the State of Georgia 
against the Tennessee Copper Company for alleged damage to agri- 
culture and forests, this company began in 1906 the erection of & 
large sulphuric-acid plant, which is to utilize the sulphur from the 
blast-furnace flues. 

UTAH. 


In 1906 Utah produced 50,329,119 pounds of blister copper, as 
compared with about 54,000,000 pounds in 1905. The mine pro- 
duction for the year exceeded the smelter production by over 6,000,000 
ponni for the reason that a great amount of material received 

om the mines was not worked up by the smelters during the year 
and at the end of the year there were stored at the smelters ores and 
concentrates containing more than 8,000,000 pounds of copper. 
The chief cause for the decrease in smelter production was the fail- 
ure of the new Garfield smelter to handle as much material during 
the year as had been expected. 

The production was derived chiefly from three important districts— 
Bingham, Tintic, and Frisco. 

Bingham district—The Bingham district, in Salt Lake County, is 
the sixth in importance in the country. The blister production fell 
somewhat below that of 1905, which was about 39,000,000 pounds, 
and the reasons are the same as already given for the State’s de- 
crease—lack of fuel and storage of ore at reduction works. 

The geology and ore deposits of the district have been described 
by J. M. Boutwell? Two main types of copper deposits occur in 
the camp. The deposits which up to the present have been most 
productive are large replacement bodies of heavy pyritic ore in lime- 
stone near the contact of a porphyry. Chalcopyrite is present in the 
pyrite, and gives the ore its value in copper. The ores are mostly 
massive and comparatively impervious, and oxidation with accom- 
panying secondary enrichment has proceeded to comparatively 
shallow depths. At present practically all the copper from the depos- 
its of this type is derived from the primary pyritic ore. The second 
type of ore deposit has only recently been actively exploited, and its 
contribution to the district’s output in 1906 was not very large. 
These ores are mainly disseminations of pyrite and chalcopyrite in 
silicified porphyry. Descending waters carrying copper derived from 
the ore at higher levels have either coated or completely replaced 
the original sulphides by chalcocite. The immense deposit being 
worked jointly by the Utah Copper and the Boston Consolidated com- 
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panies is a disseminated deposit, which appears independent of fissures 
and fractures. In the Ohio Copper Company’s property the secondary 
ore is more confined to definite fractures and veinlets, and where 
these are in quartzite the copper occurs chiefly as cuprite and native, 
as at Globe, Ariz., and at Santa Rita, N. Mex. By tunnels and dia- 
mond drilling, these secondary deposits have been proved to extend 
several hundred feet below the surface. Of importance is the prac- 
tical absence of gossan and the unusal shallowness of the oxidized 
zone, as represented by the practically barren cap-rock. 

copper content the ores of the pyritic replacements of limestone 
vary greatly. Many of these bodies are in places too low grade to be 
worked in entirety, and the average grade of ore mined in a year is 
therefore affected by the price of copper at that time. In the case of 
companies that do considerable custom smelting, like the Bingham 
Consolidated and the United States, heavy pyritic ore that would not 
be profitable for its copper content alone can be used to advantage 
because of its excess in sulphur and iron. The average recovery of 
copper in 1906 from all these replacement ores was undoubtedly lower 
than for previous years and was probably something under 3 per cent. 
The gold and silver values, which are considerable; help materially in 
reducing the cost of copper production. Lead ores sneountared. in 
some abundance in certain of the mines also aid in this respect. The 
great disseminated chalcocite deposits have been estimated by very 
extensive sampling to carry between 1.5 and 2 per cent copper. The 
yield from the comparatively small tonnage treated to date is higher 
than such a content would indicate and may mean that the upper 
portion of the deposits is somewhat richer in copper than the lower 

rtion. 

The producers of former years all contributed to the output in 1906. 
In addition to the broadened scale of operations on the disseminated 
ores inaugurated by the Utah Copper and the Boston Consolidated 
companies, the Ohio Copper and the Utah Apex companies opened up 
large quantities of ore. Reserves well in advance of production were 
maintained in the other important copper producers, of which the 
Utah Consolidated continues the largest and is commonly believed to 
have been in 1906 the cheapest producer of copper in the country. 
Some of the smaller oe experienced a successful year in 
development. The marked revival of lead mining in the district 
which characterized 1905 was continued in 1906 and was responsible 
for a part of the copper output. The passing of control of the Bing- 
ham Consolidated and the Ohio Copper companies to F. A. Hemze 
was an important feature of the year's transactions. 

The limestone replacement ore bodies are commonly large, tabular, 
and moderately inclined. They are worked mainly by the square-set 
system, with or without filling, but the horizontal slicing system with 
complete square-setting and consequent shooting of the timbers and 
caving is employed in the United States mines in Bingham as in 
Shasta County, Cal. In the Bingham Consolidated mines some of the 
stopes are worked by a method of mill-holing and caving. This cav- 
ing system is also used for the deeper portions of the disseminated 
deposit of the Utah Copper Company, while on both this and the 
Boston Consolidated Company's properties stripping and extraction 
of the upper portion of the Sf iar is done by steam shovels. A 
great part of the timber used in the district comes from Oregon and is 
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expensive. Most of the ore bodies as yet explored lie within a few 
hundred feet of the surface. The deepest one known in the district is 
in the Yampa mine, where the Craig tunnel cuts the lode at an inclined 
depth of 1,800 feet. The prevalence of deep, steep-sided canyons 
allows tunnels to be particularly effective means of opening the 
mines. With increasing depth of development, however, some of the 
mines have been forced to sink winzes below the lowest tunnel prac- 
ticable, and a great tonnage in the Utah Copper property lies below 
local drainage and will doubtless require some meted of hoisting 
when it shall be extracted. Water is not troublesome at present 
depths. Coal comes mainly from the eastern part of the State and is 
reasonably cheap, but electric power is used to a considerable extent. 
A branch of the Rio Grande Western Railroad connects the district 
with the Salt Lake Valley, where most of the smelters are situated. 
The Copper Belt Railroad and several aerial trams furnish additional 
local transportation. A line connecting the district with the new 
Garfield smelter was begun in 1906. European labor is extensively 
employed and the average wage is lower than in most western camps. 

he heavy pyritic ores are smelted, commonly after roasting, 
although pyrite smelting is practiced at the Bingham Consolidated 
smelter. The disseminated chalcocite ore is concentrated. about 
20:1 on the average, producing a concentrate carrying 30 per cent or 
more, which is smelted in reverberatory furnaces. At the Garfield 
smelter, which was built chiefly to smelt these concentrates, the 
reverberatories were completed and one was put in commission 
about the middle of the year; but some drawbacks were experienced 
and the plant produced’ only a small quantity of copper in 1906. 
The increased capacity of the United States smelter was largely 
demanded for the conversion of California matte. The Yampa — 
smelter at Bingham was increased in capacity. Its matte was shipped 
to the valley for conversion. At the Iurray works of the American 
Smelting and Refining Company considerable copper was recovered 
in matte from the lead furnaces. At the Utah Consolidated smelter 
experiments were continued in the hope of devising a method for 
dissolving the sulphurous flue gases, but the outcome does not appear 
to have been successful. Construction of a reverberatory furnace was 
begun at the Bingham Consolidated plant. The great mills of the 
Utah Copper and the Boston Consolidated companies situated near 
the Cole d smelter were well along in construction at the end of 
the year, and are expected to begin concentration in 1907. 

Some Bingham ore was shipped to the White Knob smelter at 
Mackay, Idaho, where its sulphur contents were utilized in smelting 
the oxidized ores of that company. A small quantity of copper was. 
recovered from cinders of Utah zinc ores smelted in Colorado. The 
Salt Lake valley smelters treated a large quantity of copper matte 
from California, and siliceous gold and silver ore on Nevada, also 
ore and matte from Idaho, Colorado, Wyoming, and Montana, in 
addition to the bulk of the copper output from other districts in 
Utah, including Tintic and Frisco. 

The smelters south of Salt Lake City have long been subject to 
heavy claims for alleged injury to agriculture, and as a result much 
money has been spent by the operating companies in the effort to 
reduce the amount of sulphur in their smoke. Unfortunately for 
them, the land in the Great Basin region which is capable of being 
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tilled is naturally rich and does not require the usé-of artificial fertili- 
zers. The local market for sulphuric acid is therefore exceedingly 
limited, and the Salt Lake smelters are too far distant to ship to the 
east and the south. 

Late in the year the Federal court gave a decision enjoining the 
four smelting plants near ey and Bingham Junction from operat- 
ing on an ore or combination of ores EE any arsenic or more 
than 10 per cent of sulphur. By the giving of a bond of $100,000 each 
to pay any damages they might commit in the meantime, the smelters 
were permitted to continue operations pending appeal and decision 
by the higher court. This decision, if sustained, will put an end 
to smelting on the present sites, and may force the companies to move 
elsewhere—a step contemplated by some of them. e threatened 
removal of the smelters, however, has aroused property owners and 
business men in the vicinity, and as in California the dependenos of 
the community on the smelters has been realized. 

Tintic district. —The Tintic district at Eureka, Juab County, is the 
second copper camp in the State and the tenth in the country. The 
camp is essentially & precious metal camp, with copper and lead as 
accompanying metals of importance but in varying quantities. The 
copper production for 1906 was derived in large part from the Centen- 
nial Eureka, Eureka Hill, and Mammoth companies, but nearly every 
producing mine in the camp added more or less copper to the output 
of the district. 

The geology &nd ore deposits of the Tintic district have been 
described by Messrs. Tower and Smith.^ The ore deposits occur 
along fissures in limestone and in the intruded monzonite, also as 
contact metamorphic deposits in the limestone near the igneous rock. 
The lodes in limestone are most persistent and are the greatest pro- 
ducers at present from three principal ore zones. The ore bodies are 
very irregular, but many are large. The chief primary ore minerals 
besides pyrite are chalcopyrite, enargite, galena, and specularite, with 
various silver minerals, all in a gangue of quartz and pete Oxida- 
tion has extended with cual completeness as far as the depth of 
present developments, but it would seem that secondary deposition 

as played little part in the distribution of values. Practically the 
only ores which have withstood oxidation are lead ores, in which 
some galena remains. The lead ores carry a little copper; it is prob- 
able that less than 5 per cent of the copper production is derived from 
sulphide ores. The presence of enargite and its oxidation products is 
a matter of economic significance in view of the recent decision 
enjoining the smelters in the Salt Lake valley, where practically all 
the Tintic ores are reduced, from treating ores containing any arsenic. 
The average yield of all the Tintic ores is in the neighborhood of 2 per 
cent of copper, but certain ores yield decidedly more. The Mammoth 
and Ajax are among the few mines in which copper is the most 
De o metal. 
evelopment is by means of shafts, the deepest of which is over 
2,200 feet. Water is not troublesome in the mines, and a supply for 
the camp has to be piped in. The district is served by the Rio 
Grande Western and by the San Pedro, Los Angeles and Salt Lake 
railroads. Many of the mines are now worked on the leasing system. 


2 Nineteenth Ann. Rept., U. S. Geol. Survey, pt. 3, 1899, pp. 601-767. The writer has not visited the 
Tintie district, and the notes here given are mostly from the report cited. 
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There is no smelter in the immediate vicinity of the Tintic camp, 
although it was reported near the close of 1906 that one was to be 
erected there in the near future. The old mills of the district which 
depended largely on amalgamation have been abandoned because 
of their failure to save the baser metals. The new mills make a con- 
centrate for shipment, but the greater part of the ore is shipped direct 
to the smelters. | 

Frisco  district.—The Frisco district in Beaver County made a 
decided gain in its copper output for 1906, but & considerable portion 
of the production did not reach the form of blister copper during the 

ear. The bulk of the output was from the Cactus mine of the New- 
ouse Mines and Smelters Corporation. 

From a brief description of the geology of the district by S. F. 
Emmons,? the following notes are extracted. "The ore body of the 
Cactus mine lies in & wide zone of shattering which marks a fault 
that may be the continuation of the famous old Horn Silver fault. 
The ore consists of pyrite with some chalcopyrite disseminated 
through this shattered zone. 

By shaft and tunnel the deposit has been opened to the 600-foot 
B and diamond drilling has proved the continuation of the ore 
body some distance below this level. The quantity of ore exposed 
is very great. According to figures in a published report of the com- 
pany, it appears that the Cactus mine yields a lower percentage of 
copper than any other large mine outside the Lake Superior region. 
Low gold and silver values, however, somewhat reduce the cost of 
production per pound, and high-grade ore has been encountered in 
places. The deposit is stripped and the upper portion extracted by 
steam shovel, which is said to reduce the cost of mining 40 per cent. 
The ore is concentrated about 10:1, and the product shipped to Salt 
Lake smelters over a branch and the main line of the San Pedro, 
Los Angeles and Salt Lake Railroad. The mill was enlarged in 
1906 from 600 tons to 900 tons daily capacity. 

Other districts. —The Little Cottonwood district in Salt Lake County, 
the Park City mines, the Ophir district in Tooele County, and the 
Tutsagubet district in Washington County were the principal con- 
tributors to the State's copper production outside of the three dis- 
tricts already described. In all but the last named of these smaller 
districts, copper is recovered incidentally to the production of other 
metals. In the Tutsagubet district, however, the Utah and Eastern 
Copper Company, operating the Dixie mine at Shem, has a small 
copper smelter. The operation of this smelter was resumed during 
the year, and the black copper which it turned out was shipped East 
for refining. Small quantities of copper were produced in numerous 
other districts of the State. An important deposit at Copper Moun- 
tain, in Box Elder County, was reopened in 1906 and began shipments 
the same year. 

OTHER STATES. 


Georgia. —The blister copper output of Georgia in 1906 was 17,182 
pounds almost double that of 1905. The production came chiefly 
rom sulphide ore of the Seminole mine in Lincoln County and from 
cement copper recovered from mine waters by pumping out the Geor- 
gia and Tennessee Copper Company's mine in Ho County. 


a Bull. U. S. Geol. Survey, No. 260, 1905, pp. 242-248. 
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At the former property a small smelter made a little matte. The 
entire output of the State was transformed into refined copper at 
plants in New Jersey. 

Massachusetts.—In 1906 Massachusetts produced blister copper to 
the extent of 9,744 pounds as against about 1,700 pounds in 1905. 
The production came principally from Charlemont, Franklin County, 
from cupriferous pyrite mined by the Davis Sulphur Ore Company 
and smelted in New Jersey, and from matte produced at the New 
England Mining Company’s smelter and further treated in New 
York works. 

Missourr.—Missouri entered the list of producers in 1906 with a 
blister-copper production of 54,347 pounds. Among the contributors 
to this total are the Missouri Copper Mountain Company, which oper- 
ated a small matting furnace at Sullivan, Crawford County, and 
shipped its product to Illinois for further treatment. The North 
American Lead Company at Fredericktown blew in a smelter late in 
the year and turned out some blister copper which went to the Atlan- - 
tic coast refineries. An electrolytic refinery was completed by this 
company. It went into commission early in 1907 and is turning out 
electrolytic copper nickel and cobalt. 

North Carolina.—The pn of blister copper in 1906 from 
ores originating in North Carolina was 582,209 pounds as against 
about 470,000 pounds in 1905. A large part of the production came 
from low-grade siliceous copper ore of the Union Copper Company 
at Gold Hill, Rowan County, which was shipped as converter lining 
to smelters in Tennessee and New Jersey. The North Carolina portion 
of the Virgilina district in Person County was also productive. 
Chalcocite-bornite ore in quartz gangue was shipped both in the 
crude state and as concentrates. Much of this went to the West 
Norfolk smelter where it was transformed into matte and then 
converted into blister and refined copper at some of the electrolytic 
refineries. l 

Oregon.—In 1906 the production of blister copper from Oregon 
was 545,859 pounds, a decrease of about 300,000 pounds from the 
production of 1905. As was the case in 1905, the principal pro- 
duction was from Josephine County and.from the Queen of Bronze 
mine at Waldo, where the Takilma Smelting Company has a matte 
smelter. On account of the long wagon haul to Grants Pass, the 
coke supply was limited, and the smelter was operated only during 
the month of September. The matte was shipped away for con- 
verting. At the Oregon Smelting and Refining Compan > smelter 
at Sumpter, Baker County, some copper was produced from Oregon 
ores as well as from those from Idaho and California. This plant is 
being enlarged in 1907 and is to treat ores from the Seven Devils 
district in Idaho. It produces matte which is shipped for further 
treatment. Some Oregon ores were treated in 1906 at the Tacoma 
smelter in Washington. 

Teras.—Miscellaneous ore shipments from Texas received by 
reduction works yielded 51,377 pounds blister copper in 1906. 

Vermont.—The 1906 blister-copper output from ores of Vermont 
was 11,694 pounds as against about 85,000 pounds in 1905. The 
falling off in smelter production from that of 1905 and the difference 
between mine and smelter production in 1906 is due chiefly to the 
fact that a large part of the cupriferous material mined in 1906 and 
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shipped to Atlantic coast works was stored and not smelted during 
the year. A large part of the production was from the old Pike 
Hill mine in Orange County, where, as at the Elizabeth mine, mag- 
netic concentration of the heavy pyrrhotite ore was practiced. 

Washington.—The blister-copper production of Washington in 
1906 was 290,823 pounds and in 1905 about 223,000 pounds. This 
came from several mines, mainly in Skamania, Snohomish, and 
Stevens counties, and was smelted in Washington, Alaska, and 
British Columbia. 

Wyoming.—The production of blister copper from materials 
originating in Wyoming was 106,177 E in 1906. In 1905, 
the production was over 2,500,000 pounds. The difference between 
the smelter production and the mine production in 1906 may be 
explained by the fact that a considerable quantity of matte yielded 
by ore mined in 1905 was not converted till 1906. The great falling 
off in production was due to the closing down of the principal pro- 
ducer, the Penn Wyoming Copper Company. A little copper was 
produced by other mines. e smelter of the Rambler Mining 
and Smelting Company in Albany County was not operated during 
the year. The 1906 output was turned out by smelters in Colorado 
and Utah. 

The principal copper camp in Wyoming is the Encampment dis- 
trict, in Carbon County. The geology and mines of this district have 
been described by A. C. Spencer.¢ The most important deposits 
occur in fractured and jointed areas of quartzite. The rocks and 
probably the ores are of pre-Cambrian age. The primary ore minerals 
appear to have been pyrite and chalcopyrite, but secondary enrich- 
ment has caused the development of chalcocite and some bornite and 
covellite. These secondary minerals are becoming less abundant 
with depth. The ores previously worked have carried good values in 
copper and precious metals. Development has not extended below 
a depth of 600 feet. 

The concentrating mill of the Penn-Wyoming Company was burned 
in March, 1906, and no output was made for that year. A new mill 
larger than the previous one, was built; it was put in commission and 
the smelter started up again in the spring of 1907. 


GEOLOGICAL CLASSIFICATION OF COPPER ORES. 


An interesting question to both the geologist and the metallurgist 
is the character of the ores from which comes the copper production of 
the country. The collection of exact statistics bearing on this subject 
appears to be impracticable, but a division into certain groups can be 
made with a reasonable approximation to the truth. In the case of 
important camps in which mixed ores are mined efforts have been 
made to learn from mine and smelter superintendents and from com- 
pany geologists—to whom thanks for information furnished are due— 
the proportionate yield from each kind of ore. Average analyses of 
the bedded ore have been of considerable service in this respect. 

In contradistinction to primary ores, secondary sulphide ores and 
oxidized ores have been worked over and generally concentrated by 
surface waters. The estimate leads to the result that oxidized ores 
furnished 12 per cent, sulphide ores 62 per cent, and Michigan native 


a Prof. Paper, U.S. Geol. Survey, No. 25, 1904. 
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copper ores 26 per cent of the total production of the country in 1906. 
About 16 per cent of the total came from primary sulphide ores and 
was derived mostly from the mineral chalcopyrite. Over 57 per cent 
of the entire production came from secondary ores, and four-fifths of 
this, or nearly 47 per cent of the total production, was from sulphide 
ores and was yielded chiefly by the mineral chalcocite. Of the total 
vield from sulphide ores, 25 per cent was furnished by primary sul- 
phide ores. Excluding the unique native copper ores, 16 per cent of 
the vield from all other ores was from oxidized ores, 21 per cent was 
from primary sulphide ores, and 63 per cent was from secondary sul- 
phide ores. 

A brief summary showing the basis of this classification may serve 
to emphasize the relative importance of the various districts as pro- 
ducers of certain ores. 

The principal yield from oxidized ores was from portions of the out- 
put of the Bisbee, Globe, and Metcalf districts, in Arizona; Santa Rita- 

anover district, New Mexico; Mason district, Nevada, and Tintic 
district, Utah. Small amounts from oxidized ores came from numer- 
ous less important districts. 

Copper from primary sulphide ores comprised part or all of the 
pees of Jerome, Ariz.; Bingham, Utah; Shasta County, Cal.; 

ucktown, Tenn.; the Alaska districts, combined; Frisco, Utah; 
Calaveras County, Cal.; Silverbell( Imperial), Ariz.; Saddle Mountain, 
Arizona; North Carolina districts, combined; and Tintic, Utah. A 
great many of the smaller producers derive their output from primary 
sulphide ores. 

Secondary sulphide ores yielded almost half of the total production, 
and the bulk of this came from a few great districts. The important 
contributors were Butte, Mont.; Bisbee, Morenci-Metcalf, and Globe, 
Arizona; Bingham, Utah; and Burro Mountains, New Mexico. 

The primary native copper ores came solely from the Lake Superior 
district and, with the exception of a very little from sulphide and 
arsenic ores, comprised the entire output of that district. Probably 
2,000,000 pounds of native copper was yielded by the quartzite ores 
of Santa Rita, N. Mex., and Globe, Ariz., but these are undoubtedly 
secondary ores. 


REFINERY PRODUCTION. 


The production of refined copper in the United States in 1906 was 
made by 16 refineries,* of which 10 employ the electrolytic process. 
Fight of these electrolytic refineries are situated on tide water, 6 on 
the Atlantic coast and 2 on the Pacific. Five plants are located on 
the Great Lakes and refine Lake copper, 4 (in Michigan) being furnace 
refineries and 1 (at Buffalo) ino ae the electrolytic process in 
part. Three plants located respectivel. at Blue Island, Ill., Den- 
ver, Colo., and Great Falls, Mont., are dependent on railroad trans- 
portation. The last named is an electrolytic refinery. The Boston 
and Colorado refinery at Denver was destroyed by fire in the latter 
part of 1906. Eleven of these plants do & custom refining business, 
and the individual production of 5 of them is very large, ranging in 
1906 from 90,000,000 to 270,000,000 pounds. 


—— 


“The statistics given in this section of the report are based on figures furnished the Geological 
Burvey by each of these refineries. 
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The combined annual capacity of the electrolytic refineries at pres- 
ent in operation, which is about 1,170,000,000 pounds, ei tom ample 
to meet any immediate growth in smelter production of this count 
and of those countries which depend on American refineries. 
refinery of considerable size at the old Anaconda smelter site can be 

ut in commission if occasion arises. The recent increase in electro- 
ytic refining capacity has made competition for business rather keen 
and has resulted in a lowering of charges for electrolytic refining. 


LAKE COPPER. 


- The native copper of the Lake Superior district occurs com- 
monly in the crystalline state and is Parad pue even as it 
comes from the mine. "The so-called refining of Lake copper, there- 
fore, is essentially only a separation, by fusion, of materials too 
heavy to be discarded in concentration. A little arsenic is generally 
present, however, and some of this clings to the copper through the 
refining process. Although this constituent causes & lowering of 
electrical conductivity, its presence is believed to give added tenacity 
and strength to the product. An additional explanation of the 
superior tensile properties of Lake copper is that its perfect molecular 
arrangement, denoted by its natural crystalline character, gives it 
greater cohesion and that this internal structure is in part retained 
through the single melting to which the copper is subjected. It is 
claimed that each additional melting decreases the strength of the 
copper. Electrolytic refining of course destroys any previous inter- 
nal structure besides removing the arsenic, and electrolytic copper 
from the Lake district must therefore rank with ordinary electrolytic 
copper. 

Of the 229,695,730 pounds produced by the smelter from Lake 
Superior concentrates, 205,608,382 pounds were refined by the old 
furnace process, and, after having been brought to pitch by poling, 
were cast mostly into ingots but also into cakes and wire-bars. This 
quantity represents the output of true Lake copper in 1906. Some 
of this copper from the south range mines, including the Baltic, 
Trimountain, and Champion, contains somewhat more arsenic than 
the average Lake copper, but does not on that account appear to be 
avoided by consumers, and commands the current price. 

The remaining 24,087,348 pounds of the year’s smelter production 
from Michigan, principally from the Calumet and Hecla and Quincy 
mines and a small portion from the Isle Royale, was cast into 
anodes and shipped to refineries. The greater portion was handled 
at the Buffalo plant of the Calumet and Hecla company, but some 
was treated in New Jersey. Electrolytic copper to the extent of 
24,017,833 pounds was produced from Michigan material in 1906. 
The small difference of 69,515 pounds in these two amounts repre- 
sents loss attendant upon refining and the difference in stocks and 
material in transit at beginning and at end of the year. A part of 
this copper was subjected to electrolysis for the sake of recovering 
the silver which it contained, and in this way 227,822 ounces of silver 
was produced. The average silver content per pound of copper 
treated was, however, only 0.009 ounce, or, at the average price of 
silver for the year, only 0.6 cent. Inasmuch as some of the copper 
contained decidedly more than this average of silver, the remaining 
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copper can not have contained enough silver to pay for recovery 
by electrolysis in view of the attendant lowering in grade of the 
copper from Lake to electrolytic. The reason for electrolytic refin- 
s this silver-poor ed was to free it from excessive arsenic. 

he total production of refined or marketable copper from the Lake 
district in 1906 was 229,626,215 pounds. 


CASTING COPPER. 


Blister copper too low in precious metals to make their recovery 
profitable and carrying impurities in too small quantities to be 
especially objectionable is refined by the furnace process and cast 
mostly into ingots. This copper is generally of too low conductivity 
for use in electrical transmission and rather too impure to be desir- 
able for brass making or rolling. Possessing certain desirable phys- 
ical properties, however, it makes good copper castings, and is put 
mainly to this use. 

Owing to the decreasing cost of electrolytic refining and the grow- 
ing demand for copper of high conductivity, the relative importance 
of casting copper is Eradualls diminishing. If the excess in cost 
of electrolytic refining over the old furnace process averages $11 
per ton, or 0.55 cent per pound, and if the price of casting copper 
ranges 0.25 cent lower than that of electrolytic, then about 0.3 cent 
per pound, or $6 per ton, in precious metals will practically pay the 
cost of electrolytic refining. The production of casting copper in 
1906 amounted to 33,459,413 pounds. "This was all from domestic 
sources. So far as known, no casting copper from foreign sources 
was produced in the refineries of this country during 1906. 

The chalcocite ores of the Morenci-Metcalf district and the mixed 
chalcocite and oxidized ores of Bisbee, in Arizona, furnished most 
of the casting copper produced in 1906. Similar ores in the Burro 
Mountains, Grant County, N. Mex., also too low in precious metals 
to pay for recovery, yielded some of the casting CODD Some of 
the chaleopyrite ore mined in Calaveras County, Cal., is practically 
free from gold and silver and yields very pure copper without elec- 
trolytic refining. Certain lots of blister from the pyrrhotite ores 
of Ducktown, Tenn., are of such low tenor in gold and silver 
that these metals are not separated. Some of the pig copper goes 
to Europe without further treatment in this country. portion 
of the product from Missouri was also sold as casting copper in 1906. 
The bulk of the casting copper was refined in the melting furnaces 
of some of the electrolytic refining plants, and a part of it was derived 
from accumulations at these plants of material poor in gold and silver. 

The production of casting copper was probably higher in 1906 than 
it ould have been with a stationary or descending price for the 
metal. During a considerable portion of the year, when most. of the 
supply was sold months ahead a substantial premium could some- 
times be secured on copper for immediate or early delivery. Blister 
containing barely enough precious metals to warrant electrolytic sepa- 
ration could, if of requisite freedom from impurities, be made, under 
such conditions, to yield a better profit by simple furnace refining, 
with sacrifice of the precious Deos but with delivery forty-five to 
sixty days earlier than would have been possible had it entered the 
electrolytic tanks. 
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It may be added that throughout the country, but especially in the 
manufacturing centers of the East, there is a large number of plants 
which rework the refuse copper from various industries. The refining 
process employed at these plants, which is commonly a melting and 
oxidation, followed by reduction to pitch and casting, yields a co 
per which is often of somewhat inferior grade, but suitable for certain 
uses, such as the making of ordinary castings. The quantity of cop- 
per refined in this way in 1906 is estimated from returns of several of 
the larger companies at 30,000,000 to 40,000,000 pounds, and it may 
have been even more. 


ELECTROLYTIC COPPER. 


The quantity of electrolytically refined copper produced in the 
United States in 1906 from domestic materials of primary origin was 
648,614,592 pounds.” This was produced mainly by the refining of 
blister or converter copper, but 24,017,833 pounds were derived 
from anodes of Lake copper refined for purification or for silver con- 
tent. The records of the refiners did not permit the absolutely com- 

lete discrimination and deduction of the entire output of copper 
fon secondary sources, such as scrap, drosses, etc., and in conse- 

uence a solls insignificant quantity of such copper is included in 
the total. The year's production of the electrolytic refineries from 
domestic material of distinctly secondary sources was 15,382,129 
pounds. Materials of foreign origin electrolytically refined in 1906 
in the plants of this country yielded 191,370,022 pounds. The total 
output of electrolytic copper by American refineries during the year 
was therefore 855,366,743 pounds, of which 839,984,614 pounds was 
from primary sources. The cathodes resulting from electrolysis are 
commonly melted and cast, according to specifications of the buyer, 
into wire bars, ingots, cakes, or other forms. 

In addition to the 855,366,743 pounds of electrolytic copper, the 
refineries turned out approximately 10,689,880? pounds in the form 
of bluestone. This quantity of copper, which is about 1.23 per cent 
of the total copper subjected to electrolytic refining during the year, 
virtually represents the loss attendant upon this process, and indi- 
cates an average recovery of about 98.8 per cent of the copper received. 
An average recovery higher than this certainly could be made, and 
probably would be if the bluestone were not & product which com- 
mands a good price and if it did not afford by its formation certain 
advantages of internal operation, as, for example, the neutralization 
of excess of sulphuric acid in the electrolyte. 

The 191,370,022 pounds of refined copper from materials of foreign 
origin were derived. in part from blister made in domestic smelters 
and in part from blister (and old copper) imported as such. If it be 
assumed that the materialstreated lost 1.2 per cent of their contents in 
the refining process, then the copper content of these materials before 


i a E small additional amount of domestic pig, principally from Tennessee, was electrolytically refined 
n Europe. 

b Among other materials which were refined were a small quantity of cement ” copper and black 
copper bullion containing 321,977 pounds of copper. 

cA small part of the foreign product was derived from old and serap copper. The weight of this 
material was 6,626.919 pounds (see table page —) and the estimated yield of refined copper was 6.487.226 
pounds. This is new material, so far as consumption in this country is concerned, and hence is classed 
with copper of primary origin. 

4 See under heading ''Copper Sulphate," page 49. 
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refining was 193,623,694 pounds. Of this, 54,543,116 pounds were 
held in blister turned out in domestic smelters from imported ores, 
concentrates, and matte. The remaining 139,080,578 pounds must: 
i desde approximately the copper content of foreign blister (and 
old copper), which was imported as such and required only refining. 
This imported blister was derived principally from Mexico and Can- 
ada, but some came from Australia, Japan, Peru, and several other 
countries. 

The recovery of gold and silver by the electrolytic refineries in 1906 
was very large. ith the exception of the small quantity of native 
silver mechanically separated from the Lake ores and “mineral,” this 
recovery represents the year's yield of those metals from the ores 
which were reduced by copper smelting. In the absence of complete 
figures on this yield by the refineries, at least an approximate idea of 
the precious metal content of the blister copper treated can be gained 
from the smelter statistics. It has been previously shown ? that the 
precious metal yield of the year's smelter production from domes- 
tic materials was approximately 484,000 ounces of gold and 21,110,000 
ounces of silver. Tt was also stated that, with the exception of a 
small quantity of silver from Michigan, this yield of gold and silver 
was contained in about 669,000,000 è pounds of domestic copper, 
which consequently required electrolytic separation. The electro- 
lyzed Lake copper, 24,087,348 pounds, with its low yield of silver can 
be excluded from further consideration. The remaining 645,000,000 
pounds, all blister or converter copper, held the remainder of the 
precious metals, viz, about 484,000 ounces of gold and 20,870,000 
ounces of silver. If it be assumed that the 54,543,116 pounds of for- 
eign blister—which was produced in domestic smelters, and was 
turned out mingled indiscriminately with the domestic blister—con- 
tributed the same proportions of precious metals, then the average 
content per pound of blister copper was 0.00075 ounce gold and 
0.0324 ounce silver. This amounted to 1.55 cents in gold and 2.17 * 
cents in silver per pound, or a total value of nearly $75 per ton. 

As a matter of fact, the foreign ores smelted in this country, being 
principally straight copper ores, doubtless carried a somewhat lower 
ratio of precious metals to copper than the ratio in domestic ores, 
which were in part gold and silver ores. It is probable, therefore 
that the actual. precious metal yield of all blister, both domestic and 

oreign, turned out by domestic furnaces was a little lower than the 

res given—3.5 cents per pound, or $70 per ton, is presumably 
about correct. The strictly copper ores of domestic origin, exclusive 
of Lake ores, contributed about 0.87 cent in gold and 1.63 cents in 
silver for every pound of copper which they yielded,* a total of 2.5 
cents per pound, or $50 per ton of copper. Even on the assumption 
that electrolytic refining was required only for the separation of the 
precious metals, and assuming that the average charge for this serv- 
ice is $15 per ton, or 0.75 cent per pound, the cost of production of 
over 625,000,000 pounds of copper in 1906 was reduced an average 
of 1.75 cents per pound by recovery of the gold and silver present 


-——————. 


a Sce page 15. 

ò The minute quantities of gold and silver contained in the blister which was refined to casting copper 
were lost, and accordingly are not included in any of the statistics. 

¢ Computed at 67 cents per ounce, the average price for 1906. 

4 Compare page 14. 
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with the copper in the ores. In reality, a great part of the copper 
which was subjected to the electrolytic process required this refining 
for its purification, and in such cases the whole of the 2.5 cents per 

ound was profit. That copper which did not require purification 
but was electrolytically refined for its precious metal content gained 
about 0.2 cent per pound by sale as electrolytic instead of casting 
copper, in addition to the precious metals recovered. 

. The cost of electrolytic refining is unfortunately increased in many 
cases by the inability of the refiners to secure from their many patrons 
the converter copper already cast into anodes of such uniform prop- 
erties as to give good results in the electrolyzing process. It is nec- 
essary, aS a consequence, to melt the converter copper and cast it 
into anodes at the refinery. At a comparatively few smelters, among 
which are those that do their own refining, anodes are cast from the 
converters. It is almost needless to say that change in the price of 
silver affects the profit to be derived from electrolytic refining and 
may even determine whether or not certain copper shall be electro- 
lytically refined. 


TOTAL REFINED COPPER. 
The total production for the year 1906 of refined new copper from 


materials orp mng in the United States was 887,682,387 pounds, 
comprising electrolytic, Lake, and casting copper, as shown in the 


following table: 

Production of domestic refined copper in 1906. 

ercent- 

Pounds. |; age of 
| total 

Electrolytic (total domestic) -. 2... 2.02.0... cece eee cece cece cee ehe rte 648, 614, 592 73.2 

Lake (exclusive of Lake electrolytic)........... 00... cece eee eee eee ce eeees 205, 608, 382 23.1 

CESLDE SL ls id a a A UD EK Uh ds 33, 459, 413 3.7 
i 

0 


Total TONNE Nod fre | 887, 682, 387 100. 


These figures do not include a small quantity of domestic pig copper, 
about 9,700,000 pounds, or slightly over 1 per cent of the total, which 
was exported before refining. Including the 191,370,022 pounds of 
electrolytic copper from foreign sources, the total output of refined 
new copper by American refineries in 1906 was 1,079,052,409 pounds. 
There was an additional quantity of copper, 50,000,000 pounds or 
perhaps more, which was recovered by refining processes from mate- 
rials that had already entered consumption once before. These 
secondary sources include old copper, scrap, trimmings, skimmings, 
drosses, and all the various residues and waste metal from the copper- 
consuming industries. The quantity of this reworked copper pro- 
duced in 1906 was undoubtedly somewhat larger than in previous 
years. The increase was due in part to the larger copper consumption 
and proportionately greater quantity of refuse copper. The high 
pe of the metal aided in bringing out unusual amounts of second- 

and and scrap copper, and several million pounds of old copper were 
recovered from the ruins of the San Francisco fire and put again into 
marketable form, 
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The quantity of hydrous copper sulphate, or bluestone produced as 
a by-product, in the electrolytic copper refineries in 1906 was in the 
neighborhood of 42,252,500 pounds, having a fine copper content of 
25.3 per cent, or about 10,689,880 pounds. The bluestone plant of the 
Arizona Copper Company did not produce in 1906. So far as known 
no other bluestone was recovered during the year in the copper 
po icing industry, the cone: sulphate in mine waters and from 
eaching processes having been converted into metallic copper by 
precipitation with iron scrap. 


COPPER OXIDE. 


Copper oxide to the extent of 725,260 pounds and containing 77 
per cent, or 558,450 pounds, of copper was produced as a by-product 
at refining works in 1906. Its chief use is for the refining of oil. 


STOCKS. 


Complete returns show that the following stocks were on hand at 


oh Lake and electrolytic refineries at the beginning and at the end of 
the year: 


Stocks of copper at refineries. 


ETT MOOG "EH pounds.. 118, 244, 028 
finie] MOOT one iei uet AL NA do.... 92,470,792 
Stock reduction during 1906......0...0.....0 2.2.0.2 0 02002 oo. dol... 25, 773, 236 


These figures for stocks do not represent refined copper entirely. 
They include material in course of treatment and reaver product 
unsold. They do not include undelivered sales. No attempt has 
been made to ascertain nor to estimate the stocks carried by consum- 
ers. The reduction of stocks during the year represents refined 
copper. 

in addition to these stocks at refineries, there was at smelters or in 
transit to refineries copper in blister to the amount of 110,000,144 
pounds on Januarv 1, 1906, and of 100,630,245 pounds on January 1, 
1907. If, therefore, all smelters had closed down on January 1, 1906, 
about 226,000,000 pounds of copper, allowing for loss on refining, 
could have been made available for sale to consumers. If, likewise, 
on January 1, 1907, smelting had ceased, about 191,000,000 pounds 
could have been made available. The difference at the beginning 
and end of the year, about 35,000,000 pounds, is due in part to deple- 
tion of stocks under the combined influence of high price and heavy 
demand for consumption and in part to a falling off in production 
during the last monili of the year as a result of congestion of traffic. 


a About 5 per cent of this quantity is estimated. 
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IMPORTS AND EXPORTS. 
IMPORTS. 


The total quantity of copper in unmanufactured form imported 
into the United States in 1906 was 225,843,281 pounds? as compared 
with 210,724,685 pounds in 1905. The source of these imports is 
shown in the following table compiled from records of the Bureau of 
Statistics of the Department of Commerce and Labor: 


Imports of copper into the United States in 1905 and 1906, by countries, in pounds. 


Ore, matte, and regu- l Pigs, bars, ingots, 
Country. lus (copper content). ' plates, old, etc. 
1905. | 1906 1905. 1906 
-—— m 

United KIBgdoli. cote seine A a eet eae ee 26, 284,302 | 22, 549, 32] 
MODI DRE NT TT ———en EEE 1, 549, 138 3, 202, 168 
Germany A See wks as uci ers a iano ee ows ds 2, 945, 441 5, 303, 712 
A asin stad wees ued V Pare eae SSeS AR) a e Ea v A 1.955, 358 5, 649, 689 
British North America..................... eere 15, 403, 420 | 10,329,955 : 23, 636, 843 | 30, 398, 369 
MEXICO E OW e eves Speke SAU qa qu 28, 890, 239 | 31, 690,058 | 102,646,343 | 85, 595, 359 
A A dis Rover RE: 433, 513, 240 
South AMEOTÍCA +. 6:66 od ia 1,503,427 | 4,390,589 |............. [over eeserees 
Other West Indies and Bermuda... ........ 00000...) ee cee cee ee cence 278, 502 | 399, 500 
Japan...... PN Pd CINE RR poate cates dex usen see ay hid ha scr ELE | 6,752, 486 
Othereountrie8....liceceeec  ere a 4,308,205 , 2,874,289 890,018 | 16,194, 477 
Total. x E chee b EIN EAR PEE 50, 105, 300 | 49,284, 891 | 160,619, 385 , 176. 558, 390 
Grand totàl socio desse ted eco ERE tod Da 210, 724, 685 | 225, 843, 281 


It should be noted that the British North American imports 
include the approximate equivalent of 306,700 pounds as matte, and 
of 2,801,647 pounds as blister, both of which were produced in Cana- 
dian plants from materials originating in the United States. The 
figures for 1905 doubtless include comparable but somewhat smaller 
quantities of domestic material. 

Since all unmanufactured copper is free of duty, movements of the 
material are not so strictly accounted for as of dutiable products like 
lead and zinc. The copper contents of ore, matte, and regulus, for 
example, is not determined by the customs officials; instead, the 
figures supplied by the importers are accepted and hence are liable 
to inaccuracy. It appears probable that the figures for 1906, viz., 
49,284,891 pounds are considerably too low, since, even though the 
do not allow-for loss on smelting, they are nearly 5,000,000 pounds 
below the year's actual recovery in domestic smelters from these for- 
elgn materials.? 

Several noteworthy facts are reflected by the table. The station- 
ary position of the materials imported for smelting and converting 
contrasts markedly with the 16,000,000-pound increase in importation 
of smelter products requiring only refining. The great falling off in 
Mexican imports was more than made up by marked increase from 
Japan and other countries which had not exported much in 1905. 
The decrease in ore and matte from British North America is more 
than balanced by the gain in blister importation and marks the 


a Including 142,226 pounds in rods and rolled sheets and plates—really manufactured products. 
b See page 11. 
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growth of converting at Canadian smelters during the year. Increase 
in imports from Continental Europe was in part offset by decline in 
materials received from the United Kingdom. The increase in im- 
ports of smelting materials from South America is worthy of note. 

The Bureau of Statistics of the Department of Commerce and 
Labor also keeps a record of ‘‘Imports for consumption," which is 
based on the quantities of imported material withdrawn for con- 
sumption from the customs warehouses during the year. This set 
of figures, which in the case of copper differs only slightly from those 
given above, is the one which indicates the addition om foreign 
sources to the available supply of copper in the country. 

In the following table are given the figures of imports for con- 
sumption, divided according to classes of materials. In the case of 
the metallic products, the actual weight of the material is given, 
whereas of ilie ores, mattes, and other lower grade materials the 
copper content is recorded and is open to the inaccuracy already 
mentioned. The second column of figures shows the estimated yield 
of refined copper from these imports. In these calculations it is 
estimated that ore loses 7 per cent and matte and regulus 1 per cent 
of its copper content in the transformation to blister, and that the 
old copper and blister contain 99 per cent copper. All these ma- 
terials are assumed to lose 1.2 per cent in refining. The quantities 
of imported matte and blister from domestic sources have been 
i dE from the items '“matte” and “pigs, bars, etc.," respec- 
tively. 

Imports of copper for consumption 1n 1906. 


1 


Copper and : 
| copper one Estimated 


Materials. tents of ore, denm d 
etc., in ln podas 

pounds.a po j 
|). THEO EE T PEN 27, 169, 220 24, 988, 524 
MR ea A A b 11,411, 878 11, 173, 062 
and black and coarse copper.................-20- 2.2 ee cee eee ees 1, 775, 685 1, 738, 527 
Old copper, clippings, A rr ' 6,026,919 6, 487, 226 

rs, plates, ingots, etc.: 
Unrefined... l.a... TT" | € 140,798,489 | 138, 100, 922 
LOT AA RI edd 28, 191, 053 
Total foreign imports in terms of refined copper..................... .............. | 210, 679, 314 
| 
a The in this column were taken from the books of the Bureau of Statistics for this report. 


d Ad re excludes 306,700 pounds of copper in matte imported from Canada, but derived from 
omestic ores. 

€ This figure excludes the weight of blister, containing 2,801,647 pounds of copper, imported from 
Canada, but derived from domestic ores and matte. 


EXPORTS. 


The exports of metallic domestic copper from the United States in 
1906 amounted to 454,752,018 pounds, as compared with 534,907,619 
pounds exported in 1905. This is a decrease of over 80,000,000 

unds, and is nearly 100,000,000 pounds below the record export 
rires of 1904. In addition to these exports in metallic form the 
copper contents of 47,619 long tons of ore, matte, and regulus were 
exported in 1906 as against 37,688 long tons in 1905. A small quan- 
tity of foreign material was reexported. The accompanying table 
shows the movements of copper from the United States to the various 
countries in 1905 and 1906. 
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Exports of domestic copper from the United States in 1905 and 1906, by countries in 


pounds. 

' Ore, matte, and regu- | Ingots, bars, plates, and 

: lus. old. 
Country. | | Pu n 

i 1905. 1906. 1905. 1906. 

United Kingdom.............................. sees. | 112,000 | 461, 440 60,945,794 | 55,097,670 
A SE a ae ee Rede a OOE kee MEE NOE DS 4,997,206 6,475,054 
POTATO MENU C RH MEETS ER TENE | 74,604 80,703,723 
GOFLHIBBDY. sius ro RU RECUERDE P RN IR QU qt qa cuneus i dE e 132,160 | 104,575,864 | 96,629,040 
A canes ee EE E P Ue Nus se eque RCNH Pen ,800,967 | 19,777,296 
Netherland82.5 oec Godsend e de b ema Rt O er s 130,675,386 | 151,650,293 
RUS] Mision Ace ead E iain teat AA OA AO Means ah cad 18, 418,982 9,523,992 
Other Europe....... uoo aieo taU e Rec ed dade Dira corrida AAN 25,279,162 | 25,260,807 
British North America .... 0 0.00... 22. e eee eee ; 65,305,600 | 82,208,000 3,019, 450 4,176,135 
MOXIGUS aL on o SES Aq ue pete | 29,003,520 | 23,744,000 290, 763 263,319 
Chinese: Empi: s.r weigh bean a E EXER AIR RED Spin certe eon 19,940,250 4,932,128 
Other eountrles. cc vices ee eob E ERIT RSF ES ERU A Re dais 120,900 16,359,751 262,561 


Qr D - 84,421,120 | 106,066,560 534,907,619 | 454, 752,018 


In addition foreign copper was reexported to the extent of 1,718,584 
pounds in 1905, and of 1,726,822 pounds in 1906, including in 1906 
159,040 pounds of ore, matte, and regulus. 

The decrease in metallic exports is almost wholly due to the practi- 
cal cessation of purchases by China, where the demand for coinin 
purposes was supplied by the large importations of 1905. Dute 
importations from this country in 1906 were greatly in excess of those 
for the previous year, and France, Italy, and Belgium also took more 
of American copper than in 1905. The copper exports to Germany, 
the United anode and Russia, and eelan exports to other 
countries were considerably lower than for 1905. In the exportation 
of ores and matte the only noteworthy change was the increase to 
Canada, principally from Alaska. | 

To determine the extent to which the year's exports lowered the 
supply of copper in the country available for consumption, it is neces- 
sary to measure the exports in terms of refined copper. Since domes- 
tic materials in a stage of treatment lower than the metallic state do 
not affect the supply of marketable copper, exports of domestic ore, 
matte, and regulus need not be considered in this connection. With 
the exception of about 9,700,000 pounds domestic pig, copper exported 
before refining, the domestic metallic exports were in the form of 
refined copper. The foreign material reexported did not change its 
condition from that in which it was imported.” Probably therefore, 
none of it was in the refined state. The assumption is made that the 
loss on converting the reexported foreign ore and matte into blister 
would have been 4 per cent of the copper contents, and that all of the 
exported foreign material would have lost 1.2 per cent on refining. 
The approximate equivalent of copper exports, including foreign mate- 
rial, may therefore be estimated at about 446,700,000 pounds. 


CONSUMPTION. 


The consumption of refined copper in the United States in 1906, 
was about 682,000,000 pounds, according to the most reliable data 
obtainable, as at least 5,000,000 pounds should be added to the total 
of the table because of the smelter discrepancy in copper content of 
imported material already mentioned. is is about 77 per cent or 
within about 200,000,000 pounds of the year’s domestic production of 


a Otherwise, according to the rules of the customs office, it would have been credited as domestic 
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refined copper, and 43 per cent of the entire production of the world 
in 1906. Compared with the record consumption in 1905, this is an 
increase of about 82,000,000 pounds, or 14 per cent. 

There appears to be no practicable way of ascertaining directly the 
consumption of copper in the United States. Any method that 
would produce reasonably accurate results would entail too great an 
expenditure of time to be feasible. We are forced, therefore, to rel 
either on bold estimates of the consumption or on indirect methods 
of computing it. The estimates are expressed in figures of assumed 
monthly consumption, usually in multiples of 5,000,000 pounds, 
sometimes with an arbitrary addition or deduction, supposed to com- 

nsate for unusual conditions. The indirect method of deductin 
rom total available supply the quantity withdrawn from supply an 
letting the difference represent consumption, is undoubtedly more 
accurate, providing the component data are reliable. Previous com- 
putations by this method have never been made, so far as known, on 
the basis of refined copper—the real basis of consumption—and it is 
believed that on this account errors of greater or less magnitude 
have entered such figures. In the following table all the items are in 
terms of refined copper, except the stocks at refineries; these repre- 
sent refined copper only in part, but the difference can be only refined 


copper. 
Consum ption of refined copper in the United States in 1906. 


i Pounds. 
Domestic refined new copper produced in 1906 .......... 887, 682, 387 
Foreign imports for consumption ................-.2.--- 210, 679, 314 
Stocks at refineries, January 1, 1906 —— rn 118, 244, 028 
Total available SUpDIV vi aa 1, 216, 605, 729 
EXPO A NOE MORE MC 446, 700, 000 
Stocks at refineries, January 1, 1997 ..................... 92, 470, 792 
Total withdrawn from supply..........................eesss. 939, 170, 792 
Apparent consumption.....-.2.22 4 9 ci 677, 434, 937 


These figures are based on the reasonable assumption that the 
entire quantity of material imported (less reexports), or its equiv- 
alent, is transformed into refined copper during the year. 


USES. 


To the principal uses of copper, the consumption of refined new 
copper may be apportioned as shown in the following table. This 
distribution is based on partial returns from refiners and copper-sell- 
ing agencies and on estimates furnished by some of the principal con- 
sumers. 

Uses of copper 1n 1906. 


Electrical purposes, including wire....................LLuuu. pounds.. 340, 000, 000 
FASS IMANUIACLUTC AM mended Steeles ie ada oda bis do.... 210, 000, 000 
TUA mills; sheet A pei oe uu ceases do.... 35,000, 000 
Miscellaneous uses, principally Castings.....-..-..oo0oooooooo-... do.... 100, 000, 000 
Total COnsSumptoA:se usas ci a do.... 685, 000, 000 


It is of course impossible to make an exact separation, even with 
complete data. Some sheet copper and copper castings, for example, 
are used in electrical industries, while not all the copper wire manu- 
factured is used for the transmission of electricity. d 
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The greater part of the copper used in the electrical industry was 
electrolytic copper, although some Lake copper was used, especially 
for wire of the smaller ages. The marked increase in consumption 
for the year is attributable in large part to the enormous expansion in 
the use of electricity. The growing importance of cheap power and 
the perfecting of long-distance transmission have led to the widened 
application of water power and to electrification of many power-con- 
suming plants. The actual or projected electrification of railroads is 
a notable factor of the increase in consumption. 

The three other important uses of the metal, combined, consumed 
in 1906 but little more new copper than was consumed for electrical 
purposes. The brass industry consumed both Lake and electrolytic 
copper, and required a greater quantity than ever before. Prob- 
ably more than half of the copper consumed by the rolling mills 
was electrolytic, Lake copper being used for sheets of special 
strength requirements. Among the principal uses of sheet copper are 
roofing, the manufacture of receptacles for liquids, and thegrowing 
employment in modern n or fire-proofing and decorative pur- 
poses. For castings and miscellaneous uses, nearly 27,000,000 pounds 
of casting copper were used in 1906, since, according to the best infor- 
mation avai able; less than 7,000,000 pounds of copper of this grade 
were exported during the year. Lake copper was used in certain cast- 
ings for structural purposes, and electrolytic copper was employed 
largely in the manufacture of the bronzes and other alloys aside from 
brass. The railroads are undoubtedly the largest consumers of copper 
castings, some doing their own casting from raw copper and others 
purchasing the finished castings. The copper used for miscellaneous 
structural and ornamental purposes amounts in the aggregate to a con- 
siderable proportion of the annual consumption. 

The 50,000,000 pounds or more of re-worked copper also went into 
consumption. About 15,000,000 pounds of this was electrolytic and 
was put to the same uses as new electrolytic copper. The remainder 
was casting copper and was consumed for the purposes designated 
above as miscellaneous. 

A good idea of the relative quantities of electrolytic copper consumed 
by various industries is afforded by statistics showing the quantity of 
copper in each of the several forms in which copper 1s sold. Figures 
from several electrolytic refineries show that the relative quantities cast 
in various forms were as follows: Wire bars, 68.8 per cent; ingots, 
17.5 per cent; cakes, 8.2 per cent; cathodes and other forms, 5.5 per 
cent. These refineries produced 582,451,834 pounds, or 70 per cent 
of the total new alero copper turned out by domestic plants in 
1906. If it be assumed that the remaining 30 per cent of the total 
electrolytic copper production was cast in these forms in the same 
proportions, then the year’s production of new electrolytic copper was 
turned out approximately as follows: Wire-bars, 578,000,000 pounds; 
M des 147,000,000 pounds; cakes, 69,000,000 pounds; cathodes and 
other forms, 46,000,000 pounds. Cathodes constitute the great bulk 
of the last item, and these, together with ingots, represent closely the 
quantity of copper purchased for brass making and casting. -“Wire- 
bars, of course, represent the consumption for wire, and cakes measure 
the output of the rolling mills. These proportions, however, do not 
exactly apply to domestic consumption, since exports of electrolytic 
copper were not in these proportions. Most of the cathodes, for exam- 
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ple, were for export orders. In spite of the saving of $2 to $3 per ton, 
which can be made by dispensing with the final melting and casting, 
very little cathode copper is used in this country for either brass or 
castings; the founders apparently prefer ingots, emphasizing the old 
saving that a good-looking product sells best. 

No successful substitutes for copper as a conductor of electricity 
have yet been discovered. Copper has the highest electrical con- 
ductivity of any of the metals which are sufficiently cheap to be used, 
and no alloy containing copper has a conductivity as high as that of 
the pure metal. 

PRICES. 


The average price of electrolytic copper at New York in 1906 was 
19.30 cents per pound. The average price for Lake copper was 19.55 
cents and for casting copper 19.10 cents. These prices represent the 
average of the daily prices of the metal for immediate delivery. They 
are therefore probably higher than the actual prices Saved Ly pro- 
ducers, especially in view of the fact that in 1906 an unusual quantity 
of copper was sold for future delivery. The figures are also mathe- 
matical rather than actual averages in that they assume equal quan- 
tities of copper to have been sold every day. 

Compared with the price of electrolytic, the prices of Lake and cast- 
ing copper were a little higher than in previous years, because they 
could E made more quickly available for the market and were able 
to secure the advance offered for spot or early delivery. These 
premiums were at times so substantial that, to take advantage of 
them, considerable copper, which would otherwise have been refined 
electrolytically, was furnace refined and sold as casting copper, the 
higher price and lower refining charge more than offsetting the loss 
of precious metals. 

spite of the high prices, domestic consumption increased decid- 
edly over 1905, while exports remained about the same, if the unusual 
shipments to China in 1905 be excluded. "The fluctuations in the 
price of electrolytic copper from month to month and the effect pro- 
duced on export demands are shown in the following table. The 
monthly prices for 1906 have been compiled from the best sources 
obtainable.? Figures for exports are from reports of the Bureau of 
Statistics. 

Monthly prices and exports of copper in 1905 and 1906. 

Prices of elec- 


trolytic cop- 
per, in cents. 


Exports of ingots, bars, 
ete., in pounds. 


— 


| 1905. | 1906. 1905. 1906. 
Janiibe Eos c A v s ii and 15.01 18. 38 43, 246, 904 31, 985, 053 
POD TURN Lu eo ea ese oS eda edd sU aaa aoe aac 15.00 | 17.88 44, 806, 032 36,092,275 
March....... DEPTH M WINNIE VU RR MN 15.13 | 18.30 | 41,597,725 38, 462, 661 
A cea te earch har BAM REINO ea ' 14.92 | 18.38 58, 234, 827 33, 830, 067 
p SOSPECHA ANC ERO NUN 14.63 | 18.48 46, 744, 959 42,321,749 
UNO IA A A IO 14.67 | 18.50 | 58,018,828 39,062, 582 
NS MOS O A teat AU DOE IÓN 14.80; 18.25 | 37,901,361 40. 520, 200 
E o Bo AA UEM D ML ES OA 15.66 ; 18.38 48,942, 284 46, 780, 702 
a A a tad QURE ben cat ES 15.97 | 19.13 | 46,054,409 | 34.964.157 
OCLODUE Le caer Mus ecu dE NORMEN 16.28 | 21.20 35, 156, 228 39. 245, 144 
Dou) ATEM MMC HR ONT AS eee zesty 16.60 ! 21.88 | 31.565.850 1 36. 738, 984 
A O | 18.33 | 22.85 | 41,688,013 | — 34, 139. 354 


Averages and totals... .....cecccccccccccecccccececces | 15.59. 19.30 | 534,907,619 | 454, 752, 018 
————— — _ Q _  _ _ a À———— À—— OOL , 


a The monthly prices given in the 1905 volume of Mineral Resources of the United States are for Lake 
Copper and are not of service in this connection. 
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-WORLD’S PRODUCTION. 


The smelter production of copper in the world in 1906 was 1,596,- 
973,700 pounds, while in 1905 the production was about 1,545,137,000 
pounds. In 1906 the smelter output of the United States was 57.47 
per cent of the world’s total production, and in 1905 it was about 
57.52 per cent. 

The following table shows the output of the various copper-pro- 
ducing countries in 1906. The figures are those compiled by Messrs. 
Henry R. Merton & Co. (Limited), of London, reduced to pounds, 
except that the official figures of the United States production, in 
even hundreds, are inserted. 


World's production (smelter output) of copper in 1906. 


* 


Algeria.............pounds.. 985, 600 | Mexico ......... pounds.. 135, 800, 000 
Argentina............. do.... 235, 200 | Namaqualand...... do.... 5, 824, 000 
Australasia........... do.... 81,200,000 | Newioundland..... do.... 5, 140, 800 
Austria POM do. 2, 744, 000 | Norway........... see 13, 708, 800 
Bolivia................ do 5, 600, 000 | Peru.............. do 19, 051, 200 
Canada................ do.... 57,030, 400 | Portugal........... do.... 5, 421, 600 
Cape Colony.......... do.... 8,825,600 | Russia............. do.... 23, 497, 600 
Chilo. niece ie do.... 57,668,800 | Spain.............. do.... 105,055, 200 
England.............. do.... 1,120,000 | Sweden........... do.... 1, 120, 000 
Germany.............. do.... 45,561,600 | Turkey............do.... 952, 000 
Hungary............. do.... 470, 400 | United States...... do.... 917,805, 700 
A E do.... 6,417,600 HA 
Japan.................do.... 95, 737, 600 Total ....... do.... 1,596, 973, 700 


REPORT ON MICHIGAN MINES. 
PRODUCTION. 


The two principal metallic products of Michigan are iron and cop- 
per, but along with the latter a little silver is recovered. Copper 
and silver are found in only one district, which is commonly called 
the Lake Superior copper country. This district follows the axis of 
the Keweenaw Peninsula and, with a width of 3 to 6 miles, extends 
practically without break for 70 miles in a northeasterly direction. 
Although general geologic conditions vary somewhat from point to 
point on the copper range, the main features are D nell iden- 
tical from one end to the other. Perhaps no other district in the 
country possesses such uniform ores. Both copper and silver occur 
almost wholly in the native state, in lodes of great extent and, as a 
rule, of remarkable uniformity. The lodes worked at present strike 
northeastward, parallel to the trend of the range, and dip at variable 
angles to the northwest. The ores are divisible into two classes, 
dependent on the character of the copper-bearing material; these 
are amygdaloid lodes and conglomerate lodes. The former are the 
more numerous, but are, on the whole, of lower grade. 

The value of the copper and silver product of the mines of Michigan 
amounted in 1906 to $43,940,489. To this total copper contributed 
$43,791,600, the value of 224,572,310 pounds produced by 23 com- 
panies; the 222,222 fine ounces of silver produced by 8 of these com- 
panies had a value of $148,889. The increase in total value in 1906 
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over 1905, amounting to nearly $10,000,000, is due largely to the 
higher prices for the metals, especially copper, as compared with the 
prices in 1905. There was, however, a notable increase in production 
of both metals. This production was obtained from 8,904,127 tons 
of ore mined and milled during 1906. This is a much larger tonnage 
than was mined in an other's ate. The ores had an average value 
of $4.94 per ton, of which $0.0167 was in silver and $4.92 in copper. 
This is equivalent to 0.025 ounce of silver and 25.2 pounds (1.26 per 
cent) of copper per ton. From these ores 325,205,470 pounds of con- 
centrates were derived. Of the concentrates over 97 per cent was 
fine-grained mineral, the product of the stamp mills; the remainder 
was the coarser ‘‘mass’’ copper and “barrel work” sorted out at the 
mine. The concentrates yielded, on the average, 69.05 per cent of 
refined copper. | 

Of the total output 2,546,682,tons, or 28.6 per cent of the ore 
mined, was from conglomerate lodes. "This ore yielded 30,199 fine 
ounces of silver, or 13.6 per cent of the State total, and 101,830,674 
pounds of copper, or 45.3 per cent of the State total. The remainder 
of the product was from amygdaloid ores. 

Only three counties in Michigan contribute to its output of copper 
and silver. In the table below the production of these metals as 
refined, the quantity of ore treated, and the yields of metal per ton 
are given for each county. 


Production of copper and silver in Michigan for 1906, by counties. 


Silver. | Copper. Concentrates. 
bs iex ET E a = $e 
" | | Yield of E 
PUBL: Fine | Ounce : Pounds; Per refined (tons) 
ounces. iper ton. Pounds. per ton.| cent. Pounds. rice 
| cent) 
cere eel | ee PAS PARE 
Houghton iia 217.006 | 0.029 | 201,574, 609 27.1 | 1.36 | 292, 222, 024 60.0 | 7, 438, 945 
Keeweenaw........... 1,850 . 0019 15, 916, 659 16.5 . R3 22,300, 075 71.4 963, 903 
Ontonagon............ 3,366 | .0007 7,081,042 14.1 .105 | 10, 683, 371 69.1 501,279 
Total and aver- | | 
ages ........... 222,222 : .025 | 224,572,310 | 25.2 ' 1.26 | 325, 205, 470 69.05 | 8,904,127 
| 


REVIEW BY COUNTIES. 


The following paragraphs aim to present in outline the physical 
status of the various mines and the principal factors affecting their 
production in 1906. 


HOUGHTON COUNTY. 


Of the entire production of the State in 1906 over 95 per cent of the 
silver and about 90 per cent of the copper were turned out by the 
mines of Houghton County This county occupies the middle and 
richest 40 miles of the 70-mile productive belt. It contains 15 of the 
23 mines that were productive in 1906, and all but one of the larger 
producers. Five of the 8 mines that produced silver are within the 
county. The total production of the county is given in the following 
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table, which also shows the proportion and the average yield ^ from 
conglomerate and amygdaloid ores. 


Production and average yield of Houghton County, by kinds of ore. 


— —M—MM———— e — 


Totals and 


| Amygdaloid ; Conglomer- 
| rock. ate rock. averages. 
Silver: 
FING OUNCCS IR 186, 807 30, 199 217.006 
Per cent of county total............oooooooooroonncroo.o.. 86.1 13.9 100. 0 
Average yield, ounces perton.......................sesss. . 038 012 . 029 
Copper: 
AAA e Bee da atl ia Rud 99, 743,935 | 101,830,674 | 201,574, 609 
Per cent of county total. .....000. 00000 eee eee 49.5 50.5 100.0 
Average yield, pounds, per ton..................llluueese 20. 4 40.0 27.1 
Average yield, per cent ..............0. 2. ee ee eee eee eee ee 1.02 2.00 1.36 
Concentrates: 
A te aba E DECEM ates TUS 143,034,914 | 149,187,110 | 282, 222, 024 
Average yield, per cent..........0....20. 0.2 eee eee ee ee eee 09. 7 08.2 69.0 
re: - 
A Sang pne IUS UE Ac a Bh ees | 4,892, 203 2, 546, 682 7, 438, 945 
Per cent of county total. 2... coles le io 65.8 | 34.2 100. 0 


| | 


The production was obtained chiefly from five great lodes—the 
Baltic, a Pewabic, and Osceola amygdaloid beds and the 
Calumet conglomerate. Other lodes, including the Isle Royale, 
Atlantic, and Winona amygdaloids and the Allouez conglomerate, 
contributed to the output. 

Calumet and Hecla.—The Calumet and Hecla mine is the largest in 
the district and probably the second largest copper mine in the 
world. As is well known, this mine is the greatest dividend payer 
in the world, having paid $99,350,000 up to December 31, 1906, and 
having passed the hundred-million mark early in 1907. It is located 
on three of the five great lodes, viz, the Calumet conglomerate and 
the Osceola and Kearsarge amygdaloids. The conglomerate is the 
richest lode in the entire copper country and has been the principal 
source of the mine’s copper output. Between 90 and 95 per cent 
of the mine’s record production for the year was derived from this 
lode. The Osceola amygdaloid, which lies parallel 730 feet to the 
east, furnished the bulk of the remainder. The Kearsarge lode, 
still farther east, is of recent development, and produced a little in 
the latter part of the year. 

The conglomerate lode, which is 8 to 35 feet thick and averages 
over 12 feet of stoping ground, was worked during the year through 
one vertical shaft and ten inclined shafts on the vein. "These shafts 
open the lode, practically without break, for 1} miles along the strike. 
One of the inclines, No. 4 Calumet, is 8,100 feet long, its sump being 
4,750 feet below the surface and practically at the Tamarack bound: 
ary at that point. The vertical shaft, known as the Red Jacket, is 
4,900 feet deep. It is situated about a mile from the outcrop on 
the hanging-wall side, and passes through the lode at a depth of 
3,287 feet, the fifty-seventh level of the inclined shafts. Its depth 
allows practically all the ore west of it to the Tamarack line to be 
extracted by crosscuts from it. 


alt may be well to point out that for the conduct of ordinary mining operations in this district wet 
assays are practically never made. They would, in fact, seldom be of much value. The Lake Superior 
fire assay is much more common, especially in experimental operations, and is supposed to give an indi- 
cation as to how much refined copper the material tested will yield. But,asa rule, the richness of an ore 
is stated in terms of the mill or smelter recovery from it. An ore which runs 30 pounds * mineral" may 
run only 20 pounds “ingot.” the former being the weight of concentrates produced from a ton of this 
ore, and the latter being the weight of refined copper recovered from these concentrates. Such an ore 
would * yield” 1 per cent of refined copper, although it may actually have contained 1.3 percent or more. 
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The Calumet conglomerate has not been profitable to the south- 
west of the Calumet and Hecla property, where it was thoroughly 
explored by the Osceola Company, nor to the northeast, where the 
Centennial endeavored for years to locate a mine on it. The Tama- 
rack Company, whose property lies to the west and contains the 
“deep” of the lode, has encountered leaner and less regular ore 
bodies, but has been successful. The main profitable shoot appears 
to pitch northward in the lode. As a consequence, good values are 
found at depth directly down the dip from the unprofitable ground 
explored by the Centennial. A matter of much importance, both 
to this company and to the district, is dependent on this pitch of 
the shoot. It is the development of the 200 acres comprising an 
L-shaped strip, known as the “Five Forties,” which extends north- 
ward from the main territory held by the company and is bounded 
on the east, north, and west by other properties. 

The highest ore in this tract is in the southeast corner, nearly 
2,500 feet below the surface. The deepest ore is considerably below 
the level of the present workings. To open this tract, instead of 
sinking a vertical shaft, as the Tamarack Company has been forced 
to do in its property, a blind slope or inclined winze is being driven, 
starting from the fifty-seventh level. It pitches downward to the 
north parallel to the lode and extends close to the western boundary 
of the tract. It lies at an angle to both strike and dip of the lode, 
and as its inclination is only 22°, direct transfer of loaded cars can 
be made from the levels turned from the slope up to the fifty-seventh 
main level and thence to the Red Jacket shaft. At the end of 1906 
this winze had already been carried into the second 40-acre tract 
and was opening up some very good ground. 

Althou h the ore from the Calumet conglomerate has gradually 
decreased in tenor from a former average of about 4 per cent of copper, 
it is still rich, as Lake ores run, yielding 45 pounds of ingot per ton, or 
2} per cent. The decrease in grade has, moreover, been brought 
about fully as much by improvements and lower costs, enabling lower- 

ade ores to be worked, as by an actual falling off in content of the 
jode. The copper carries a little silver. 

The Osceola amygdaloid has only in the last two years been an im- 
ortant source of production to the Calumet and Hecla Company. 
ive inclined shafts open this lode in Calumet and Hecla ground at 

intervals extending over about 2 miles and to & maximum vertical 
depth of about 1,000 feet. All five were operated in 1906, with a 
combined daily Mee of approximately 1,000 tons, running about 
20 pounds of refined copper per ton. This branch of the mine is be- 
coming increasingly important. 

In Calumet and Hecla ground the Osceola lode carries more silver 
than any other in the district, except perhaps the Pewabic lode of 
the Quincy. 

On the K arapi lode three inclined shafts were in operation during 
1906. The deepest of these attained a depth of about 1,000 feet 
measured along the dip. Small shipments of ore went to the mill in 
the latter half of the year. The lode is not especially encouraging so 
far as present developments have gone, and operations may possibly 
be suspended here a copper sells at a low price. Increased ton- 
nage capacity was obtained in 1906 by a change from 5-ton to 74-ton 
skips at several of the incline shafts. 
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The mine as a whole is said to be blocked out for eight years’ stoping 
at the rate of production of the year ending d s 30, 1906, which was 
87,304,689 pounds. Development will doubtless be maintained this 
far ahead of production. 

The Calumet and Hecla stamp mill at Lake Linden, though of 
course wholly dependent on the mine, has nevertheless been the actual 
measure of the mine’s production. During 1906, 23 single-expansion 
steam stamps were in commission. Most of these handled conglom- 
erate rock, and all are designed for this service. They will handle 300 
tons of conglomerate rock each. As operated during 1906, part of 
the stamps crushing about 1,000 tons of amygdaloid daily, the capac- 
ity of the mill was about 7,000 tons. Five old stamps of the Hecla 
section of the mill have been remodeled and put into operation in 
1907. They are designed to crush the amygdaloid output of the mine - 
and to handle about 600 tons each. The capacity of the mill with 28 
stamps is now very nearly 10,000 tons, making this the largest con- 
centrating mill in the world. 

It is interesting to note that although most other mills of the dis- 
trict have been “compounding” their stamps, the heads at the Calu- 
met and Hecla, which have been completely remodeled recently, have 
retained the single-expansion cylinders. Other companies report 
lower costs as a result of compounding; yet the Calumet and Hecla 
people claim that their method is the cheaper. It is certain that 600 
tons of amygdaloid or 300 tons of conglomerate per stamp is a splendid 
record for simple heads. This, however, is behind the capacity of 
compound stamps at several mills. 

The concentrating portion of the mill has been improved along 
with that devoted to crushing. Woodbury classifier jigs have been 
installed throughout, followed. by Evans tables and ilfley regrind- 
ing mills. The ratio of wash water to ore has been materially 
reduced and the saving of values is much greater than formerly. 
Considerable of the silver produced by the mine is recovered at the 
mill as ‘“‘ pickings.” The remainder is obtained from the electrolytic 
vats. | 

The smelting plant at Hubbel and the smelter and electrolytic 
refinery at Black Rock, near Buffalo, N. Y., have been enlarged to 
handle the increased output of the mill. 

Tamarack.—The Tamarack mine draws its ore from both the 
Calumet conglomerate and the Osceola amygdaloid. It contains 
the outcrop of neither lode and therefore reaches them by crosscuts 
from deep vertical shafts, four of which have recently been used for 
handling ore. They ranged in depth, at the end of 1906, from 
3,409 feet (No. 1) to 5,229 feet (No. 3), the deepest in the world. 
The Osceola lode has been developed only in the south end of the 
company's property and to a much smaller depth than the conglom- 
erate. The Calumet conglomerate is of lower grade, and its copper 
is less regularly distributed than in Calumet and Hecla ground, but 
in the territory tributary to No. 3 shaft, which is not far from the 
Five Forties tract of the Calumet and Hecla Company, very good 
ore has recently been opened up, and better rock is being opened 
in No. 5 than for some time previously. Owing to this improve- 
ment in grade and to the fact that the poorer Osceola lode was not 
worked in 1906, the copper content of the ore mined increased to 
25.2 pounds of ingot per ton, as against 21.1 pounds in 1905. 
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The tonnage mined in 1906 was reduced almost one-half and the 
copper output cut down over a third by a fire that broke out Janu- 
ary 11, 1906, in No. 2 shaft. The gases from combustion of the old 
timbers permeated the workings so that No. 1 shaft, as well as No. 
2, produced no ore for the remainder of the year and therefore prac- 
tically no work was done on the Osceola lode. No. 5 shaft, which is 
also connected with No. 2, was idle for four months. In view of 
the fact that only one shaft was operated steadily throughout the 
year and one other for only eight months, the output as compared 
with that of 1905 is most creditable and encouraging. 

By January, 1907, No. 2 shaft had been reclaimed, Nos. 3 and 5 
were working steadily, and the fire was gradually burning itself out 
through No. 1, which as soon as Double. will ^ used to increase 
the amygdaloid production. 

Underground electric haulage installed on several levels of the 
mine has demonstrated its ability to increase the ore output and will 
doubtless be extended. Possibility of developing the lower por- 
tions of the mine by inclines, thus hoisting in two cages and doing 
away with the long crosscuts, is being considered. 

The two stamp mills on Torch Lake now contain two compound 
and five simple heads. "Three of the latter are to be compounded 
at once. During the year 389,680 tons were stamped. 

No extensive additions were made during the year to the Dollar 
Bay plant of the Lake Superior Smelting Company, where the Tama- 
rack and Osceola copper is smelted. 

Osceola.—The Osceola, North Kearsarge, and South Kearsarge 
branches of the Osceola Company were operated during 1906. The 
Tamarack Junior branch was idle. The Osceola branch, situated 
southwest of the Calumet and Hecla and producing from the Osceola 
amvgdaloid, operated two inclined shafts on the lode. By the end 
of the year these inclines were more than 4,200 and 4,400 feet long. 
The ground opened in the bottom was as good as that mined hereto- 
fore, but the average grade yields under 1 per cent in refined copper. 
Increased output has been obtained by underground sorting and 
storage of much of the waste rock. A ten-day strike in December 
lowered the production a little. 

The Calumet conglomerate has never been profitable in Osceola 

ound, and up to the present time developments on the Kearsarge 

ode have not been particularly encouraging. 

The South Kearsarge and the North Kearsarge branches, sepa- 
rated by the Wolverine mine, derive their copper from the Kearsarge 
lode. At the end of 1906 two shafts on the South Kearsarge had 
reached inclined depths of about 1,800 and 2,200 feet, and at the 
North Kearsarge the two inclines were about 3,100 and 3,850 feet 
long. The ore is poorer than that mined in the Wolverine, but it 
yields more than the Osceola amygdaloid and brought up the average 
of all the Osceola ore to 18.3 pounds of refined copper per ton in 1906. 
The production of the North Kearsarge was materially decreased by 
a fire that started in No. 1 shaft September 22, 1906, and by the cav- 
ing of the shaft that followed. No ore was extracted from this shaft 
until well into 1907. 

The encouraging ground encountered in the lower part of the 
North Kearsarge workings has led to the sinking of a new shaft 
farther north. 
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At the two stamp mills on Torch Lake the last of the seven heads 
was compounded during the year, and 1,016,240 tons of ore were 
sui he Lake Superior Smelting Company smelts the mill 

roduct. 

i Centennial.—The Centennial mine, which lies northeast of the 
Calumet and Hecla, is now working the Kearsarge lode after havin 

fruitlessly explored the Calumet conglomerate. A small tongue o 

land projecting from the main tract of the company covers the out- 
crop of the Kearsarge lode and has allowed the sinking of two down- 
. ward-diverging inclines parallel to the lode. The deepest is 3,100 
feet, measured along the dip. During 1906 development was sacri- 
ficed for the sake of production, and a substantial increase in output 
resulted. With the additional equipment now possessed, both 
exploration and stoping can hereafter be carried on properly. The 
value of the ore mined fell off in 1906, especially in the lower part of 
No. 1 shaft, so that the average yield of refined copper was only 
13.58 pounds per ton, as against 17.4 pounds in 1905. "This is by 
several pounds per ton the lowest grade of ore mined- from the Kear- 
sarge lode. 

The mill at Grosse Point operated only one single-expansion 
head on Centennial ore, crushing 166,000 tons. A second head, 
held in reserve during 1906, will be operated in 1907. "The third 
stamp head of the mill is compound and is operated under lease by 
ue Allouez Company. Centennial mineral is smelted at the Quincy 

ant. 

i Wolverine.—The Wolverine is a Kearsarge lode mine and has made 
a splendid record for low costs and large dividends. Of the three 
inclined shafts in operation only two handle ore; the deepest (No. 3) 
has a sump over 3,000 feet from the outcrop. The lode is remarkably 
uniform in copper content and the stopes are extensive. The yield 
of refined copper per ton of rock stamped in 1906 was 27.06 pounds. 
Production was maintained at the normal rate in spite of the burning 
of the No. 3 shaft house and the consequent burden of double duty 
on No. 4 shaft. Developments for the year continue to show good 
ed Prospecting on the West lode did not disclose anything of 
value. 

The stamp mill of two simple heads, situated at Traverse Bay, 
treated 352,890 tons during 1906, producing & very high grade of 
mineral, which was smelted at the Michigan smelter. ` 

Tecumseh.—The Tecumseh property, situated south of the Osceola, 
covers portions of the outcrops of the Calumet conglomerate and the 
Osceola and Kearsarge amygdaloids. The two former lodes had 
proved barren in this tract, but recent work on the Kearsarge lode is 
encouraging. Two incline shafts were being sunk in 1906 and in the 
course of len a little copper was extracted. In the latter 

art of the year the Tecumseh was taken over as a part of the new 

a Salle Copper Company, controlled by Calumet and Hecla interests. 
With more ground thus available this ought to develop into a good 


mine. » 

Rhode Island.—A little south of the Tecumseh and just north of the 
Franklin lies the Rhode Island mine. Several lodes pass through the 
property, including the Pewabic, East, Old Pewabic, Mesnard, Epi- 
dote, and the Albany and Boston, or Allouez, conglomerate. These 
have been more or less developed with but little success, and only a 
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few thousand pounds of copper were produced in 1906 from this devel- 
opment. Underground work was stopped in June, 1906. The Kear- 
sarge lode has recently been located on the property and diamond- 
drill cores have indicated that it may be valuable. On the outcome of 
this indication the future of the mine depends. 

Franklin.—The Franklin mine lies north of the main Quincy mine. 
It consists of two sections, known as the “Old Franklin,” on the Pew- 
abic amygdaloid, and the “Franklin Junior," on the Albany and Bos- 
ton, or Allouez, conglomerate. The amygdaloid mine has been nearly 
worked out to the Boundaries of the property, and in 1906 nearly 75 

er cent of the production was derived from conglomerate ores of the 

'ranklin Junior. The Old Franklin workings are entered by two 
shafts 2,800 and 3,200 feet deep on the incline. The West lode, paral- 
lel with the Pewabic, is being prospected and is producing a little. 
The conglomerate lode in the Franklin Junior is much lower in grade 
than the material being mined from the Pewabic amygdaloid, and 
brings the average yield of refined copper per ton of ore milled down 
tojust about 12 pounds per ton; but the bottom of the mine con- 
tains ore of better grade. The Kearsarge amygdaloid, which has 
been located on the property, may prove productive when it is opened. 

Four stamp heads were den during 1906 at the stamp mill at 
Grosse Point, and treated 372,378 tons of ore, producing a low-grade 
mineral which was smelted at the Quincy plant. 

Quincy.—The Quincy mine is situated just north of Portage Lake, 
and is the southernmost of the mines of the north range. "The princi- 

al product of the mine comes from the Pewabic lode, but the West 
[ode has of recent years become important. The Hancock amygdaloid 
also runs through the company’s property. The acquisition of 800 
acres from the Arcadian company in 1906 gives the company an addi- 
tional 14 miles along the Pewabic lode to the north. This lode is now 
controlled by the Quincy company for about 3 miles along its strike, 
with the exception of a section of the upper portion of the lode owned 
bv the Franklin Company. Four deep inclined shafts are in operation, 
the length of the deepest, at the end of 1906, being about 5,400 feet, 
measured along the slope. 

The Pewabic lode averages between 15 and 20 feet wide, ranging 
from 10 to 40 feet. It is stoped almost entirely, except the pillars, 
and in 1906 yielded slightly over 16 pounds of refined copper per 
ton. Mass copper is becoming less and less important. Portions of 
the lode carry noteworthy quantities of silver. Part of the smelter 
product is accordingly cast into anodes and electrolytically refined 
at the Black Rock plant of the Calumet and Hecla Company. 

The two stamp mills on Torch Lake contain 8 stamp heads, of 
which 1 is of the steeple compound type. Experiments are being 
made on recrushing. ring 1906 over 1,000,000 tons of rock were 
crushed, producing a mineral yielding an average of about 60 per 
cent in refined copper. This concentrate was treated by the Quincy 
smelter, at Hancock, where considerable custom work is also done. 
At the smelter briquetting of the low-grade mineral is expected to 
result in higher recovery. 

The production in 1906 was over 2,500,000 pounds below that of 
1905. This was due partially to a slight decrease in the quality of 
ore; but it was mainly the result of serious caves early in the year, 
caused by the giving way of the insufficient pillars in the upper, 
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nearly or quite exhausted workings. The crushing in of the walls 
roduced terrific air blasts. Operations were continued under great- 
est difficulties and the almost steady maintenance of production was 
a creditable achievement. A strike that closed the mine for four 
weeks at the middle of the year and did much toward the reduction 
of output was caused largely by the fright which the men expe- 
rienced during the caves and air blasts. The mine is at present in 
good shape, and the method now adopted of filling or of blasting in 
the walls of the exhausted stopes, and of leaving much stronger 
pillars, promises to prevent the recurrence of such serious accidents. 
Isle Royale.—The Isle Royale mine, situated close to Houghton, 
south of Portage Lake, derives its copper at present from the Isle 
Royale amygdaloid. Several other lodes are known on the prop- 
erty and the Portage and the Mabbs were formerly productive. 
The principal operating shaft is No. 2, more than 2,200 feet on the 
incline. Three exploratory shafts are being sunk. One of these 
aims to develop the Baltic lode, but up to the end of the year no 
copper-bearing ground had been encountered at a depth of 475 feet. 
The Isle Royale lode is of good width, but carries copper unequally 
distributed; the average yield of ingot copper in 1906 was 15.3 
pounds per ton. | 
At the stamp mill on Portage Lake only one of the three heads was 
operated on Isle Royale rock. It 1s a compound head, and crushed 
during the year 192,210 tons, producing & 72-per cent mineral, which 
was smelted by the Lake Superior Smelting Company. A little sil- 
ver is encountered in the lode, part of which is recovered by picking, 
the remainder being separated electrolytically in the East. 
Atlantic.—The Atlantic mine, southwest of Houghton, is situated 
on an amygdaloid lode known as the Atlantic ash bed. Two main 
operating shafts, 2,250 and 3,100 feet in inclined depth, open this 
lode to the thirty-seventh level. The copper-bearing ground is very 
uniform, and the Atlantic stopes are among the most continuous in 
the Lake district. For years the Atlantic mined the lowest-grade 
copper ore in the world. "The lowest yield for any year was in 1902, 
when the ore returned only 11.09 pounds per ton, or slightly over 
0.5 per cent. Recently the rock broken has been sorted under- 
ground, so that the yield rose to 14.69 pounds per ton for 1906. 
Early in 1906 the hanging wall began again to settle, after having 
given little trouble for more than a year. The disturbance con- 
tinued and increased, producing air blasts, ruining the shafts, and 
finally in May causing the suspension of all underground work. The 
plentiful water which the mine made is gradually filling the workings. 
The last half of the year was devoted to exploration of other Ide 
on the company's property. In section 16, just north of the Baltic 
mine, a shaft is being sunk to cut the Baltic lode, which is expected 
to carry pay values at a depth of about 1,000 feet. 
The old mine may possibly be opened by new foot-wall shafts, 
‘which will allow the extraction of ore estimated at 5,000,000 tons. 
The stamp mill at Redridge, on Lake Superior, operated four of 
its six stamps till the end of May and during that time crushed 
nearly 100,000 tons, producing a 74 per cent mineral, which was 
smelted at the Michigan smelter, the largest and most modern smelter 
in the district. 
Baltic, Trimountain, and Champion.—These three adjoining mines, 
which are under the same management, form really a single mining 
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unit. They are situated on the Baltic lode, the Baltic mine being 
the northernmost and adjoining the Atlantic on the south; the 
Trimountain and Champion are to the southwest. 

The Baltic lode is notably wide. With a dip of 70° to 73°, it ranges 
from 15 to 80 feet or over in stoping width, the wider stopes apparently 
extending beyond the limits of the Baltic amygdaloid bed. Owin 
to the great width of the stopes, they are filled with the waste roc 
which is sorted out underground. This greatly reduces the cost as 
compared with timbering and unquestionably produces a more effect- 
ive and stable support for the hanging wall. Considerable heavy 
copper of both mass and barrel sizes 1s present in the lode, and muc 
of the copper in the stamp rock is coarser than in most other lodes. 
Narrow calcite veinlets and seams, carrying copper minerals, are 
encountered in the workings. They commonly cut across the lode, 
are broken down in stoping, and their copper saved with the mill 
concentrate. Chalcocite and bornite occur in these veins, but com- 
monly they contain copper arsenides, and, as a result, the copper of 
these mines contains appreciable quantities of arsenic. 

The Baltic mine is developed by means of 4 shafts, which range 
from 850 to 1,400 feet deep on the incline. The mill is situated at 
Redridge, on Lake Superior, and contains 4 heads. During the year 
649,932 tons of rock were stamped, producing a 71 per cent mineral, 
and yielding 22.15 pounds ingot copper per ton. 

The Trimountain mine has 4 shafts, of which the deepest was 
1,466 feet at the end of 1906. The stamp mill at Beacon Hill, on 
Lake Superior, crushed 506,924 tons of ore with 4 compound heads. 
The concentration produced a 66 per cent mineral, and the yield per 
ton of ore was 18.76 pounds refined copper. 

At the Champion mine the 4 shafts range from 1,100 to 1,300 feet 
on the incline. The stamp mill is located at Freda, on Lake Superior. 
It handled 671,785 tons of ore during 1906, producing a 68 per cent 
mineral. The average yield in refine pp per ton of ore was 25.2 
pounds. The experimental plant, in which crushing by rolls was 
tried, did not prove e and was dismantled to make room for 
additional stamps. | 

The mineral fron the Copper Range mines is smelted at the Michi- 
gan Smelting Company’s plant, on Portage Lake, near Houghton. 

Winona.—The Winona is the southernmost of the producing mines 
in Houghton County, and is situated near the southwestern corner of 
the county, about 20 miles southwest of Houghton. The Winona 
lode, which has long been known, is an amygdaloid and may perhaps 
be the same as the Baltic lode. The lode, which dips at about 70°, is 
worked through an inclined shaft 880 feet deep at the end of 1906. 
Work at the deepest shaft of the mine, about 1,000 feet in inclined 
depth, was abandoned early in 1906 because:of the poor ground tribu- 
tary toit. A new shaft is being sunk at the south end of the property, 
where the best values are being found. The large PrOportion of mass 
copper found in the early days of the mine has diminished, so that 
at present most of the copper is obtained by milling. Much of the 
copper is very fine and requires particular care 1n concentration to 
prevent excessive loss. 

Regular shipments of ore to the Adventure mill began in October, 
1906, and up to the end of the year 19,399 tons were shipped, though a 
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small part of this had been previously mined and stored. From this 
ore were produced 457,775 pounds of about 60 per cent concentrates, 
which were smelted by the Michigan Smelting Company. The yield 
of refined copper per ton of ore was 14.34 pounds, but this 1s expected 
to improve with the doubling of the tonnage planned for 1907. 

Copper Concentrating Company.—This company, which planned to 
rework the tailings discharged from the Quincy mill, operated only a 
short time and produced only a trifling quantity of copper. The 
rather elaborate plant, with a capacity of about 2,000 tons per day, is 
said to have been satisfactory in its results and the suspension of 
operations is attributed to lack of funds to put the plant on a paying 
basis. 

Exploratory and development work.—In addition to the rather 
unusual amount of development work carried on in 1906 by the pro- 
ducing mines already mentioned several new properties and former 
producers in Houghton County were actively explored during the 

ear. Among these are the Caldwell, situated east of the Rhode 
Island and controlled by Calumet and Hecla. It holds the Kearsarge 
lode and is expected to develop into a valuable mine. The old Han- 
cock mine adjoining the Quincy and under the town of Hancock has 
been revived and with its increased territory should soon become an 
important producer. The Superior, between the Baltic and Isle 
Royale, is making an encouraging showing on the Baltic lode. The 
Challenge, abaki on the Baltic lode, 5 miles southwest of the 
Champion, and the King Philip, southof the Winona, both controlled 
by the St. Mary’s Mineral Land Company, are developing well. The 
Globe, just south of the Champion, is a promising property, being 
explored by the Copper Range Consolidated Company. Few other 
prospects have encountered what seems as yet the making of a mine. 


KEWEENAW COUNTY. 


The mines of Keweenaw County furnished in 1906 about 6.1 per 
cent of the total State production and about 0.8 per cent of all the 
silver. The county occupies the northern part of the Keweenaw Pen- 
insula and comprises the north end of the Copper Range. Although 
the seat of many of the earliest mines in the district, there were in 1906 
but three producing mines in the county. The entire production was 
from amygdaloid ore, derived wholly from the Kearsarge lode. The 
D table shows the metal and ore product and the average 

eld: 
is Production and average yield of Keweenaw County 1n 1906. 


Silver: 
[n OU BC 2 is i eet ae east wets we totes ace dos 1, 850 
Yield, ounces per toti «icc deret me tene .0019 
Copper: j 
OUT spouse c m Lid cd icta M ate aye, LLLI LE A MEE 15, 916, 659 
Yield, pounds Der TON scares tees ace soe vs Mee n UP CE SR QR a SE eaten 16.5 
Adeld. Ber eernt.o5:2ieo tao ote ee Ro SERO a .83 
Concentrates: 
POMS nM TD" 22, 300, 075 
Ye DOF CON LEE 71.4 
Ore: : ' 
fü elas a a a T A A utes E O HE 963, 903 


Allouez.—The Allouez mine, just north of the North Kearsarge 
mine and near the Houghton County line, has had a long and check- 
ered career. It was opened in the early days on the Allouez con- 
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glomerate, the lode now worked in the Franklin, but on the whole 
the results were not successful. A later attempt was made to develop 
a mine on the Osceola lode, but this likewise failed. Recently the 
Kearsarge lode, which outcrops to the east of the company’s hold- 
ings, has been explored, found rich, and a valuable mine opened 
upon it. Operations are carried on through a shaft nearly vertical 
in its upper portion, which cuts the lode at a depth of 1,480 feet, 
and which at the end of 1906 was about 2,000 feet deep. A new 
shaft farther northeast is being sunk as rapidly as possible. The 
lode is of good width, averaging 16 feet or more, and in 1906 yielded 
19.5 pounds ingot copper per ton of ore stamped. A small quantity 
of silver is obtained as pickings. During the year, 178,400 tons of 
ore were sent to Centennial mill, where 1 head was operated under 
lease. From this a 63 per cent mineral was produced and shipped 
to the Quincy smelter. 

On January 1, 1907, the Allouez Company took over a half inter- 
est in the Centennial mill, which will hereafter be run as a unit on 
the ores from the two mines, with an expected lowering of costs. It 
is thought that a joint smelting plant may later be erected. The 
output of the mine will undoubiedls show a marked increase in the 
near future when stopes are started from the drifts now driven. 

Ahmeek.—The Ahmeek mine lies east and northeast of the Allouez. 
Following unsuccessful work years ago on the Kearsarge conglomerate, 
the Kearsarge amygdaloid was located in 1903, and has since been 
actively developed. Only a small section of the outcrop of the lode 
is owned by the company, but their acreage on the underlay is of 
good size. From two inclined shafts about 900 feet deep the develop- 
ment of the lode has been carried on to date. As soon as the two 
shafts are connected at the lower levels systematic stoping can be 
started and will result in decidedly increased output. Most of the 
166,960 tons of ore stamped during the year was handled by the 1 
head leased at the Isle Rovale mill, but as the tonnage increased 
some of the ore was stamped at the Tamarack mill, while the fire 
was curtailing the output of the Tamarack mine. Altogether, 
4,044,900 pounds of 76 per cent concentrates were smelted at the 
Dollar Bay works of the Lake Superior Smelting Company. The 
average yield of ingot copper per ton of ore was 18.4 pounds. 

Mohawk.—The Mohawk mine is next east of the Ahmeek and 
covers much of the outcrop of the Kearsarge lode. It is the most 
northerly mine in the district among pine producers, has the 
largest output in Keweenaw County, and bids fair soon to pass the 
Wolverine, and thus become the largest mine on the Kearsarge lode. 
Five inclined shafts, ranging in depth from 500 to 1,500 feet, open 
the lode, the oldest and deepest workings being to the north. The 
lode averages about 16 feet in width and is reasonably uniform in . 
copper content. The yield per ton in 1906 was 15.1 pounds ingot 
copper. The lowest openings of the mine are at present the most 
satisfactory. Cross veins carrying several compounds of copper and 
arsenic were important in the upper levels, but furnish very little 
copper at present, and the Mohawk copper is not regarded as arsen- 
ical. The stamp mill at Traverse Bay contains 4 heads, of which 
2 are of the steeple compound type. The remaining 2 are to be 
compounded during 1907. During 1906 the 2 compound heads 
and a single expansion head were operated, treating 618,543 tons 
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and producing 12,723,515 pounds of 74 per cent mineral, which was 
refined at the Michigan smelter. With 4 compound heads and plen- 
tiful stoping ground, the production of this company should soon 
show an advance. | 
Exploratory and development work.—The northern end of the 
Keweenaw Peninsula is expected to become a very important con- 
tinuation of the present producing belt. The Keweenaw Copper 
Company, with extensive holdings that were ey held by sev- 
eral companies, is opening up the Medora amygdaloid with encour- 
aging results. The Calumet, Osceola, and Kearsarge lodes, among 
others, are also believed to have been encountered by the extensive 
diamond drilling done in 1906. Three subsidiary companies of the 
Calumet and Hecla—the Gratiot, the Manitou, and the Frontenac— 
pe promise of adding to the company's resources as soon as their 
elp shall be required. The Gratiot, next north of the Mohawk 
holds the continuation of the Kearsarge lode close to the prove 
workings of that company. The Manitou, formerly the old Dela- 
ware, between Lac La Belle and Lake Superior, has some develop- 
ment on the Montreal River lode, and holds the Kearsarge amyg- 
daloid. The Frontenac, also in the northern part of the county, has 
not yet been actively developed. Other properties, including the 
Old Cliff mine, now owned by the Tamarack, are of prospective value. 


ONTONAGON COUNTY. 


Ontonagon County holds the southwestern end of the Copper 
Range as at present developed, although copper is known to occur 
beyond and into Wisconsin. The Ontonagon County mines in 1906 
produced about 3.2 per cent of the State's copper output and 1.5 per 
cent of all the silver. This production came from 4 mines, of which 
2 produced silver in addition to copper. Mass copper is especially 
common in these southern mines, although not nearly so important 
as in the early days of mining in the district. Of the 1906 produc- 
tion of “mass” and “mineral” of the county, 2,554,496 pounds, or 
nearly 25 per cent, consisted of mass or barrel copper, which was 
sent direct to the smelter. The geology of the southern end of the 
range is not so well understood as it is in Houghton County. There 
are a large number of more or less cupriferous lodes, but they are 
generally not well individualized, and few have been correlated 
with the productive lodes to the northeast. The copper produced 
in 1906 came wholly from amygdaloids, and chiefly from the Ever- 
green, Calico, Branch, Knowlton, and Forest lodes. The county’s 
record in 1906 is shown in the table below: 


Production and average yield of Ontonagon County in 1906. 


Silver: 
FIN ped. PL" TP 3. 666 
Yield ounces PEO: c cive ue ac Dew EST EIE . 0067 
Copper: f 
¡LN 7, 081, 042 
Yield pounds PEO ri e 14.1 
Yield, quu "Pr islas a eas . 705 
Concentrates (and mass): 
A e abc piu etl estas esed C ME 10, 683, 371 
Yield POr COI diia eo veu E E Hee stam do 69.1 
Ore: 
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Adventure.—The Adventure mine lies fuliy 10 miles southwest of 
the Winona, the nearest producer in Houghton County. At the end of 
the vear the operating shafts were 694 and 1,215 feet deep on the 
incline, respectively. Although 7 lodes are known in the property, 
including the Evergreen and Mass, the Knowlton was the only lode on 
which stoping was done in 1906. The distribution of the copper in 
the lode is very erratic, and owing to a marked deterioration 1n the 
grade of ore mined during the last half of the year, the average yield 
of the ore was only 11.4 pounds ingot. A little silver was recovered. 
The 3-stamp mill at Edgemere handled 136,080 tons of ore, producing 
a 60 per cent mineral which was smelted at the Quincy plant. 

Mass.—The Mass mine, lying west and southwest of the Adventure, 
is opened by 4 inclined shafts, of which 2 are over 1,750 feet deep. 
The Evergreen lode is the principal source of copper at present. Like 
the other lodes of this part of the Copper Range, the values are bunchy. 
The vield per ton for 1906 was 11.3 pounds per ton. A small silver 
production was made. As special emphasis duis the year was put 
upon development work, the production should soon show some 
increase. The mill on Keweenaw Bay has 2 heads, only 1 of which 
handles Mass ore during the year, the other having peen operated by 
the Michigan Company for most of the year. Hereafter both heads 
will be available for stamping Mass ore. During the year 185,789 
tons of ore were treated, giving a total concentrate, including mass 
copper, of 3,055,175 pounds, of 69 per cent yield. 

Michigan.—The Michigan mine lies a few miles southwest of the 
Mass. "Three inclined shafts, of which 1 is about 800 and 2 nearly 
1,800 feet in depth, allow the development of the mine. Several lodes 
have been worked in this property, but the Calico and Branch are the 
only ones at present productive. This mine, which has always been 
notable for its mass copper still produces a larger proportion of mass 
than any other mine. Of the 4,270,100 pounds of cupriferous material 
smelted, 1,669,055 pounds were mass copper, the remainder being 
stamp-mill concentrates. The average yield of the ore stamped was 
20.4 pounds per ton, and considerable new ground of equal richness 
was opened up during the year. One stamp at the Mass mill was 
employed till September, after which the ore was shipped to the 
Atlantic mill which was idle. In all 140,225 tons were stamped. 
The product treated at the Michigan smelter yielded 67 per cent 
refined copper. A 2-stamp mill is in course of erection on Keweenaw 
Bav. The mine is certain to show increased production in the near 
future. 

Victoria.—The Victoria mine lies about 4 miles southwest of the 
Michigan, and is the last of the producing mines in that direction. 
Although the oldest mine Pd in the district in historic times, 
recent production began only in the middle of 1906. The mine is 
opened on the Forest amygdaloid, and the old No. 2 shaft, recently 
unwatered, is about 2,100 feet in inclined depth. The average yield 
of the ore stamped during 1906 was 13.94 pounds ingot. The produc- 
tion was gained from 39,185 tons of rock handled in the 1-stamp 
mill, yielding 906,030 pounds of 60 per cent mineral, including mass. 
Very cheap power, furnished by a recently installed Taylor hydraulic 
air compressor, is used in practically all operations and is a boon to 
the mine. 
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Exploratory and development work.—Rich drill cores were taken in 
1906 from the old Belt mine of the Lake Copper Company north- 
east of the Adventure. The Copper Crown, 7 miles west of the Vic- 
toria, has struck some encouraging ground and is contemplating the 
erection of a 1-stamp mill. The Nonesuch, in the Porcupine Moun- 
tain district, is under option to the Calumet and Hecla Company. 
The lode is unique in being a fine-grained, conglomeratic sandstone. 
It carries good copper values and is commonly expected to make a 
mine. 


LEA D. 


By J. M. BOUTWELL. 


INTRODUCTION. 


The aim of this report is to afford a concise, authentic statement 
of the lead industry in the United States in 1906. It includes 
statistics of production and consumption, descriptions of develop- 
ment of resources and of progress in reduction, and statistics showing 
trade conditions. The statistics of domestic production are com- 
Sui from direct confidential returns courteously furnished to the 
urvey by every known lead smelting and refining company oper- 
ating in this country last year. Inasmuch as the totals are compiled 
from these statements of individual companies their correctness is 
necessarily dependent upon the correctness of these statements. 
The facts regarding development of resources and progress in reduc- 
tion were gathered through personal observation in the field, through 
correspondence, and ol the literature. The statistics on trade 
conditions are taken from the records of the Department of Commerce 
and Labor, and world statistics are from foreign sources as credited. 
Every reasonable effort has been made to secure correctness. The 
writer gratefully acknowledges the cordial and appreciative spirit 
with wbich producers have cooperated to make this permanent 
Government record correct. The writer gives most hearty thanks 
to Mr. Charles Kirchhoff for the valuable foundation laid during 
his preparation of these reports annually since the foundation of the 
Survey and for his kindly interest and advice, to the authors from 
whose works the writer has drawn freely, and to the numerous 
parties who have kindly supplied information. 


GENERAL PROGRESS OF INDUSTRY. 


In 1906 the lead industry experienced a year of highest prosperity. 
The increases in the United States production and consumption 
were the main factors in the increases in world production and con- 
sumption. Both imports and exports fell off. The demand held 
so strong that the average price for the year broke all records of recent 
years and the closing price was the highest for the entire ycar. 

In the development of ore and reduction resources important 
progress was made. The largest mines in the Cœur d’Alene district 
greatly increased their known reserves by proving the extent of 
their main shoots to much greater depths. In southwestern and 
southeastern Missouri liberal drill prospecting revealed noteworthy 
extensions of reserves. Elsewhere certain camps began shipping, 
which promises important development, and in individual properties 


valuable strikes were made. 4 
39 
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In reduction the most noteworthy improvements during the year 
were the adoption at its various fants by the American Sinelting 
and Refining Company of the Truatneton:Heberleit process for 
roasting, and the installation of the Betts electrolytic process at the 
two latest and most modern refineries—the United States Metals 
Refining Company and the Canadian Metals Company, Limited. 

In the operating field the lead industry is widely different from 
the zinc industry. In the latter the production is by nearly twenty 
distinct smelting companies, the bulk of it by six large competing 
companies, while in the lead industry a single corporation, the 
American Smelting and Refining Company, dominates the entire field, 
with interests exceeding the combined interests of all others. Last 
year, however, a leading competitor, the United States Smelting, 

efining, and Mining Company, so expanded its mining, smelting, 
refining, and metals departments as to become a significant factor 
in the industry. The Pennsylvania Smelting Company greatly 
increased its smelting and refining capacity. 

No widespread labor troubles have arisen to interfere seriously 
with any branch of the industry. Shortage of labor has been felt 
however, in several districts. Fuel shortage seriously retarded 
operations in the Northwest and car shortage served somewhat to 
limit the output. 


PRODUCTION. 


The gross annual production of lead in the United States since 
1825 is shown in the following table. The figures for the years 
1825-1882, inclusive, in the absence of official records, have been 
compiled from the best available sources. Totals for 1882 were com- 
piled from statistics gathered by the Census Bureau. Figures for 
subsequent years are based on returns collected by the Survey. The 
totals for 1906 embrace the lead produced in the United States from 
domestic ores, as confidentially reported directly to the Survey by 
all known operating lead-smelting companies in the country. 


Production of lead in the United States, 1825-1906, in short tons. 


Year. Quantity. Year. Quantity. Year. Quantity. 
1825........ 1,500 || 1849........ 17, 500 
1830........ 8,000 || 1850........ 17,830 
1831........ 7,500 || 1851........ 20, 000 
1832........ 10,000 || 1852........ 25, 880 
1833........ 11,000 || 1853........ 42, 540 
1834........ 12,000 || 1854........ 52,080 
1835... 13,000 || 1855........ 59, 640 
18306. ....... 15,000 || 1856........ 64,070 
1837........ 13,500 || 1857........ 81,900 
1838........ 15,000 || 1858........ 91,060 
1839........ 17,500 |: 1859........ 

1840. ....... 17,000 |! 1860. ....... 
1841........ 20,500 || Is6l........ 
1842........ 24,000 | 1862........ 
1843........ 25,000 || 1863........ 
1844........ 26,000 | 1864........ 
1845........ 30,000 |, 1865........ 
1846. . ...... 28.000 | 1860........ 
1847........ 28.000 ; 1867........ 
848........ eee | 1868........ 


LEAD. | 441 


PRODUCTION BY STATES IN 1900-1906. 


The lead content of ores mined and smelted in this country from 
1900 to 1905, inclusive, is given below by States from which the ores 
were derived. The figures were compiled from smelter reports and 
it should be noted that they represent the content of the ores and not 
the actual recovery, which is the quantity available for consumption. 
The latter quantity, termed merchant lead, has regularly been secured 
approximately from the figures for lead content by allowing 5 per 
cent loss therefrom for smelting, desilverizing, and refining. 


Lead content of ores smelted by the works in the United States, 1900-1905, in short tons. 


State or Territory. 1900. 1901. 1902. | 1903. 1904. 1905. 
COLT TO a eels 82, 137 73,265 51,823 45, 554 51, 884 56, 638 
PATO BERE Were OE a Siren ae A 85, 444 79, 654 84, 742 99,590 | 108,854 99, 027 
)0j 275. PTUS | 48,044 49,870 53, 914 51,120 56, 170 44, 996 
A A A Mee sued 5, 791 4, 438 3, 303 3,635 2, 207 
Neuw- MO R1CO A Ud Tecan 1,124 741 613 1,363 1, 232 
A | ee en 1,873 1, 269 2, 237 1,873 2, 206 
A oo dace oe acne eee eadera et ees 4,045 599 1, 493 1, 499 2,091 
Ce MOTO MM MM ias ita | 520 381 175 55 163 116 
Washington un caus e Seta. ceed cat as wales \ 1.029 { 1, 457 538 622 56 
Oregon, Alaska, South Dakota, Texas... f^7777777* , 2, 184 1, 765 41 101 
Missouri, Kansas, Wisconsin, Illinois, | 
lowa. Virginia, and Kentucky.........1.......... 67,172 79, 445 86, 597 92, 275 104, 058 
Total lead content American ores 
SHnielteus cus severe A e ve elei ve 284,204 | 280,797 | 292,874 | 318,679 312, 728 
Content Mexican ores...........lleeeeee e Leere 11,841 8,755 56, 890 24,932 |.......... 
Content Canadian ores................... | a | 9,615 2,164 253 ¡A 
Content miscellaneous or unknown...... OMNE 804 3, 975 2, 831 1,113 


| | | 

The statement of production in 1906 differs in certain significant 
features from the statements for previous years, and accordingly is 
not included in the preceding table for 1900-1905, but is given 
separately. The actual production of lead and the exact sources of 
the ores yielding it for 1906 are shown according to direct returns 
un to this office by each company known to have engaged in 
lead smelting in this country in 1906. "These company returns were 
made, by special request, for “pig lead" from all known smelters 
running on the Mississippi Valley lead ore, and for “lead produced" by 
all others; both kinds of returns distributed the ore according to its 
source. The State totals compiled from them represent therefore the 
actual ore production of the several States. Although no method is 
entirely above criticism, owing to the nature of operations in the 
lead smelting industry, yet this method is believed to afford the most 
accurate basis practicable for figures on the production of lead. 
Through the appreciative cooperation of the smelting companies and 
special leave from those who were the sole producers of ores from 
certain States it has been possible to distribute this product definitely 
according to the sources of the ore with the exception of only nine 
one-hundredths of 1 per cent of the total products. Every reason- 
able effort was made to secure for publication also complete smelter 
statistics on the tonnage of smelting ore and concentrates received 
from each State; and, though it proved impossible to obtain com- 
plete data this year, the writer earnestly bespeaks the continued 
cooperation of the several companies toward this end in the future. 
Returns from all known Canadian smelters state that in 1906 they 
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did not treat any lead ores from the United States. The total pro- 
duction of 350,000 tons of lead in 1906 in the United States from ores 
mined in this country includes the total derived from known domes- 
tic sources and the greater part of that derived from unassigned 
sources and of that ae | from zinc residues. 


Lead produced in the United States in 1906, apportioned by States according to source of 
ore, in short tons. 


Percent- 
Rank. Source of ore. Quantity. | age of 
total. 
United States: A 
LAS A ME T AIO A ane wt ae T 8 0. 004 
5 ATIZOUBR A IO A NS tO eade Ed 2, 884 83 
12 AA ate cR x eo oa beens ie Dea d te LEN a DLE E 432 12 
4 COlOPRdO us siedee osenxrexzzusawokeEcdowea a ió 50, 497 14.52 
1 ESETE OTS PR TA A BURA, weld PEDE ND: 117,117 33. 68 
11 A A eo PE Od x A Iu MM BIG ee RP Padi t 572 17 
13 NIC Um" e 270 .08 
7 pL. MENDES" 1,932 .56 
15 Kentucky..... A Ue Hé ere P ar uM ducti lat ae t rade .01 
2 MISSOUT I a re tu A vg Beers MEME ER iiM s V eee eh ND EE 111,075 31.95 
6 PE OUY A eee ncaa aai be ad aca aa UE DL eui d am OA M N 2, 485 .72 
9 Nevada neoion CCP AN 1, 669 .48 
10 New Mexicos Cs e ore cec D wem er eG nea EM NES C A 640 .18 
16 "TOROS BOO 5.5625 saa ecg Ew ance EE E peu ra e e dee RON Ra a ard 11 . 006 
3 RA RM cp EDAM ENORMES eh Neon te 56, 260 16.18 
14 Washington. esceario eante OE A e a ae eS e a eae EE S iise 46 Ol 
8 WILSON a eae E cee ls 1,75 .50 
Total from domestic ores.................. ccce lesen 347, 695 100. 00 
Unassigned sources: 
ZINC VOSIGUCS A ad 2,053 essetis 
Undistribited sro eee 22 a | a 405 .......... 
Total Unassigned 220. coise ives Mines a A e EA Ede 2,408 ls 
Total domestic and unassigned.................. 20. cece cece ee eeeee | — 850,153 |.......... 
Foreign: i 
British Columbia............................. ES e 7,238 12. 88 
Central AING LICH A y ete rhe ae E aede t vore grise E E 11 .20 
Chili eiie ero Qua dea 18 .03 
Pic mE 48, 839 86. 89 
Total from foreign ores........................lllloleeee ree leere b 56, 207 100. 00 
Grand total from all sources.....................eeeeee eere eren 406,360 |.......... 
a Including, according to xd reports, 25 tons of lead from Texas. 
b Exclusive of 12,339 tons of lead derived from Mexican bullion. 
° REFINED LEAD. 


The following statement of the production of refined lead shows 
the total quantity refined in the United States from all sources, the 
roduction of desilverized lead and of soft lead, and the amount of 
ead obtained by refining foreign ores and base bullion. The grand 
total embraces all lead desilverized at works in this country and the 
pig lead recovered from the Mississippi Valley lead ores, and the 
desilverized lead includes that derived from foreign sources. In 
the totals for 1906 that for refined lead is exclusive of 10,546 tons of 
antimonial lead reported by refineries. About 25,000 tons of pig 
lead derived from Mississippi Valley lead ores which was desilverize 
is included under desilverized lead, but not under soft lead. 
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Production of refined lead in the United States, 1888-1906, in short tons. 


a Total pro- 

Year. duction.¢ 

TON ik etn tute E E EEE E E E sire 143, 957 
A ok T DTE 139, 897 
UA A E I PRU eee ee 129, 412 
Y A E E he ete EES E E 135, 629 
DD EAE E EE EEE E tU A 160, 700 
e A HE 180, 555 
E uL 182, 967 
¡EA A A dd arin a ae 161, 754 
o THER 202. 406 
j| MERCEDE MN 213. 262 
n P ad rca cate stout ae Been Aue Twila sean aati 229, 333 
a A ube ae ee tua tease cease E NE 219, 090 
A AN 241, 882 
A A uEa ws Me E eects 264, 994 
comics al Neneh ae cc ate PER latins ets Att ea es 291, 036 
DR oars ian Oe os UR a eae gt oi acute ak ew Ie ms ead 310, 621 
e PAS aires Mad ea ath Nate hee wee SA tates 304, 392 
A masc DIL eck E a a B EMIL RE 377,679 
| ee HOPED 381, 688 
eae cents Ce ee Se ek i rrt cR de the M 377, 061 
A Since cra oe ebro A e Peano es Ae at 378, 518 
Ui CHRIS eae UIS NEM NOTA 404, 453 
E T E E CA A XO MEM 399, 302 
A eae OR eh ie Parte ae abe ae teers 404, 746 


Desilver- 
ized 
lead.a 


122, 157 
119, 965 


247, 483 
267, 842 
263, 826 
329, 658 
323, 790 
303, 011 
295, 074 
315, 284 
296, 186 
313, 886 


Soft 
lead.b 


From for- 


eign ores 


and base 


bullion. 


"ccc 


a Including foreign base bullion refined in bond. 


d Including a small quantity of lead produced in the Southern States. 


c Estimated. 


SOFT LEAD. 


The quantity of soft-lead ores and of soft lead actually recovered 
from them, apportioned according to the source of the ore as com- 
iled from direct returns by smelters to this Bureau, is shown in the 


ollowing table. 


In these totals the 25,000 tons of soft lead which 


was desilverized is included. The total pd ea of 115,860 tons 


Is an increase of 12.3 per cent over that o 


the preceding year. 


Production of soft lead in the United States in 1906, in short tons. 


° Percen- 
tage of 
Smelti ries P 
ore an soft lea 
Rank Source of ore. Quantity. concen mude 
trates.a |from do- 
mestic 
ores. 
10-| Colorado ó; A A A wud Ceuta decade x 9 18 0. 01 
A A A A eau aula i aee 175 328 .15 
ELIO So a aa 572 b 860 . 49 
DI LOWE A ci deci aiio d die im A 2a iss 270 b 420 .23 
AI KANSAS. Iun cde ots nek RETO E edad baden duet wise acie 1,932 2,518 1.07 
T Kentucky 0s a tl ai 44 64 .04 
AT MISSOUI T S ci cr n EDIDI EATER Exec seed EROS as dE qe 111,075 222, 610 95. 87 
cit c iL uo A em EE mue NOR ua RAS .01 
AE A oe os a cie aba dee cad eee iade wale beens dus 19 26 . 02 
S | WAIBCODAI A A ads wena eI Re EE. 1,753 b 2,639 1.51 
Total. uere AR en eae ra V enEEF De NEA LU. e Mui 115, 860 229, 499 100. 00 


S All except one producer of soft lead kindly furnished the figures for their tonnage of ore treated, and 
all except one of them gave the smelting ore and concentrates separately; but the inability of one large 
producer to separate these necessitates the combination of the two items in this table. 

> Contains an estimate necessitated by the failure of one small producer to supply figures for ore 
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ANTIMONIAL LEAD. 


The production of antimonial lead from ores derived from all 
sources, as reported direct to this office by all desilverizers known 
to be operating in this country, is shown in the following table: 


Production of antimonial lead in the United States from 1896 to 1906, in short tons. 


O destinies toad ToDUT. A voyeur Ee eR uode 9, 169 
1807 Geet detest a Gest E NA ee eels ate bo ee 9,579 
i0] mc 8,473. 1904 A 11, 001 
1399. sigla di eue pite Ms 8045-0 190072 x nte ine ose deeem 10, 995 
I900 O eis ENA WEISS DO 9.906 | 1900.5 Lore A eine rA x 10, 546 
TOOL i. 5b ouch sem ee PAS EU 10, 656 


COMPARISON OF STATE TOTALS COMPILED FROM SMELTER AND 
MINE RETURNS. 


The total production of lead as compiled from mine reports and from 
smelter reports reveals facts of unusual interest to mine producers, 
smelter operators, and the mining public. "The table below shows the 
respective totals obtained by each method and the differences. 


Comparison of State totals compiled from smelter and mine returns, in short tons. 


Totals E Differences. 
: based on ased on | === 
State or Territory. smelter mine re- Smelter Mine ex- 
reports. ports. excess. cess. 
A a a ak a a A oU es (a) 8 E | WOO Rope 
ATIZOND i ll cerea ken e nue du acu eeu e ICA Rec | 2, 884 2, 819 65 osse rus 
A A O pase 432 169 DO std na 
COTA d Ore A A | 50, 497 52,051. AA 1,554 
A tne AUS E need hele Sabot Basses 1g eer 
WO sia coche cv o ane 117,117 127, 502 AAA 10,385 
IGU TSI O ERE IDR TE EEE 14 (0).5412 soe ath rs atouts tuom 3 
TON EE E ca co dain E E tes incu tue 270 (8): 27O A. EMO: 
Kansis oreet ua e due Lr umet eters et ere ee hs 1,932 | (0) 1,042. [5 neveu eu renee 
Keltüeky A sex tbe Eee E rS MD (a) 44 |...... ..... TURNS 
Mi oun A PERO POL: 111,075 , (@) 111,075 |............ AOS 
Montanā. 2 Oh rete ege e ue 2, 485 2,232 ASS el EA 
Nevada hes aed cee tee da REIR Ced. 1, 669 FOIN PA 243 
NEW MEXICO: dos une viuda a iaa 640 1,494 AN 854 
Tennessee aas ae oo a ia 11 CN AAA ed aoe ect 
a C P Ao sb ck See eae RR O ANA e ee eee 

Uta SUM UE p 56, 200 62,671 |............ 6, 411 
Müushingtolk od enren tenes es eed aah ard us dedu eqs 46 463. A 7 
M ISCOISI cece ister O ewes Te ase | 1,753 A AMA PR 


a No statistics for mine production were collected. Smelter figures used for basis of comparison. 


It will be noted that in certain States returns are shown by only 
one set of statistics, that in most of the remainder the totals reached 
by the two methods agree closely, but that in a few instances large 
discrepancies appear. Thus smelter returns but no mine returns 
were collected from Alaska, Illinois, lowa, Kansas, Kentucky, Mis- 
souri, Tennessee, and Wisconsin, while mine returns but no smelter 
returns were collected from Georgia and Texas. Fairly close agree- 
ment between the totals based on the respective methods is found 
in the case of Arizona, Montana, and Nevada. The differences in 
Colorado and New Mexico are to be expected and probably are 
attributable to the fact that the mine reports include all ores regard- 
less of form of final product and covers some lead which was made 
into pigment by the United States Smelting Company at Canyon, 


LEAD. 445 


Colo., and by the Ozark Smelting and Mining Company at Joplin, 
Mo., and Cotfeyville, Kans., while this lead does not appear in the 
smelter statement for lead ores. The small differences in California 
may be due to incomplete or incorrect returns and that for Washing- 
ton is believed to arise from failure of a smelting company to properly 
separate and distribute its receipts from Washington. 
hese various factors are inadequate to explain the discrepancies 
occurring for Idaho and for Utah. The estimation of lead from mine 
reports is by dry assay of concentrates and crude ore shipped. Smelter 
losses may account for a small part of the differences, but the calcula- 
tion is known to be very close and the mine totals correspondingly 
reliable. The smelter totals are compiled from reports of five com- 
anies for Idaho and three for Utah, far the larger part in each 
instance being handled by one and the same concern. Some inac- 
curacy is necessarily involved in the manner in which this company, 
owing to the complexity and magnitude of its operations, found it 
necessary to figure its State totals. In fact, the assay content of the 
ores received from each State was reduced to accord with the average 
recovery in all smelting operations of this company. It is open to 
serious inaccuracies in that, refined product being taken for a basis, 
large increases in mine shipments during the later part of year not 
being refined before close of year would not be credited; also in that 
such application of a general country average reduces the plants 
making high losses and those making low losses to a common level 
regardless of the differences in tonnages treated. Thus some of the 
large discrepancies in these two States, apparently attributable for 
most part to smelter reports, might be due to inaccuracies in this 
mode of computation. 
RESOURCES. 


The leading lead-producing States, as shown by the production 
table, are Idaho, Missouri, Utah, and Colorado, in the order given. 
They afford together 96.3 per cent of the lead made in this country 
from ores derived from the United States, and Idaho and Missouri 
together produce 65.6 per cent. 


IDAHO. 


The output from Idaho is almost entirely from the Coeur d’ Alene 
district, which, with Wallace as its central distributing point, embraces 
the camps of Wardner, Mullan, Burke, Mace, Gem, and Murray. 
The lead bodies occur in fissures or fracture zones in Algonkian 
quartzite. They are veins of great size and extraordinary per- 
sistence in both strike and depth and have a gencral northwest 
trend. They were formed in part by filling, but mostly by replace- 
ment of siliceous walls. The ores are composed of galena, with 
small-amounts of silver in a gangue of quartz and siderite. Tetra- 
hedrite, chalcopyrite, and barite are occasionally found. They are 
ree ey of milling grade, though a few mines ele some ore 

irect. In general the lead ores averaged per ton: Lead, about 7 
to 8 per cent; silver, about 34 ounces; zinc, about 4 per cent; and a 
trace of gold, averaging in concentrates 50 cents per ton. The con- 
centrates are raised to an average lead content of about 50 per cent. 


« Ransome, F. L., Ore Deposits of the Coeur d'Alene district, in Contributions to Economic 
Geology in 1904: Bull. U. S. Geol. Burvey No. 200, 1905, pp. 274-303. 
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The year 1906 was the most prosperous in the history of the dis- 
trict, the shipments, aside from the important developments in cop- 
per and zinc mining, having far exceeded those of any previous year. 

he bulk of the output is mined by two companies, the Bunker Hi 

and Sullivan Mining and Concentrating Company and the Federal 
Mining and Smelting Company. The former operates at Wardner 
and Kellogg, the largest single producing lead mine in the country, 
and the latter, with headquarters at Wallace, secures from its Morn- 
ing, Mace, Tiger-Poorman, and Wardner properties in this district 
the largest lead production mined by a single company in a single 
district. The Hecla and the Hercules are also important lead pro- 
ducers. In addition to these great companies and the other large 
ones there are a number of other properties shipping lead. 

The most important developments of the year in the lead industry 
in this district have been the great extension of known ore reserves. 
Thus, in the Bunker Hill and Sullivan mine, the continuance of its 
main shoot an additional depth of 400 feet was proved by sinking 
400 feet below its lower tunnel and drifting at the 1,000 and 1,100 
foot levels. On the 1,000-foot level the body proved to be of large 
size, and on the 1,100-foot level, though it had not at the time of the 
visit been thoroughly opened, the grade proved equal to that above. 
On the Sullivan side of the mine a new ore body was found. These 
developments will greatly extend the life of this mine. The Federal 
Company also added greatly to its known reserve, thus in the Morning 
mine the main vein was opened, running a No. 6 tunnel, and the con- 
tinuance of the main shoot for an additional 300 feet in depth was thus 
demonstrated. In the Tiger-Poorman the main shoot wags explored 
on the 2,000-foot level and was found somewhat contracted but carry- 
ing a notably higher content of lead. In the Hecla mine sinking from 
the 600 to the 900 foot level demonstrated the continuance of the ore 
shoot in depth for this additional 300 feet, with the same amount and 
grade of ore as exist above. Very important additions to ore reserves 
were made in various mines. General exploration was unusually 
active. Several promising mines began to ship, and a number of 
properties were incorporated. 

In southwestern Idaho, in Owyhee County, 25 miles southwest of 
Silver City, the South Mountain group of lead-silver prospects has 
been optioned for an eastern syndicate. This ground aftorded the 
bulk of the ores which attracted attention in 1873, and it is understood 
that it will now be thoroughly explored with a view to developing 
its lead-producing capacity. 

In Lemhi County, north of Mackey, the Gilmore mines of the Silver 
Dollar group worked a promising body of lead-carbonate ore, and, 
though 80 miles from the railroad, shipped a considerable quantity of 
high-grade concentrates. The ore occurs in a fracture zone in meta- 
morphosed limestone. Transportation was by a train drawn by a 
traction engine to Dubois on the Oregon Short Line, but the district 
is reported to be looking so well that the construction of a connecting 
railroad branch is being considered. 

In the Coeur d’ Alene district the ore is a very fine-grained massive 
galena, frequently sparsely distributed through siliceous and iron 
gangue, and accordingly necessitates fine crushing which leads to 

igh slime losses. A very large percentage requires milling, the feed 
‘samples yielding 7 to 10 per cent lead and 15 per cent iron, and 
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accordingly are concentrated about seven to ten times to secure a 45 
to 55 per cent product. The lead recovery is very imperfect, as it is 
in certain mills as low as 65 per cent, and an average of 85 per cent 
saving is regarded as excellent. 

The mills handling the output from the large mines are of large 
capacity, some of them treating 1,000 tonsaday. They are equipped 
for fine crushing and regular wet concentration, Frue vanners being 
universally used, and in a number of mills Callow screens and settling 
tanks have recently been installed to save the values in fines. At 
the Bunker Hill and Sullivan properties it was estimated that the 
mill losses ran 10 to 12 per cent, and accordingly tailings have been 
collected until they now amount to approximately a million tons. A 
new tailings mill was erected last year and equipped with four 6-foot 
Anaconda type Huntington mills, fifteen vanners, thirteen Wilfley 
tubles, two Callow screens, and fifteen Callow settling tanks, to treat 
2,000 tons mixed tailings a day. In the Federal mills special atten- 
tion was directed toward saving values in slimes by regrinding and 
trea ting again on Wilfley tables, vanners, and in settling tanks. At the 
Morning mill three sets of Callow screens with settling tanks were 
installed. The disposal of the tailings from these several great mills 
which has given no little concern, will be accomplished by specia 
means. It 1s stated that the large companies operating above Wal- 
lace have jointly purchased land on which a tailings conveyor and 
stacker will be located. It is planned to excavate the creek bed 
sufficiently to create a great sump and restore the natural flow of the 
stream. The smelting is done outside of the district entirely, the 
ores being shipped widely to Washington, Montana, Colorado, Mis- 
souri, New Jersey, and Pennsylvania. 


MISSOURI. 


In this State the lead output is furnished by the southeastern 
Missouri lead district and the southwestern Missouri zinc-lead dis- 
trict. The former, including Bonneterre, Flat River, Frederick- 
town, and Mine La Motte districts, is the second most important 
lead district in this country. In 1906 its output amounted to almost 
80 per cent of the lead production of the entire State. 

. The ore occurs disseminated irregularly in Ordovician magnesian 
limestone. It is composed of grains of galena free from blende, 
but associated with small amounts of copper, cobalt, and nickel. 
Contrary to prevailing beliefs, the galena 1s not free from silver in 
commercial values, but carries from 1.25 to 1.50 ounces of silver to 
a ton of concentrates, and yields on treatment 1 to 1.25 ounces. 
Last year refining of southeastern Missouri ores yielded 31,300 
fine ounces of silver. (See report on gold and silver.) The ores are 
very low grade, running from 3 to 7 per cent lead, and require con- 
centration. Mills equipped for treating large tonnage by ordinary 
wet methods are located at each property, and the product is smelted 
at pints in Missouri and Illinois owned by the mining companies. 

1906 the production showed an increase of about 5 per cent 
over that of the preceding year. The Central mine was unwatercd, 
and after thorough drill prospecting considerable new ground was 
added to the property. New shafts were sunk by the Central, St. 
Joseph, Desloge, and National companies, and a modern 1,000-ton 


21650—s R 1906—29 


448 MINERAL RESOURCES. 


mill was erected at the Central mine. The Doe Run Compan 
decided to erect a 1,200-ton mill and the capacity of the New Trad 
wood smelter of the St. Joseph Company was increased by the 
addition of ten roasting furnaces. 

In the southwestern district, which contributes most of the remain- 
ing 20 per cent of the State’s lead output, the lead production main- 
tained the regular ratio to that of zinc, namely, 14 per cent, and 
increased over that of the preceding year about 10 per cent. The 
ore occurs in Carboniferous limestone, intimately associated with 
blende, either disseminated or in fractures (see description under 
“ Production of zinc in 1906"). It is of low grade and is milled at the 
various plants located in the different districts in that section. It is 
smelted in the vicinity, and a considerable portion goes into white 
lead and zinc-lead white. Last year the known reserves of lead 
ore were considerably increased by the proving of considerable 
extensions of ‘‘sheet ground” in the vicinity of Webb City, Oronogo, 
T Carthage, while important bodies were developed in the Gran y 

istrict. 

The following table shows the quantity and value of lead ore 

os in this district by camps, as compiled by Mr. Jesse Zook, of 
oplin: 


Lead ore shipments from the Missouri-Kansas district,1905-6, in short tons. 


— SHA E € ———— 


1905. 1906. 
Locality. E à ; ——À— € 
Quantity. Value. | Quantity. Value. 

ooo m M MR A A aa ——— a | oe eee eS =- =- 3 A ma — — 
Webb-Carterville oo a ed e 16,699 $1,026, 355 : 17,262 | $1,344,049 
A A A E edd uae M LE LEE 6, 201 | 388, 040 | 6,814 531, 288 
Galena-Empire 4... odo orsa b Ero pe R T ee cs 2, 047 160, 760 | 4, 190 ; 324, 085 
TOME TAG OR AR 3,258 | 202,515} “ 3,93] 314; 388 
PTOS PET to rt pd Eu ur dci 2,754 | 217, 185 
aaa ee et Pg EIEEE EE Te ur COL DE LET 874 53, 505 985 76, 643 

a CA A A A 335 18, 950 | = 
Spring Citv-Spurgeon..............2.2. 02 cece ee eee eee 142 8,700 | 870 62, 822 
Baxter Spripab. ond tera nels | 566 34, 470 660 51, 299 
icu Me PE" -—— A a E 319 19,80 354 27, 403 
AUTOR cc Venton dents seeing ocu p ene din d oo d uen ed | 114 6,960 346 26, 087 
R aa e \ 103 6,275 339 26, 141 
TIA AN eae od tau Ast MIN ET > — 240 18, 532 
IU NS tee ee peice os Tab cane ) me 10:240 1 125 9. 707 
CATTRARO ta Pesce Rep ERE SR cua 11 620 62 4,774 
BSpritipDeld sce occ Goa tein aaa pp A : 44 3, 608 
ME E AI A NEON I | 53 2.060 43 3, 206 
DACs ico coL CUL LEE a A Le ox LES Cft LEA n : 62 3, SOO 43 3, 380 
Med Mis cT MC" 85 660 20 1,524 
POUR A cmi RU: 
Central Git cee Bid eos e 9 550 ! 12 910 
PVC A en wt oa eae Dee d uU etude ke Ss Se idis d Cte pec 4 250 
Miscellaneous ¢. 0.0... occ cece cece nor 14 | $00 4 317 
A aun wide ot US | 31,659 | 1,946,685 30,143 | 3,048,558 
a Kansas. 


b The ore credited to Baxter Springs, Kans., was derived from Quapaw Reservation, Ind. T. 
¢ Includes output from Morgan County, Mo., Munsfield, Mo., and Harrison and Zinc, Ark. 


COLORADO. 


The production of lead in Colorado last year was a few thousand 
tons less than in 1905, amounting to 50,497 tons, or 14.52 per cent of 
that produced in the United States from domestic ores. This slight 
falling off was probably due not to any single factor but to a combi- 
nation of several. Thus, a temporary car shortage reduced the out- 
put from several districts; working out old ore bodies may not have 
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been balanced by discovery of their equivalent resources; extraor- 
dinary activity in zinc mining doubtless drew somewhat from lead 
mining; similarly, the success attending investments by Colorado 
operators in Nevada prospects led to placing in Nevada enterprises 
considerable capital which would usually have been directed to the 
development of Colorado resources. Nevertheless, the fourth largest 
output in this country was made. 

e complex lead ores of this State carry in addition silver, gold, 
zinc, and some copper, of both milling and smelting grade. ey 
occur in large replacement bodies in limestone, as at Leadville, and 
in veins in fractures, as at Aspen, Georgetown, and Silverton. 

The developments of perhaps widest significance were the tunnel 
enterprises of Yak at Leadville and the Newhouse at Idaho Springs. 
The former has been most actively and successfully operated and is 

eatly stimulating mining in that district. The Newhouse tunnel, 

esigned to drain and to open at a depth the properties of the Clear 
Creek country, had attained a length of nearly 15,000 feet in April, 
leaving about 6,000 more before reaching its destination above Silver 
City in Gilpin County. This State is a great smelting center for 
western ores, and all the lead ores mined in Colorado, except a rela- 
tively small percentage which went to another State, were smelted at 
local plants. 


UTAH. 


Last year this State increased its lead production more than 25 
per cent, and passing Colorado assumed third place. This produc- 
tion was made by the Park City, Tintic, and Bingham districts, in 
which the largest shippers were the Daly-Judge, the Daly-West, and 
the Silver King. The Bullion Beck, the Dalton, the cack the Bing- 
ham, the New Haven companies, the Ophir Hill and New Stockton 
Company in the Ophir and Rush Valley districts, respectively, and the 
old Miller mine were also heavy shippers. The shipments fom Park 
City are derived from rich replacement bodies in upper Carboniferous 
limestone, and from veins occupying strong northeast-southwest 
fracture zones. "Those from the latter sources were much below the 
normal amount, owing to the fact that the stoppage of the Ontario 
drain tunnel and the consequent drowning of lower levels of con- 
necting mines prevented mining in depth on the en niens The 
drain tunnel was opened in November, however, after long and per- 
sistent effort, and with the continuation of the deep level in the 
Ontario the Daly-West is drained and opened at & depth of 2,100 feet. 
With the passage of the Ontario and Daly properties into the hands 
of the parties operating the Daly-West and adjoining properties, 
important developments and increased output may be expected. 
An important strike of high-grade lead-silver ore was made in the 
Little Bell mine, and the old Jupiter and Odin properties have 
been reopened and have made noteworthy shipments. "The principal 
lead shipments from Bingham are from northeast-southwest fissures, 
and those from Tintic are afforded by both bedded and fissure 
deposits. The revival of the Cottonwood and the American Fork 
camps is already showing results in considerable shipments. The 
famous Old Emma and Flagstaff mines at Alta in Little Cottonwood 
Canyon have been taken up, and promising developments have been 
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made in neighboring properties here and in the Big Cottonwood 
Canyon. Very important developments were made in the southern 
and western parts of the State. These facts tend to warrant the 
belief that in the immediate future, unless there is unexpected 
hindrance, Utah will continue its marked advance in lead production. 


WISCONSIN. 


In Wisconsin lead is now generally a by-product of zinc produc- 
tion, comprising only about 5 per cent of the metal output, and 
mining for Ed alone is now restricted to a few properties in the 
extreme southern part of the mining district. Lead occurs as galena, 
associated with blende to a limited extent, but generally alone in 
crevices near the surface and sparsely disseminated in grains with 
zinc. The rapid development of zinc mining, leading to a corre- 
sponding increase in the production of lead, and the success attend- 
ing operations of lead mining in the southern section are demanding 
increased smelter capacity. E in addition to the Dubuque 
plant, which was running during the year, a plant is to be built by 
the operators of the old Dodgeville smelter, and it is announced that 
the Northern Smelting Company will start a lead smelter at 


Waukesha. 
VIRGINIA AND KENTUCKY. 


In Virginia and Kentucky considerable prospecting for lead has 
been carried on. Operations in mining have progressed well. Sev- 
eral good bodies have been opened, and success attended experiments 


in concentration. 
NEW MEXICO. 


In New Mexico, as in Missouri, most of the present lead output is 
incidental to zinc mining, being derived from mixed lead-zinc ores. 
Last year, however, lead production received an impetus from the 
unusual activity in mining in this State. Important lead ores were 
developed in the Organ Mountains in Donna ee County, at Magda- 
lena, Cooks Peak, Gramite Gap, and elsewhere. 


ARIZONA. 


In Arizona mining of lead was successful in the old camps, and 
several new discoverics were reported. 


NEVADA. 


In Nevada, in the old camp of Eureka, the famous Eureka and 
Richmond properties taken up by the United States Smelting and 
Mining Company were reopened in September, 1905, and after un- 
watering ind retimbering were put in condition, both underground 
and on the surface, for active operation. Last year extensive im- 
provements were made and several thousand tons of low-grade ore 
were shipped. The lack of transportation prevented much larger 
shipments, but now, with adequate railway facilities, about 130 tons 
a day are shipped. The tonnage of E carrying lead, silver, 
and gold, now in sight should enable the old property to make 
good record this vear. In the Robinson mining district, in several 

roperties at Ely and camps tributary thereto, some promising 
ode of lead are being opened. 
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The Ad ae lead Mon from this State was by the Jupiter 
Lead Company, at Northport, Stevens County. In the extreme 
northeast corner of Washington, in Stevens County, an area of about 
50 square miles, known as the Metaline district, was actively devel- 
oped and shipments were made. The region lies on both sides of 
Pend Oreille River, 18 miles south of the Canadian line and about 60 
miles north of Newport on the Great Northern Railroad, from which 
it is reached by steamer down Pend Oreille River. The nearest city 
is Spokane, about 80 miles southwest. The camp had been previously 
opened, first thirty-seven years ago, and again twenty years ago. 
Last year the Spokane pot Mining Company, the Larsen pem Com- 
pany, the Metaline Mining and Smelting Company, the Mammoth 

ilver-Lead Mining and Smelting Company, and a number of private 
interests were operating. A shipment of crude ore, running 73.1 per 
cent lead, 1.1 ounces silver, and 2 per cent zinc, was made to Illinois, 
and considerable ore was mined ready for milling. The ore is said to 
occur either in fissures or disseminated through metamorphic lime- 
stone, and to carry good lead values, usually about one-tenth as 
much silver, and occasionally, as in the Mammoth mine, some zinc. 
A concentrating mill is to be erected, and ore contracts are being 
taken. The Federal Government has just completed the removal of 
the greatest obstacle to the development of the district, lack of trans- 
ortation, by rendering the river navigable through Box Canyon, a 
ew miles above the camp. With the installation of regular steam- 
boat service, permitting the introduction of milling machinery and 
supplies and the shipments of ore, the investigation and proving of 
the resources of the district will be greatly facilitated.2 


MAINE. 


In New England some of the more promising old mines were 
unwatered, reopened, and worked. At 'herryfield and Deer Isle 
in Maine, prospects opened in 1879 were again opened last year, and 
zinc-lead ore was mined and shipped. 


NEW HAMPSHIRE. 


In New Hampshire lead mines were operated at three points, Wood- 
stock, Gorham, and Madison. The Hunton Mining Company oper- 
ated their lead-zinc property at Woodstock throughout the year, and 
experimented on treatment with a 100-ton mill equipped with card 
tables. The ore consists of galena and blende, and occurs in a vein 
filling a fissure cutting gneiss. Several miles to the east a promising 
lead-silver property, with several hundred feet of workings, is being 
reopened and ea developed and improved. Ore from the 
main vein, which is regularly sorted and sacked for shipment, assays 
excellent lead and silver values, fair gold content, and, in certain 
portions, high copper values. For the present only crude ore will be 
shipped, but it 1s planned to erect a mill later for treating lower- 
made. ores. At the Silver Lake mine at Madison a complex ore car- 

ing lead-silver and zinc is being mined, but it offers serious diffi- 
culties to successful concentration and separation. 

a The receipt of detailed information on this district, including photographs and ore samples 


from Mr. Lewis P. Larsen, of Spokane, and of information from Mr and.Mrs. D. D. Birks, is gladly 
acknowledged. 
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MASSACHUSETTS. 


In Massachusetts the old Merrimac silver-lead mine, near New- 
buryport, was taken up early during the current year and is now 
being unwatered. A sacked shipment of concentrates yielded, 
according to certified assay, lead 62.40 per cent, silver 32.70 ounces, 
and gold 0.31 ounce. The property has a record of affording some 
high-grade ores, and it is proposed to conduct active mining and 
le operations during the present year. 


ALASKA. 


In Alaska some lead deposits were prospected in the Wrangell 
district, but distance from tidewater is a serious obstacle to develop- 
ment in this locality. On Prince Edward Island, along Cholmondeley 
Sound, on Grand Mountain, deposits of galena, with pyrite, chalco- 
pyrite, and blende, occur in a vertical northeast shear zone in lime- 
stone. They have been opened by tunnels and shaft, and the showing 
has led to the decision to construct a 5,000-foot aerial tram and a 


wharf 
PHILIPPINE ISLANDS. 


Promising deposits of galena were recently discovered in the island 
of Marinduque, and galena was located in central Cebu near Con- 


solacion. 
MEXICO. 


The lead industry in Mexico last year was marked by extraordinary 
activity in smelter construction, but a slight decrease in production. 
American investors were very active in Mexican mining matters, a 
number of important properties were taken up, and exploration has 
been most vigorous. The American Smelting and Refining Com- 

any increased its already large holdings, and the United States 
Smelting and Refining Company made important additions to its 


possessions. 
CANADA. 


Last year Canada produced 27,100 tons of lead against 28,290 in 
1905, a decrease in quantity of 4.68 per cent from that of the pre- 
ceding year and an increase in value (at 5.657 cents per oündy of 
14.54 per cent. 'Ores exported to the United States yielded 7,238 
tons of lead. About 95 per cent of this was produced in British 
Columbia, chiefly the East Kootenai district, in which the St. Eugene 
and North Star mines were the chief producers. Returns from all 
active Canadian lead smelters state that last year no ores from the 
United States were treated in Canada. The bounty on lead paid by 
the Dominion government and the excellent condition of Canadian 
production works should result in an increased production for the 
current year. . 

EUROPE. 


France, Austria-Hungary, and Italy, respectively, increased their 
productions in 1906 over those in 1905, while Spain (the largest lead 
producer in Europe) and Belgium maintained their productions 
equivalent to those of the previous year, but Germany (the second 
largest producer) and England failed to equal their records for the 
preceding year. 
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AUSTRALIA. 


Unusual activity and excellent financial success marked mining in 
Australia. Yet, as far as may be judged from the best figures, the 
production fell off. This was doubtless due in part to the extra 
attention directed to zinc mining and milling and in part to losses 


through fire and creeps. 
. AFRICA. 


In Africa, at Broken Hill, Rhodesia, rich lead deposits were devel- 
oped, which will be actively mined this year and smelted on the 
du Similarly, in German southwest Africa, at Otavi, the 

igh-grade replacement deposits of copper, lead, and zinc in lime- 
stone were worked, and after various experiments in milling and 
separation it was decided to erect smelting works during the current 


year. 
REDUCTION. 


In concentration and separation of lead ores considerable progress 
was made last year, namely, in saving values from slimes, in per- 
fecting separation by application of various methods to individual 
ores, and by adoption of many improved devices. "These several 
features are so closely associated vith the character and occurrence 
of the ores that they are described in detail in connection with those 
subjects in the respective States under '' Resources." 

In lead smelting unusual activity has been manifested both in 
improvement of practices and in increasing capacity. Of special 
significance is the adoption, after thorough experiment, by the 
American Smelting and Refining Company, of a modified form of the 
Huntington-Heberlein process of roasting. While two high-grade 
plants, that of the United States Metals Refining Company at Gras- 
selli, Ind., and that of the Canadian Smelting Company (Limited), at 
Trail, British Columbia, used the Betts process. The United States 
Metals Company conducted an experimental run in 1906, and early 
in 1907 stated that its plant was running at about 75 per cent of its 
estimated capacity of 75 tons of refined lead a day. The Pennsyl- 
vania Smelting Company, of Pittsburg, doubled its capacity for refin- 
ing lead bullion and increased its ore-smelting capacity 25 per cent. 
The Kellar and Indiana Consolidated Smelting Company at Kellar, 
Wash., completed its smelter in March, 1907, and expected to begin 
operations by the first of June. The Rigby Mining and Reduction 

mpany expected to start its new lead smelter at Mayer, Ariz., 
early in the current year. The St. Joseph Compuny in southeastern 
Missouri and the Granby Company in southwestern Missouri made 
important additions to their furnace equipment. The plant of the 
Copper-Lead Smelting Company at Seattle had not been erected at 
last accounts. The intended erection of a lead smelter at Tintic, 
Utah, of 500 tons capacity is announced. 

In Mexico the erican Smelters Securities Company began 
operating at Velardena, Durango, a plant designed for a capacity 
of 600 tons lead ore and 900 tons of copper ore, and its parent com- 
pany, the American Smelting and Refining Company, is building a 
a 500-ton lead plant in Chihuahua. The following custom plants 
were completed: At Oaxaca, one of 100 tons, another of 250 tons; 
at Guerrero, one of 40 tons; at Guaymas, Sonora, one of 500 tons 
capacity. 
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In Canada at the electrolytic refinery of the Consolidated Minin 
and Smelting Company of Canada (Limited), located at Trail, gol 
silver, copper, and lead are treated, and a very high grade of refine 
lead is made. In a series of analyses recently made of the pig lead 
products of smelters throughout the world, the sample produced by 
these works yielded: Lead 99.989, silver 0.0025, gold 0.0003, tin 
0.0007, arsenic 0.0020, zinc 0.0002, and iron 0.0039. The plant also 
produces antimony. 


TRADE. 
IMPORTS AND EXPORTS. 


In recent years the production of lead in the world and also in the 
United States has steadily increased. The consumption of lead in 
the world and also in this country has likewise increased. While a 
large part of the increase in the world’s production has been con- 
tributed by this country, a larger share of the increase in consump- 
tion has been by this country, and considerable quantities of lead 
are regularly imported, some of which remains for domestic con- 
d RE some for manufacture under drawback, and some for 
smelting and refining in bond. The statistics for these several items 
are given below according to the records of the Department of Com- 
merce and Labor. 


Lead imported and entered for consumption in the United States, 1900-1906, in pounds. 


Ore and dross. | Pigs and bars. | Sheets, pipe, and 


Not other- 


shot. 
Quantity. | Vulue. | Quantity.| Value. | Quantity. | Value. | fied; 

AA AE E AREAS. npe = Ae RR 

1900,......... 10,200,742 | $023.802 | 3,673,616 | $76,141 27,945 $1,393 S877 $702. 213 
TOOT 5 2nd 10, 324, 110 212.306 3, 604, 157 SS, 056 56, 735 2.113 1,234 304. 459 
1002 nins 14, 400, 339 316,005 ` 12, 443,615 319,033 224, 209 7,705 5, 258 648. 063 
19038 0. 41,155, 130 716, 128 8,972,035 255.135 17,008 810 1,589 973.062 
1904. ......... 19,015, 540 328,279  17,334.033 480 R23 69.581 | 2,441 5,277 S16, S20 
1905.......... 49, 526, 000 784,548 10,379,753 329,209 Ti GOR 3, 813 1.139 1.118. 709 
1900, adas a44, 500,258 | a 755. 545 | 24,882,983 | 960,998 346, 177 17,250 4,503 ee 

a Exclusive of 587,731 pounds of base bullion, valued at $15,635. 
Sources and quantities of imports of lead, 1902-1906, in pounds. 
Country. 1902. 1903. | 1904. 1905. 1906. 

United Kingdom..................... 792, 607 1, 552, 772 404, 556 1, 589,850 9,852,760 
CIOFIBIIU A A eeurere 952, 878 1, 400, 926 181,222 250,241 2, 006, 369 
Other European countries............ 1, 342, 193 451, 331 165, 661 117, 699 3,420, 313 
Total refined pig lead........... 3, 087, 678 3, 414, 029 1, 391, 439 1,957, 799 15,779, 442 
British North America............... 19, 454,937 | 19,200,806 | 17,903,708 | 16,362,916 | 18,514,244 
ROM A oe err du MD E 187, 484,666 | 186, 136,779 | 205, 805.911 | 175, 167,694 | 138,512, 526 
Sd AA fees ow ese AAA 579, 918 3, 154, 315, 265 
Total ore and base bullion...... 206, 949, 603 | 205, 337, 585 | 224,289,027 | 194,685,093 | 152, 342,035 
Other countries....................... 5,195, 174 4,061,572 22.246 112, 516 147, 462 


——————À— | J | PO 


Total imports.........2..2000-- 215, 232, 455 | 212,813, 486 | 225,703, 312 | 196, 755, 408 | 168, 268, 939 
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Lead, and manufactures of lead, of domestic production, exported, 1900-1906, in pounds. 


Manufactures of lead. Pigs, bars, and old. 

Year — ^ || Total 

Quantity. Value. Quantity. Value. value. 
a ERU RO [5995,09 | lío || 1,993,773 | — 888,664 | $459,571 
T ———— cada tii did { 2490, 460 | 178.752 | ze l| 204,80 | 62,534 
ji la iOS LI Me e pA } Bias or | 6,542,700 | — 286,548 | 696,010 
A ES. [oe dares I5 6,210 | 491, 362 
I ose aa MTM En Medo Eis 70, 408 3,478 | 616,126 
D ea oe eer ae icu e 125,332 5,623 | 667,861 
X NNMERO bi o | 147,551 9,065 | 775,776 

| 
a Type. b Value of type. c Value of all other manufactures. 


CONSUMPTION OF LEAD IN THE UNITED STATES. 


The annual consumption of lead in the United States from 1902 to 
1906, inclusive, as estimated in former years from the best available 
sources, was as follows: 


Estimated annual consumption of lead in the United States, 1902-1906. 


1002555 a tocecobo is short tons.. 332,484 | 1905................. short tons.. 347,015 
1003. 2 eo E Es 06203: 300,067 1 1900... 4 a ee do.... 376,300 
TO cita ea do.... 319, 543 


The domestic consumption in 1906, based on end products only, is 
stated in detail below. Stocks, both domestic and foreign, and pro- 
duction are in terms of refined lead; imports and exports are in 
finished state, and antimonial Jead is in marketable form, while lead 
in ores and bullion is excluded. The figures for refined and anti- 
monial lead and for domestic stocks are based upon direct returns 
from all known operating refineries and from all known smelters pro- 
ducing pig lead from the soft lead ores of the Mississippi Valley. All 
other figures are from statistics compiled by the Bureau of Statistics 
of the Department of Commerce and Labor. 


Consumption of lead in the United States in 1906, in short tons. 


Supply: 

Stock, domestic, beginning of year............-----------+---- 3, 975 

Stock, foreign, beginning of vear.........-.-.---------------- 56 

Total production, refined lead................... ll eee ee eee 404, 669 

Total production, antimonial lead............................. 10, 546 

Imports; foreign Telediario 11, 763 

Total a vmlable. in IRE RESTO DO Y ed xU M EE E 431, 009 

Withdrawn: 

Stock, domestic, close of year.................... ccce eee. 4,571 


Stock, foreign, in bond, close of yeaT.....o.oooooccoccoorroonoo.. 
Refined, in bond, from foreign base bullion and ores and ex- 


o DRM" Sue Cae T fared ote nas 48, 558 

Lead in manufactures exported under drawback................ 1, 516 
Total withdraw isc it iaa 54, 709 
Apparent consumption of lead in the United States in 1906................. 376, 300 


Increase in consumption in 1906 over 1905, 29,285 tons, or 8.44 per cent, 
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WORLD'S CONSUMPTION IN 1906. 


The world’s consumption of lead can not be figured precisely 
owing to differences in significance of totals afforded b the several 
countries and to delays in obtaining figures from some of them. The 
approximate world’s consumption of lead in 1906 (as compiled from 

es on E leer by the respective countries by the Metall- 
gesellschaft and the Metallurgische Gesellschaft, A.-G., except for 
this country, for which the figures of this office are used) is 921,679 
metric tons. In this total world's consumption the United States 
led with 341,379 metric tons, or 37.03 per cent, and Great Britain 
and Germany were next with 176,200 and 151,800 metric tons, 
respectively. 

MARKET AND PRICES. 

During 1906 consumption increased more than production, thus 
causing a strong market. This increase is in large measure to be 
attributed to the general expansion in manufactures, in which lead 
enjoyed a good share. 

he average price of lead for the year at New York was 5.7 cents 
aa pound, which is the highest for about a quarter of a century. 
he price in the New York market stood at 5.60 until the middle of 
February, when it declined to 5.35, and continued low until the latter 
art of April. Then it rose to 5.50, and continued to increase until 
it reached 5.75 early in May, at which level it remained, until in 
December it rose still higher, and at the close of the year stood at the 
maximum price of 6 cents per pound. In the following table are 
shown the SR and the lowest prices of lead at New York in each 
month during the last six years. All figures for prices are for cents per 
ound. "Those for 1906 are based upon daily quotations ublished 
in the Engineering and Mining Journal, and those for preceding years 
on quotations published in the Iron Age. 


Highest and lowest prices of lead at New York City, monthly, 1901-1906, in cents per 


pound. 
January. | February. March. April. 

Year. AA AA A PM ARA EP EAN 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 

e iene shuts dua 4. 374 4. 374 4.37) 4.37) 4.374 4. 374 4.374 4. 374 
Y aga ura mus 4,10 4 4.1 4.05 4.10 4.05 4.10 4.05 
1903. A ar E 4.10 4.05 4.10 4.05 4.65 4.10 4. 65 4.35 
Mp aac ce ane roba 4.50 4.25 4.50 4. 40 4. 60 4.50 4. 60 4. 50 
1005255 adas tanda 4. 60 4.45 4.50 4.45 4.50 4.45 4.55 4.50 
1906. air reu e vus 5. 60 5. 60 5. 60 5. 35 5. 35 5. 35 5. 50 6. 35 

May June. July. August. 

Year. = Sle Brees Fa AAA, EE eet LLL rr 
Highest.| Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. ' Lowest. 

AA 4.37) 4.37) 4. 374 4.37) 4. 37) 4.374 4.37) 4. 37) 
¡A 4.10 | 4.05 4.10 4. 05 4. 10 4. 05 4.10 4. 05 
1003. a cesses iedE Es 4. 35 4. 30 4. 35 4.10 4.10 4. 05 4.10 4. 05 
1904. oe coeds say 4. 90 4.25 4. 35 4. 20 4. 30 4.10 4. 20 4. 10 
LIS cM US 4. 55 4. 50 4. 55 4. 50 4. 60 4. 50 4. 85 4. 60 
1Q0G sc — eins 5.75 5. 50 5.75 5.75 5. 75 5.75 5.75 5.75 
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Highest and lowest prices of lead at New York On monthly, 1901-1906, in cents per 


pound—Continue 
September. | October. | November. | December. 
Year. A en X ee a A c a a 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest.| Lowest. 

e AAN Lm 4.37) 43)! TA 4. 37 4. zal 4.37) 4 
1907. ee caesrce xe teed 4.10 4. 05 4.10 4. 05 4. 10 4. 05 4.10 4. 05 
JU. ei oessesa re es 4. 40 4. 10 4. 40 4. 35 4. 40 4.10 4.25 4.10 
1904. LL coa oer nes 4.25 4. 20 4. 30 4. 20 4.50 4.20 4. 65 4. 60 
TO ais 4.90 4.85 5. 30 4.85 5. 40 5.15 5. 90 5. 25 
jr oso nce eee ae vauwns 9. 75 6.75 5.75 5.75 5.75 5. 76 6. 00 6.75 


SUMMARY OF STATISTICS. 


The following tabular statement gives the general items regarding 
domestic and world production and consumption. The figures for 
domestic items are those compiled by this office, and the figures for 
the world items are based upon statistics compiled by the Metall- 
gesellschaft and the Metallurgische Gesellschaft, A.-G. 

Although in figuring the separate totals for domestic production 
and consumption of refined lead, the item for production of anti- 
monial lead is not included in refined lead but is included in supply 
for consumption, as it is an end product, yet for purposes of compari- 
son in figuring excess of production of refined lead over consumption, 
this item—production of antimonial lead—is treated similarly on 
both sides. 

Figures for world production and consumption of lead are necessa- 
rily approximate. This is true since totals for different countries 
are compiled on different bases not covering the same and only the 
same items, and also because those for certain countries are doubtless 
in part estimates, owing to delay in securing figures for actual pro- 
duction. This fact will affect the corrections of the comparative 
statistics showing the percentages, which the production and con- 
sumption of the United States are of the production and consump- 
tion of the world. As to changing the rank of this country, however, 
the margin in both production and consumption between this country 
and that next in rank is so great that ordinary changes in estimates 
would not ane the rank of the United States. This tabular 
statement may thus be of value in presenting general comparative 


statistics. 
Summary of general statistics, in short tons. 

Production of refined lead in United States.............................. 404, 669 
Percentage of increase in production of refined lead in 1906 over that for 

TODS PLI 1.2 
Consumption of lead in United States............ 00.00. eee eee 376, 300 
Percentage of increase in consumption of lead in 1906 over that for 1905.... 8.4 
Excess production of refined lead over consumption of same.............. 38, 915 
Production of lead in United States from domestic gources................. 350, 000 
Percentage of increase in production of lead from domestic sources in 1906 

over that for Dd: untada o ias 9.3 
World production (APpprOXiMate)......oooooccocconoccorrrrnnararonrna roms. 1, 144, 996 
World consumption (approximate)............... 2... cece eee cece eens 1, 032, 280 
Excess world production over world consumption (approximate).......... 112, 716 
United States percentage of world producti0N.......ooooooooommomoro... 35.3 
United States percentage world consumpti0N........ooooooooooonroro.o.- 37.0 
World rank of United States in production of lead........................ First. 


World rank of United States in consumption of lead...................... First. 
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ZINC. 


By J. M. BouTwELL. 


INTRODUCTION. 


This report is designed to present a concise statement of the condi- 
tion and progress of the zinc industry in the United States in 1906. 
It treats of statistics of production and consumption, development of 
ore resources, progress in reduction, and conditions of trade. 

The statistics for production in this country are based upon actual 
confidential returns made direct to the Survey by every known pro- 
ducing zinc-smelting company in the country. Those for domestic 
consumption are taken in part from these smelter returns and in part 
from records of the Department of Commerce and Labor, while the 
tables for foreign production and consumption are compiled from the 
statistical statements of foreign metal dealers as credited. The data 
regarding resources, reduction, and trade were gathered through per- 
sonal observation on the ground, by conference and correspondence, 
and from publications. e statistics for domestic production, being 
compiled from individual company statements, are dependent for 
their correctness upon the correctness of these individual reports. 

The work of coles statistics and information regarding mineral 
resources is now done under the supervision of geologists of the Sur- 
vey. To Mr. Charles Kirchhoff, who by his conduet of the statistical 
work on zinc since the organization of this division laid a valuable 
foundation for future work, the writer gives hearty thanks for kindly 
interest and advice. Special endeavor hag been made to obtain com- 
plete and accurate statistics for this report, no pains being spared to 
secure correctness. The writer desires to acknowledge the universally 
cordial and ee pps spirit of cooperation with which producers 
have responded to his inquiries. 


STATE OF INDUSTRY. 


The zinc industry throughout the world in all its branches, from 
mining to manufactures, experienced an unusually successful year in 
1906. An unprecedented demand for spelter and pigment drove the 
price steadily upward, and thus encouraged active development of 
resources and expansion of reduction capacity. Zinc resources 
hitherto valueless, including abandoned veins, old dumps, accumula- 
tions of tailings, as well as newly discovered deposits, have been 
actively exploited. Following the successful outcome of experiments 
in various methods of ore dressing and valuable improvements on old 

459 


460 MINERAL RESOURCES. 


methods, a number of new mills have been built, considerable addi- 
tions to old ones have been made, and milling practice in general has 
been refined. Several new smelters are now in process of erection, and 
. the capacity of old plants has been notably increased, so that at the 
close of 1906 the capacity for milling and smelting was much larger 
than in 1905, and will be added to considerably during 1907. 

Further improvements in concentration, separation, and smelting 
are most desirable in order to attain higher recovery and lower costs. 
The industry has experienced comparatively little inconvenience 
from labor troubles, but car shortages in the Rocky Mountains some- 
what reduced the output, while fuel shortage in the extreme North- 
west seriously hampered operations for a considerable period of 
time. 

The result of these various activities has been greatly to increase 
production. The United States added much to its production as 
well as to its consumption, leading the countries of the world in con- 
sumption, and falling short by only a few thousand tons of leading 
Germany in production. 


PRODUCTION. 


The production of spelter (crude metallic zinc) in the United States 
in 1906 was 224,770 short tons. This production, which includes 
25,076 tons of spelter obtained from the smelting of foreign ores, shows 
an increase of 20,921 tons, or 10.3 per cent over the preceding year, 
and is the largest production in the history of the industry. The 
exact annual progress is indicated in the following table: 


Annual production of spelter in the United States, 1873-1906, tn short tons. 


A TT EC Go: AA E ee 78, 832 
[Lr MEO MOOR MERE DOS 15. 531.1 1804. toe een dd Pucci bici tud 75, 328 
1-1 MERCI eden 23, 939 | 1895............. sse nsns 89, 686 
1882.0. cece ee cece A a | 1896. ....00..-ccceccceecececeeee 81. 499 
A AM BUD || Tr AIN 99, 980 
VERA srs terse dee oe eee add 25-54 P] A O 115, 399 
AS geet ae 40. 688 | 1899.........0..cce sc eee ceceeeeee 129, 051 
TSG extend vee sed 42,641 | 1900................ cee ceeeeeeeee 123, 886 
TSR EE ORE ETB O O Loreto ttes erede italics 140, 822 
1888.0... cece cee cece ec ceeeeees 55.903 | 1902.............. essere 156, 927 
1 ieee ieee eines Wit NHIEU: 58.860 | 1903.....22..2cceeeeeeeeceeeeceee 159, 219 
DSO Late te ne eta a: 63.083 | IOA O IN 186, 702 
17) A aes 80,873 | 1905........ssessse sees n 203, 849 
VOD od cle Candi eE ene eom ousting 87,260 | 1906...........ssslless enn 224, 770 


PRODUCTION BY STATES. 


The total production of the country may be apportioned either to 
the localities in which the ores were smelted or to those whence they 
were derived. The former apportionment, which was the one 
followed in these reports in past years, 1s of special interest to the 
shipper, manufacturer, and consumer. On the other hand, the 
source of zinc ores is of leading interest to ore producers and buyers, 
and is of first importance as regards resources. Each mode of state- 
ment thus possesses its own special value, and accordingly in this 
report the production is apportioned to show both smelting centers 
and sources of ores. The two production totals have been compiled 
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from actual returns furnished by every company in the United 
States known to have produced spelter in 1906. Only primary zinc 
(spelter derived directly from zinc ores) is included, about 2,500 tons 
made from secondary sources, such as dross spelter, being excluded. 
The following table is designed to show the sources of all ores and 
concentrates smelted for zinc in the United States in 1906, the quan- 
tities of each from each source, and the quantity of spelter actually 
produced from the materials derived from these respective sources. 


Production of spelter in the United States in 1906, apportioned according to source of 
ore, in short tons. 


Percentage 
Rank Smelti C SEN 

i melting oncen- |spelter de- 

B é Source. Spelter. ore. trates. rived from 

iti United 

States ores 

IT ATIZONG pne i wows dr VR RE E eR 64 194. MA 0. 032 
TI ATEANSAS p c NE 1,801 e a rE ee . 90 
Dl Colorido: it des 32, 456 65,379 43,754 16. 25 
A14] AGA rr o 573 AAA . 29 
NA A Rea ewed eee se haces 282 rg A AAA .14 
O fe cusa oda oe gb A SFGate 2UI [aces tice econ 670 . 10 
5. 02R ASRS oii eed vae E Ea ate s s okt QUUD E nes 14, 424 1. 96 
13 KOHLUCKV. us losing ese UE onmi ee ee nM REN E: : 950 .17 
lj oMISSOUTLI «eoo Lud e oe IER e ors xd 130, 348 111, 63¢ 151, 140 65. 27 
9 | MOrntiüfil ceder eis as me 1, 415 602 3,726 .71 
A fe atu RUE PR EXE QUO BA 1,768 5,948 |............ .88 
SA —————— 11:200:[ AA 28, 348 5. 61 
12 | New MEXICO dd 595 1,986 |............ . 28 
16 | TONES. ceo Ved A ERR sew ee es 124 133 250 . 06 

18 cj mM -————— PE 8 24 Too doctus .004 
o I ERE E mia 2, 449 5,933 3,122 ]. 23 
10 Viini uS uod Ea eee eyes ee tee es NM EN Cs 1.143 oim 2,547 .57 

I9 | I: nsi ON aida ew dee OLD eek 7 pA M penc .004 
4 | MISCODSIDS id da 11,057 8,622 15, 509 5. 54 

Total from United States ores......... 199, 694 207,158 264, 440 100. 000 

Foreign: 

British Columbia........................ 201 348 102 a. RO 

MéxlCO pde tse Sek oni ashe eA as 24,875 84,069 2,583 a 99. 20 

Total from foreign ores................ 25.076 84, 417 2, 685 a 100 00 

Grand total....... lesse sees 224,770 | 291,575 | — 207,125 | NM 


a Derived from foreign ores. 


The following table is designed to show the localities in which 
spelter was made. 


Production of spelter in the United States, 1902-1906, apportioned according to locality 
in which smelted, in short tons. 


| 1902. | 1903 1904. 1905 1906 
Colorido atacado das liada es ee UT 4,871 6.599 6, 260 
Eastern and Southern States............. 12.180 12.301 a 14,593 a 24, 513 29, 930 
TOUS o Lv akan O s tetas b 47.096 b47,650 | |. 47,740 46, 606 47.939 
Kuba A Sen doe Eun dcus 85,564 | 88. 38S 107,048 114,287 129, 564 
Missouri...............sseses enne 11.087 9,994 12.150 11,844 11,077 
Toti cion aa edor ds c156,927 | d159,219 | ¢ 186,702 203, 849 1224,770 


alncluding West Virginia. 

b Including Indiana. 

c Including 2,675 short tons dross spelter. 

d Including 3,302 short tons dross spelter. 

€ Including 3,300 short tons dross speiter. 

/ Primary spelter derived direct from orcs and exclusive of 1,500 tons of dross spelter. 
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COMPARISON OF SMELTER AND MINE RETURNS. 


The figures for production of spelter by the respective States given 
above are based on actual returns from individual zinc smelters. 
Those given in the following sections in connection with the detailed 
descriptions of mining developments in the several States (pp. 11-24) 
are based on actual reports by mines. Theoretically these State totals 
as compiled from smelter reports and from mine reports, respectively, 
should agree. For various reasons, doubtless well known to the mine 
and smelter operators themselves, these totals frequently differ con- 
siderably. For purposes of comparison and discussion the totals 
secured by the two methods are shown in the table on page 9. 

The smelter totals are made up of the total production reported by 
all companies for each State respectively, and thus represent actual 
recovery. For compiling the mine tables each producing property is 
requested to report actual tonnage of zinc ores sold and contents of 
zinc in crude ore and concentrates shipped reckoned by assay value. 
From that zinc content 25 per cent is deducted for losses, and the bal- 
ances thus obtained from all producing propertics in each State are 
combined to afford the total for the respective States. 

It is clear by either method the correctness of the totals is depend- 
ent upon complete and correct returns from every producing mine and 
smelter, respectively. It is further essential to the correctness of the 
mine totals that the theoretical recovery be correctly estimated. 

As to the degree of accuracy of the totals, every possible precaution 
is taken to have the original reports, both from smelters and from 
mines, correct; yet unintentional errors have in some cases been 
detected and eliminated. It is obvious, however, that the individual 
reports, though open to certain checks and provisions, must eventually 
be accepted, as from the very nature of the case it is impracticable to 

o behind company reports. At this point the general ¿hands of error 
in the smelter reports ends. In the mine reports, however, the esti- 
mation of smelter from tonnage of ore by application of a constant 
for losses in treatment affords an additional source for discrepancy. 
Thus of the two it would appear that theoretically, complete and 
accurate smelter returns should afford the most correct totals of pro- 
duction. In actual practice the smelter totals are less liable to error 
and the mine totals are somewhat more comprehensive in that they 
include all ores before diversion into various channels and regardless 
of final form. Thus there is excluded from the smelter totals, which, 
it will be recalled, represent solely actual smelter production, (1) 
about 24,800 short tons of zinc ores which were mined in this country 
and not smelted as they were exported, (2) the zinc ores which went 
into making 154,675,188 pounds of zinc oxide and 13,558,000 pounds 
of zinc-lead pigment. 

As to the actual discrepancies shown in the accompanying compara- 
tive table, it is to be noted, first, that no mine totals for the Mississippi 
Valley and Eastern States were made up, as that branch of this work 
was not then established; and, second, that in most cases the dis- 
crepancies, large as they may appear in certain instances, may be rea- 
sonably ascribed to the above-mentioned items. 
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Comparison of State totale, based on smelter and mine reports, in short tons. 


Totals 


Totals es- Differences. 
State based on timated | ———— ——.—. 
i smelter re- from mine | Smelter | Mine 
ports. | reports. | excess. | excess. 
M i 

ATITODB sieht ty ie cda eed ste d pea ed pd lb ote 64 a 64 | o IN 
DE O A ect Ree LU M Ne se 1,801 a 1,801 2 cT 
A eects esol gerne ee cleo ee eV woe MIS wa ARA 103: eee a 103 
ColorddOL 2202 cl oce nonna oc odas PCM 32, 456 | AR ll. 11,027 
Idaho- O ON ed 573 | 1053 .....,,... 400 
Jin AENEID Sree le 282 | a252 AMAN con 
TOR. uero ee A pL EAS EN E Rete dr Uh s 201 LIU a 
Kal duc. sce temone ed e un d ends eden bees fi dS 3, 902 Gd 0X. ni eui a M ue 
Kentucky Wer KE CT A: 335 CREME E 
MISROUFI he cris ten Se se tats Sie conci oti UE erg te e 130, 348 | a 130.348 ARA 
MONTANE soci ideri oe o ea 1, 415 | 3,290 .......... 1, 875 
No od E A tee 1,768 | 1, 443 335 .......... 
NEW 4 A a e e a TE e 11, 206 @ 11,206 .......... DT 
New MEXICO S n s or rod eee le te e eri ue eid 555 8,646 [ool 8,091 
SOUTH: Dakota. "Ic Mi |t AA | 12 
Tennesgpe. us b A E IC cane 124 a A 
A TE 8 | ag eeu 
ULT ge A eee eee ele DRM hae 2,449 now NON 789 
A A A ieee ey 1, 143 | a 1,143 ee ene 
Washington ss ot ese eee eeu ee 7 UMP 
WISCONSIN foc echas cuo erue ta be aerate wenn eek 11,057! 211,057 *.......... ... 

Tolles ore seta O een 199,094 221,728 ...............-...- 

| 


i 


a No statistics of mine production for these States were collected. Smelter figures used as basis of 
comparison. 


In considering these differences, as shown above, it is to be noted 
that no mine totals for the Mississippi Valley and Eastern States are 
given, as in the absence of mine statistical work in those areas last year 
mine reports were not made up. The totals for Arkansas, Illinois, 
Iowa, Kansas, Kentucky, Missouri, Tennessee, Texas, Virginia, and 
Wisconsin are thus eliminated from discussion. 

In the remaining States the differences generally arise from diversion 
of zinc reported in ores to other use than for spelter, principally to 
exports and manufacture of zinc oxide, or to difference in time which 
must elapse between the date of shipping ore and the date when it is 
made up into spelter and reported assuch. Thus the 64 tons of spelter 
from Arizona reported by smelters were found to have been derived 
from ores mined and shipped in 1905 and therefore properly included 
in mine eror for that year, but to have been made into spelter in 
1906 and therefore properly reported by smelters as spelter production 
in that year. Similarly, the case of the Idaho difference is chiefly due 
to the fact that ores shipped by a certain mining company in 1906, and 
reported by it for that year, were not smelted in 1906 and were thus 
properly omitted from smelter report; in fact, at date of writing they 
were in the smelter’s ore bins. Of the estimate of 115 tons of zinc 
from the California zinc ores, the greater part is believed to have gone 
into the manufacture of chemicals, and much, if not all, of the re- 
mainder failed to reach smelters, and accordingly none is credited as 
spelter. For Washington the small production which smelters 
reported, and the excess shown by their reports over that from mine 
reports is doubtless due to failure of zinc-producing mines to report 
output. 

ese minor items are readily explained and inconsequential, how- 
ever, as compared with the differences in New Mexico and Colorado, 
by which mine reports show excess of 8,091 and 11,027 tons, respec- 
tively. In this connection it is to be clearly observed that the mine 
21650—m rR 1906——30 
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totals are estimated from all zinc ores sold, while the smelter totals show 
only that zinc which went into spelter. As regards the differences 
between the totals for New Mexico, a series of inquiries seems to show 
that through a miscredit in bookkeeping by smelters the smelter total 
for that State is several thousand tons less than it should be, but not 
enough to eliminate the discrepancy. The remaining excesses on the 
mine side for this State and for Colorado are explained to a large extent 
by the fact that a large tonnage of zinc ore from each of these States 
was used in the manufacture of zinc oxide and zinc-lead pigment, and 
further that considerable quantities of Colorado zinc ores were utilized 
in the Mississippi Valley in the manufacture of sulphuric acid. After 
making the proper allowance for these facts there still remains an 
excess on the mine side, much of which may be safely assigned to 
exports; for although a large portion of the 24,800 tons of crude ores 
exported were derived from New Jersey, a portion was from New 
Mexico and other Western States. 


ZINC PIGMENTS. 


The production of zinc oxide, or zinc white, in this country in 1906 
was 154,675,188 pounds, or 74,680 short tons, and in 1905, 137,206,000 
ounds, or 68,603 short tons, an increase of 6,077 tons, or 8.9 per cent. 
he production of zinc-lead pigment in 1906 was 16,258,000 pounds, 
or 8,129 short tons, and in 1905, 13,558,000 pounds, or 6,779 short tons, 
an increase of 1,350 tons, or 19.9 per cent. The price at works aver- 
aged 4 cents, approximately the same as for 1905, though the price 
ll toward the close of the year. The figures show the strength 
and striking progress of this industry. 

Most of the zinc oxide produced in this country is made from ores, 
only a relatively small portion being made from spelter. The main 
sources of zinc used for this purpose are New J Bu New Mexico, Colo- 
rado, Wisconsin, Missouri, and Kansas. The manufacture of zinc 
. oxide and of zinc-lead is restricted to such a small number of companies 
that little more than the totals for the entire country can be published 
without disclosing their private business. 

In 1906 the Ozark Smelting and Mining Company completed the 
erection of, and successfully operated, works at Coffeyville, Kans. 
This plant is the outcome of through experimentation, and is designed 
for the manufacture of zinc-lead pigment directly from mixed ore 
without preliminary separation. 

At the oxide department of the Mineral Point Zinc Works of the 
New Jersey Zinc Company, at Mineral Point, Wis.,* 36 Wetherill 
furnaces are employed. 'The capacity of the Palmerton Works, 
Palmerton, Pa., of the same company, was increased from 700 to 800 
barrels of 300 pounds each per day.’ The capacity of the plant of 
the United States Smelting Company, at Canyon, Colo., for the 
manufacture of pigment, was also largely increased, and it is an- 
nounced that the Tri-Bullion Smelting and Development Company, 
which produced carbonate zinc ores from its mines at Kelly, N. Mex., 
will erect a large oxide plant at Canyon, Colo. 


a Eng. and Min. Jour.. September 1, 1006, 
b Paint, Oil, and Drug Review, March 28, 1906, p. 25. 
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RESOURCES. 


GENERAL. 


The known available resources of zinc were greatly increased dur- 
ing 1906. This remarkable extension was due to a combination cf 
factors. The strong demand by ore buyers, and favorable prices, 
encouraged active and wide exploration for ores, and stimulated 
work on improving methods of treatment particularly concentration. 
These improvements in milling, together with prevailing higher 
prices, made it possible to handle successfully ores which otherwise 
would have been too low grade. These activities are general through- 
out this country and abroad, particularly in Australia and Mexico. 


EASTERN AND SOUTHERN STATES. 
NEW JERSEY. 


The Franklin deposits yielded to the New Jersey Zinc Company 
their regular enormous output of mixed zinc ore. The ore body is 
an immense folded lens in crystalline limestone, adjacent to intrusive 
granite included in a pre-Cambrian metamorphic series. The ore is 
made up of franklinite, zincite, and willemite in a gangue of calcite 
and garnet. It is treated by Wetherill magnetic separators, and 
divided into (1) a willemite product, used for making spelter; (2) a 
franklinite product, used for making zinc oxide, with a cinder that 
goes into the spiegeleisen, and (3) a half and half that is made into 
zinc oxide. Considerable exports of willemite were made to Europe 
via New York in 1906. The management of the mine was changed 
during the year. Additional mineral-bearing ground to the south 
of this property was taken up by the company and developed. 

The results of a detailed study of these deposits and related geol- 
ogy will shortly be published by the Survey. 


MAINE. 


Under the unusually favorable commercial conditions that pre- 
vailed a number of old mines in Maine were reopened and actively 
operated. A deposit near Cherryfield, discovered in 1878, had been 
opened to a depth of over 100 fect. In 1906 the property was re- 
opened and actively worked, and it is now reliably reported that a 
mill has been erected and that shipments aggregating 40 tons, valued 
at $1,000, were made last winter. The ore consists of zinc blende 
and a little argentiferous galena. 

At Deer Isle a zinc and lead body was opened about thirty years 
ago, but abandoned, owing to the refractory character of the ore and 
financial mismanagement. In August, 1906, the workings were 
pumped out, to ascertain the character and amount of the ore present 
and whether they could be treated under certain new processes. 
During the year 75 tons of ore, running 25 per cent zinc and 9 per cent 
lead, with traces of gold and silver, were mined, and during the first 
half of 1907, 200 tons were taken out. 

In West Pembroke, southeast of Ayers Junction, deposits of low- 
grade zinc ore were prospected at about a dozen points. They have 
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been considered typical of the disseminated sulphides of that region 
and, accordingly, may be briefly described. The ore is composed of 
sphalerite, galena, pyrite, and chalcopyrite in a gangue of quartz and 
calcite. It occurs disseminated through irregular bands of greenstone 
breccia, chiefly in the matrix, but accasionallyan amygdules in amyg- 
daloidal fragments. 

A few tons of zinc ore were exported from Maine during the year. 


NEW HAMPSHIRE. 


An event of international interest in the zinc industry was the test of 
the Lungwitz process by the Warren Zinc Separating Company at its 
property near Warren, N. H. On this property it 1s reliably stated 
that a large body of ore has been opened, which runs zinc 35 per cent, 
lead 10 per cent, and silver 10 to 12 ounces. Difficulty has been experi- 
enced, however, in effecting satisfactory separation. After various 
experiments, a product was secured by a Wetherill apaa that car- 
ried about 50 per cent zinc, but owing to other factors this was not com- 
mercially successful. A special furnace was designed for preliminary 
roasting, which made it possible to raise the Wetherill product to 55 
and 56 per cent zinc. e mill was soon after destroyed by fire. A 
blast furnace was built in the fall of 1905 at a cost of $40,000, that 
stood a pressure of 120 pounds to the square inch and a hearth tem- 
perature of 1,500 degrees Centigrade. It was designed to separate 
the distillation and boiling points of zinc, restraining the latter by 
roasting under pressure.^ In the spring of 1906 a trial run was made, 
which resulted unsatisfactorily. It is believed by those directly inter- 
ested, however, that under certain more favorable conditions the fur- 
nace may be successfully operated. At last reports another trial was 
contemplated. Pending the settlement of the problem of treatinent, 
underground development of the property was carried on and a new 
shaft was sunk. 

Last year the Silver Lake mine, near Madison, in Carroll County, ` 
and the concentration mill on the property, were operated on a small 
scale. The ore is stated to be an intimate mixture of zinc and lead 
and to occur in narrow veins. 


NEW YORK. 


For many decades zinc ores have been known to occur in northern 
New York, and in 1903 the old mines at Ellenville, N. Y., were worked. 
‘In 1906 a lease was taken of the old Balmat mine, between Edwards 
and Gouverneur, in St. Lawrence County, which was opened early in 
the last century. The ore is stated to be a mixture of blende, galena, 
and pyrite, and to occur in a narrow northeast-southwest vein rang- 
ing up to 3 feet in width in the serpentine country rock. 

Recently the discovery of a new body of good size and grade three- 
fourths of a mile north of Edwards has been reported. It is stated 
that a series of test pits have revealed the presence of zinc ore in the 
north end of a crystalline limestone member of a pre-Cambrian meta- 
morphic series. It occurs in bunches and streaks lying along the zone 

a Smith, G. O., Note on a mineral prospect in Maine: Bull. U.S. Geol. Survey No. 315, 1906, pp. 118-119. 


b Gordon, F. W., The Lungwitz process of zinc smelting: Eng. and Min. Jour., pt. 1, April 28, and pt. 2, 
July 14, 1906. 
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parallel with the strata of the limestone for a length of 2,000 feet. The 
ore is composed chiefly of massive blende, associated with some granu- 
lar galena and crystalline pyrite. About 3,000 tons have been mined 
in the course of exploratory work, and it assays up to 48 per cent zinc. 
Experiments in magnetic concentration have proven successful. The 
property is well situated for mining and shipping operations. 


PENNSYLVANIA. 


The old zinc mines in Lehigh County near Friedensville, 4 miles 
south of South Bethlehem, are to be unwatered and mining operations 
resumed. This property was discovered in 1845, and after being 
under litigation for sixteen years was purchased by the Lehigh Zinc 
Company and actively worked on a large scale for many years.^ The 
ore is stated to occur in the form of massive blende in the east-west 
veins, which stand nearly vertical between walls of dolomitic limestone. 
In the early days when mining was by open-cut system, 1,200 to 
1,500 tons a year were taken out. Later, during the active period 
of the Lehigh Company, when the ores were concentrated and smelted 
on the spot, both spelter and zinc oxide were produced. 


VIRGINIA.? 


Considerable activity is being shown in the zinc industry in the 
central Appalachians. New occurrences are being found. Old 
mines are Doing reopened, and reduction works planned. 

The zinc deposits occur in Virginia (1) in the Great Valley region 
of the southwestern part, and (2) in the Piedmont region in the 
west-central part: The former deposits have been mined chiefly in 
Wythe County, though also worked in Botetourt, Roanoke, Mont- 
gomery, Pulaski, Smyth, and Russell counties. Wythe County has 
yielded nine-tenths of the lead and zinc ores produced in Virginia, 
most of it from the mines at Bertha and Austinville. 

During 1906, as the exhaustion of the soft or oxidized ores became 
more imminent, exploration for sulphur ores in hard limestone was 
was very active. Good reserves of workable sulphide ores have 
been found, and especially in Wythe County at Austinville extensive 
and valuable bodies of zinc ores have been developed. At Cedar 
Springs shoots of high-grade blende have been opened, and in Smyth 
County in Rye Valley recent developments are promising. 

^4 In the Piedmont region in Albemarle County, northeast of Faber, 
zinc occurs in a vein, parallel and adjacent to a diorite dike, in meta- 
morphosed crystalline schists of undetermined but probably Cam- 
brian or post-Cambrian age. The ore consists of blende associated with 
galena in a gangue of quartz and fluorspar. The separation of blende 
om fluorspar, and of the zinc and lead from each other, is accom- 
plished in an 80-ton mill. 

- TENNESSEE. 


The zinc deposits of East Tennessee lie geographically and geo- 
logically in the extension of the southwestern Virginia zone. The 
same limestone carries the same types of ore in similar occurrences 


eo H. S., Mines and works of Lehigh Zine Company: Trans. Am. Inst. Min. Eng., vol. 1, 
l-1873, p. 67-75. 
5 Watson, T. R., Lead and zinc deposits: Bull. Geol. Survey Virginia No. 1. 


468 . MINERAL RESOURCES. 


as far southwest as Knoxville. Thus smithsonite and calamine in 
superficial portions, and blende below in a gangue of dolomite and 
calcite, occur in breccias along strong lines of deformation in the 
Cambro-Ordovician limestone. Zinc has been found in Bradley, 
Claiborne, Jefferson, Knox, and Union counties. The Mossy Creek 
deposit at Jefferson City, Jefferson County, has been the chief pro- 
ducer; in 1905 two other properties, one in Jefferson and the other in 
Bradley County, produced. Last year there was considerable devel- 
opment. 
KENTUCKY.* 


In the western portion of the State in Crittenden, Livingston, Cald- 
well, and the adjacent portions of Christian, Trigg, and Lyon counties, 
a considerable on industry has been developed, and in connec- 
tion therewith zinc deposits are mined; more than 175 properties have 
been worked. Some excellent deposits of smithsonite and sphaler- 
ite ores have been found. Sphalerite occurs sparingly, filling fissures 
and replacing cement in breccias, but, principally los the ground- 
water level, replacing limestone country rock. The success of the 
zinc industry in this region lies in satisfactorily concentrating and 
separating the fluorite-zinc lead ores, the outcome of a considerable 
amount of experimenting which is now going on promising to be favor- 
able. The Sanders Ore Separating Com ay at Marion, Ky., has 
perfected a flotation process for treating fluorite-blende ores, in which 
a sulphate of alumina, containing an excess of Al,O,, is successfully 
employed for floating the blende. In this way the company, mak- 
ing a concentrate containing 58 to 60 per cent zinc with a practical 
elimination of the fluorite when it does not exceed 40 to 50 per cent, 
has produced at the small mill equipped with 3 tables and 1 flotation 
tank, 130,000 pounds of zinc sulphides, and 85,000 pounds of lead. 
Two mills in which this process will be used have just been built, 
one for the Southern pn and Zinc Company, of Marion, the other 
for the Northern Mining Company, of Elizabethtown, Ill. 


MISSISSIPPI VALLEY STATES. 


The zinc industry in the valley, including mining and reduction, 
has enjoyed marked prosperity. As to resources, the larger camps 
have maintained their previous records; & number of newer districts 
have developed strongly, and the known productive ground has been 
significantly extended both in depth and area. In reduction the 
relative growth has been even greater, as while the improvements 
in methods of concentration are restricted and are in proportion to 
local development, the largely increased smelter capacity of plants 
located in this region has kept pace with foreign as well as local growth. 
This later development has been furthered by the discovery of im- 
portant new resources of natural gas. 

In 1906 the following States, including Arkansas, Illinois, Iowa, 
Kansas, Kentucky, Missouri, Tennessee, and Wisconsin, contributed 
125,224 tons of zinc-smelting ores, and 82,880 tons of zine concen- 
trates, which together yielded 148,050 tons, or 74 per cent, of the 


a Ulrich. E. O., and Smith, W.S. T., Lead, zine, and fluorite deposits of western Kentucky: Pro- 
fessional Paper U. S. Geol. Survey No. 36, 1905. 


—áá—— a X — 


ZINC. 469 


spelter made from United States ores, while 188,580 tons, or over 83 
per cent, of all spelter produced in 1906 in the United States was made 
in the Mississippi Valley. 


MISSOURI. 


Last year Missouri again far outdistanced all others in the pro- 
duction of zinc ore. 

It afforded (according to actual smelter returns) 111,639 tons of 
smelting ore and 151,141 tons of concentrates, which together yielded 
130,348 tons, or 65.27 per cent of the total spelter derived from 
United States ore. A large additional output of zinc ore, which went 
into zinc oxide, and & smaller quantity used in making acid, greatly 
increased the total production of zinc ores for this State. 

This product (except a small quantity of zinc ores from southeast 
Missouri) was mined in the district known variously as the Missouri- 
Kansas, the Joplin, or the southwest Missouri district. It lies mainly 
in southwest Missouri, and includes on the west a considerable area in 
southeastern Kansas and on the south the northwestern portion of 
s and the northeastern section of Indian Territory, respec- 
tively. 

The quantity and value of the zinc ore produced in 1905-6 by 
each camp in this district is given in the following table. The fig- 


ures are from local sources, those for 1906 being compiled by Mr. 
Jesse A. Zook, of Joplin: 


Zinc-ore shipments from the Missouri-Kansas district, in short tons. 


1906. | 1905. 
Quantity. | Value. Quantity. | Value. 
——— — | e iÂ oO IMuMiÃiÃiiIaaa 
Joplin... 2.200002... dd a Aet tease 68,744 ' $3,112,483; 70,481 $3, 404, 980 
WebirCarterville. 0.0.0 c.cc cece ce ceeee NES 64, 172 2,842, 437 64, 047 2,877,855 
Galena-Empire es... eee eee cece reno 29,053 1,226, 591 21,113 948, 820 
Duenweg RAS 17. 084 793, 500 15, 300 954, 700 
Aufora........ on. EE ask UMEN Ed 15,147 530, 118 17, 666 616, 790 
ees OU HECHO ol IO 14, 100 642, 209 8, 892 421, 400 
A AA O omy et ea APR 14,021 650, 874 

SOY acond e con ra NM 11.249 523 062 ! 18, 068 864, 985 
IR cet ON E athe cok et 10, 895 341, 120 10,974 306, 940 

Se A on a S ne AAA 8, 708 382, 558 6, 831 322,2 
E ID PEPPER: us 1,635 37, 065 
prine CityeSputigeen oe ai aers resi y eren I 20 190,663 È v2 89, 165 
PTUSPOTILY LL... heel cpio? el tip ds RUE HUE 4, 498 105 82031 NA PAS 
Carthage O RA teen 3,575 172,173 5,704 272, 485 
w Springs De Gru A seen Maia ae wete 3, 242 124, 528 2, 670 103, 480 
TN MAN ate VN d i an : eae 1,996 94,155 
a OU A acne iy od bam wing thet aoe } 2, 306 106, 186 { AT estate vei eel ott 
CNN O MTM | 1, 592 71, 558 2,150 100, 405 
Stotts 915 AU ce ethene panna Staite CP MUR | 1,161 51,638 579 33, 325 
VC DDTIBESE sc A cae ciet, dieta p cud ee dd wag 63 2,700 
Central Ei gx oe hited eee Oe eae eee | 1,151 49, 841 { 1, 167 51, 850 
Wentwutth. e seo s ec iussa. teed ae Yo curar 368 ELM AO 
Springfield EA AARÓN 324 ra MEINE PA 
Sareoxie. L... pe nae Dae aE dune tees ct ele 230 Q315 ec ag toe EPIRI QN 
Reeds a yaaa: Petre: ha eh ee ate NOM PAAD 87 4,157 694 31,040 
O ee. re E EEE 80 NAAA APN 
Carl Junction. O ooo, 46 2.119 62 3, 100 
Diamond amd t O ples ante aie dades eed 44 1, N24 425 19, 665 
Miscellaneous o nr nono roo eee 185 5,959 673 27,175 
Total TELS 278, 713 12, 074, 105 | 253, 893 11, 584,970 

| 
HERE ADDERE A HM ee, ee ow EUER NU 
a Kansas. 


è The ore credited to Baxter Springs, Kans., was derived from Quapaw Reservation, Ind. T. 
* Includes ou tput from Morgan County, Mo., Mansfield, Mo., and Harrison and Zinc, Ark. 
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The ores occur in a calcareous country rock of the Carboniferous 
age (Boone formation), either as breccia deposits (‘‘runs’’) or as 
bedded deposits (‘‘sheets*’).¢ The former are richer, but are limited 
and more irregular. The latter are lower grade, but are extensive 
and more persistent. The ores are made up chiefly of sphalerite, 
with minor quantities of galena (also, above water level, small por- 
tions of smithsonite, calamine, and cerussite), together with pyrite and 
marcasite, in a gangue of calcite and quartz. ‘‘ Dirt should contain 
5 per cent blende in order to make a mine pay under the present aver- 
age conditions, though under specially favorable circumstances 3 per 
cent has yielded handsome profits.”* Development is shallow, aver- 
aging somewhat less than 150 feet in depth, and mining and milling 
developments have until recently been conducted on a compara- 
tively small and conservative basis. This district is most favorably 
situated to secure low reduction and shipping rates, being imme- 
diately adjacent to the natural-gas fields of Kansas on the west and 
the Indian Territory on the ou The zinc ores mined in this State 
are smelted at works in the following States, given in the order of 
the quantities treated: Kansas, Illinois, West Virginia, Missouri, and 
Wisconsin. 

The increased production in 1906 was the result of several factors, 
primarily strong demand and high prices; secondarily, the develop- 
ment of new ore bodies, improvement in milling practice, a significant 
increase in mill capacity, and an extension of utilization of natural gas. 

The expansion of productive ground in Missouri has been b 
proving extensive “sheet” deposits, especially in the Webb City, 
Oronogo, and Carterville area; by discovering “sheet” soy eee at 
greater depths than hitherto known, and by making a new deep rec- 
ord at Aurora by finding ore at 300 feet. Drilling. as located many 
other new bodies, including important discoveries south and south- 
east of Joplin, in the Granby area. These newly proved deeper 
deposits have not been sufficiently explored as yet to determine their 
extent or richness. The main increases in production were by Alba- 
Neck City, which supplied about two-thirds of the total amount 
of gain in mining in Missouri, and by Oronogo, which contributed 
about one-sixth of that increase. Webb City and Carterville, in which 
the largest extension of productive ground was made, a little more 
than held their own, and Joplin fell off 1,740 tons. 

These important discoveries and reserves have led to a notable 
increase in capacity and number of mills. Thus while a 100-ton mill 
was only recently regarded as the limit of capacity, now mills of 200 
to 300 tons capacity are not uncommon, and the American Zinc, 
Lead and Smelting Company has four new 600-ton mills and the 
Underwriters’ Land Company is operating a mill of 1,000 tons capacity 
(reported to be largest single zinc mill in the world), equipped with the 
most complete labor-saving devices, and according to best modern 
milling practice. Larger, m and improved milling machinery 
is being generally adopted. As a direct result of ue millin 
improvements, a gain of from 5 to 7 per cent in extraction is reported. 

These factors, together with increased utilization of natural gas, 
have brought about a significant decrease in cost. On the other 
hand, this gain has been nearly balanced by a considerable rise in the 
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folio 148, U.S. Geol. Survey, 1907. 
6 Guengerich, C., Zinc industry of the Joplin district, Mines and Minerals, December, 1906. 
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cost of labor and of certain supplies. Thus ‘drill runners" now 
receive $3 per eight hours, muckers $2.50 per eight hours, jig men 
$3.50 to $4 for ten hours, and surface laborers $2.50 for ten hours. 

In general, the large reserves of workable ore and the improved 
milling conditions favor a splendid future for this district and leave 
as the most needed improvement, the increased use of automatic and 
labor-saving devices. 

KANSAS. 


The position in the zinc industry occupied by this State depends 
on its smelting rather than on its mining activities. Thus the pres- 
ence of usable supplies of natural gas and the geographic position of 
the State combine to make it the leading zinc-smelting State. In 
1906 nearly 58 per cent of all spelter made in this country was pro- 
duced by smelters located in Kansas, and of the 20,921 tons increase 
of production of spelter in this country in 1906 over 1905, 15,277 tons, 
or 73 per cent of the entire increase of zinc, was produced by Kansas 
smelters, while zinc ores produced by Kansas mines, as reported by 
smelters, amounted to 14,424 tons of concentrates, which yielded 
3,902 tons of spelter. 

ansas has participated to a large degree in the general prosperity 
of the Missouri-Kansas district. Of the total increase in the produc- 
tion of zinc ore in the Missouri-Kansas district in 1906 a large quan- 
tity was contributed by Kansas, and the greater part of this was 
derived from the Galena district, which is situated a few miles west 
of Joplin. 
ARKANSAS 


The production of zinc ore from this State last year was greater 
than during any previous year. The total reported by smelters 
shows 4,157 tons, which yielded 1,801 tons of spelter. Twenty 
properties alone shipped a total of 2,254 tons, as against 2,205 in 1905 
and 2,090 in 1904.2 

In the northwestern counties—Marion, Boone, Searcy, Newton, and 
Baxter—especially in the first two, mining development has been 
active. Good bodies are reported to have been developed at depths 
from 60 to 160 feet, which yield & good grade of concentrates. Over 
25 mills have now been erected, of capacities ranging from 40 to 200 
tons per day—averaging 100 tons. Hitherto the ore output from 
this section has been hauled by team 90 miles to Springfield, Mo. In 
January the White River branch of the Iron Mountain division of 
the Missouri Pacific Railway. was completed from Aurora, Mo., to 
Newport, Ark. This extends through the Sugar Orchard district 
and within 8 miles of the Dodd City district and 5 to 10 miles of the 
Rush Creek district, and arrangements for building a branch line to 
these and other points are said to be on foot at the present time. 


OKLAHOMA (INDIAN TERRITORY). 


The dius development of the Kansas area from Galena on the 
north to Baxter Springs on the south has encouraged exploration in 
the southern extension of that area, in the northeastern portion of 
Indian Territory. 


persona communication, by courtesy ofthe Missouri Pacific Railway, of totals compiled by 
R. W. Willett. 
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In the Quapaw district some good bodies of high-grade zinc ore 
are reported. 

Immediately south and southwest drilling is being carried on to 
excellent advantage. Ore from the vicinity of Miami, showing mas- 
sive ee with some galena, is stated to have been found in 
considerable quantities. 

The Lanyon-Starr smelter at Bartlesville was started in February, 
and it is probable that the new resources of natural gas in this region, 
together with the discoveries of the above-mentioned ore bodies in 
the southern extension of the zinc-producing ground, will lead to the 
erection of several other smelters in the near future. 


ILLINOIS. 


The production of 672 tons of smelting ore, yielding 282 tons of 
spelter, was derived chiefly from Jo Daviess County, in the northwest 
corner of the State. A relatively small portion was afforded by Pope 
County, in southern Illinois, adjoining the Kentucky district. While 
the northern district has enjoyed the general mining development 
and prosperity of the Wisconsin field, the chief progress of the indus- 
try in this State has been in smelting. The extensive and efficient 
spelter and oxide plant of the Mineral Point Zinc Company at Depue 
started operations early in the year,and probably the plant of the 
Hegeler Brothers at Danville, though not yet running, will be started 
during the current year. The production of spelter by the Illinois 
zinc plant, including the plants at La Salle and Peru, in La Salle 
County; at Depue, in Bureau County, and at Sandoval, in Marion 
County, amounted to 47,939 tons, or about 21 per cent of the spelter 
made in the United States, thus giving the State second rank. 


IOWA. 


This State afforded 670 tons of concentrates, which yielded 201 
tons of spelter. The mining operations were confined to the area in 
the castern part of the State adjacent to the southwest Wisconsin 
field and are chiefly restricted to smithsonite ores. 


WISCONSIN. 


The zinc industry in the southwest part of this State has been 
developed within the last few years into a pees business. Ore 
deposits, principally of lead, were recognized before 1867 and worked 
in various epochs, especially during the period of the civil war. 

The surface-oxidized portions of bodies of zinc ore were early 
worked down to water level and practically exhausted. In the 
sulphide ores the difficulty in separating the sphalerite from its 

angue of iron sulphide discouraged further mining, and the zine 
industry lay dormant until the recent rise in prices and improve- 
ments in treatment. 

In 1906, in an area including portions of Grant, Iowa, and Lafay- 
ette counties, excluding adjoining portions of this district in north- 
western Illinois and eastern Iowa, measuring about 50 miles across, 
14 camps yielded a large production of zinc ores, and a considerable 
number of other mines in these and other camps promise to produce. 
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The production of some of the larger camps for the early months in 
the current year is reported to have been about double that of cor- 
responding months last year. 

melter reports to the Survey credit Wisconsin with producing in 
1906 15,509 tons of concentrates and 8,622 tons of smelting ores, 
the total of 24,131 tons yielding 11,057 tons, or 4.9 per cent of all 
the spelter from domestic ores, thus making the State rank fourth. 
For purposes of showing distribution, a newspaper which gives the 
State a much larger production is quoted as follows: 


Production of zinc ores in Wisconsin in 1906.8 


Pounds. Pounds. 
Platteville.................. 17,817, 820 | Livingston................... 2,767,910 
Cuba CY Since skewness 10,249,891 | Dodgeville..........0 066056. 1,317, 060 
End it zem 15:293; 100^ ME co dc bce tian 1, 014. 740 
Hazel Greens veces 8,032, 820 | Shullsburg................... 956, 500 
IA A dus 8,008,040 | Potosl......oooooooooomo.o... 485, 600 
Mineral Point............... 7,008,720 | Montfort......oooooooooooo... 85, 000 
Bento. coco oo 6. 176, 830 | —— MNA 
A UE rai ess 2, 708, 880 , Toh A 76,042, 911 


The ore deposits in this district are found in all formations from 
Niagara(dolomite Silurian) to Cambrian sandstone. The productive 
bodies are confined to all divisions of the galena dolomite, particular! 
to the basal members, and to the highest divisions of the Platteville 
limestone. They occur as veins in cracks in country rock and are 
known as (1) crevices and openings, (2) honeycomb or sprangle 
runs, (3) pitches and flats, and (4) disseminated deposits." The ores 
are made up of sphalerite, which forms the main source of zinc, 
smithsonite andy above water level used solely for oxide), and 
hydrozincite, galena, cerussite, and anglesite in a gangue of marcasite 
and pyrite, calcite, dolomite, and barite. 

The intimate association of the marcasite (mundic") with the 
sphalerite could not be overcome sufficiently to secure a commercially 
satisfactory separation, the best jig products running only 20 to 50 
per cent and 20 to 75 per cent mundic. By a preliminary roast, 
the iron sulphide becomes sufficiently magnetized to be separated by 
regular magnetic processes, so as to leave a 54 to 58 per cent zinc 

roduct. "This fact, together with low mining and treatment costs, 
ien wages, and ample railroad facilities by branches of four great 
systems, has resulted in almost doubling the industry in this district 
during the last year. In the winter and spring of 1906 it is reliably 
stated that 300 to 400 churn drills were in operation here, and as & 
result of discoveries, a large number of leases were made, over one 
hundred mines worked, and many valuable new ore bodies developed. 
At the close of the year about 60 mills were running, and it was 
estimated that within a year 50 more would be in operation. An 
electric road 60 miles in length to serve the principal camps has 
been projected, and it is understood that a new smelter for treating 
the ores from these camps will be erected, probably at Galena, Ill. 
The output of sulphide ores is at present bought by 5 smelters for 
manufacturing the spelter. The oxidized ores are used in making 


a Lewis, J. H., Daily Mining Record, Denver, March 20, 1907. 

b Grant, U. S., and Burchard, E. F., Description of Lancaster-Mineral Point district, Geologic 
Atlas U.5., folio 145. U. S. Geol. Survey, 1905, 

c Bain, H. F., Zinc and lead deposits of the upper Mississippi Valley, Bull. U. S. Geol. Survey No. 
294, 1907, p. 53. 


474 MINERAL RESOURCES. 


zinc oxide, and the iron sulphide is used for the manufacture of 
sulphuric acid. 
WESTERN STATES. 


GENERAL STATEMENT. 


In 1906 the Western States contributed for the manufacture of 
spelter (according to direct returns from smelters) 50,602 tons of 
zinc concentrates, and 81,910 tons of smelting ore, a total of 132,512 
tons of zinc ore, which yielded 39,295 tons, or 19.67 per cent of all 
spelter made in this country from United States ores. Anestimate 
of total zinc contents of all zinc ores mined in the West in 1906, 
based on total tonnage of ores mined and assay contents of zinc as 
reported by individual mines, including, in addition to those utilized 
for spelter, those used for zinc oxide, for acid, and for export, gives 
21,949 tons more, or a total of 61,236 tons of zinc. is rapid 
increase in output has naturally far outstripped the capacity of 
local mills, smelters, and transportation facilities. Thus, a sufficient 
number of cars for moving ores could not be obtained, while local 
mills and smelters found themselves more than once unable to 
handle the supplies of ore offered. During the late fall a shortage 
of fuel threatened serious losses, notably in the northern Great Basin 
region. - 

he most important ore resources developed were in Colorado and 
New Mexico, thou valuable bodies were opened in Utah, Idaho, 
Nevada, Arizona, and a first shipment was made by California. 

Concentration of ores used in making spelter is required in about the 
same degree for western and for valley ores; 62 per cent of those 
derived from the West required concentration, and 67 per cent of 
those mined in the Mississippi Valley. | 

The complex character of the western ores, carrying three or four 
and sometimes more, desirable metals, renders most difficult their 
satisfactory concentration and separation. Considerable progress 
in improvement and adaptation of various methods has been made, 
however, and a number of mills have been erected. 

In general, the best results appear to have been obtained by hand 
sorting and wet concentration, supplemented by either magnetic or 
electrostatic separation. The sorting is much facilitated by use of a 
belt conveyor. Concentration by the usual jigging and table methods 
eliminates silica, and yields a lead concentrate commonly containing 
the bulk of the gold and silver, and a zinc middling holding the iron 
with varying amounts of gold and silver. 

The separation of the zinc from the associated iron sulphides is in 
several cases satisfactorily effected by magnetic separation with 
Wetherill machines, in some cases by the Demana, German, 
Ding, etc., magnetic machines, and in other cases by electrostatic 
a most commonly the Blake-Morscher, while on certain ores 
both the Wetherill and Blake-Morscher are employed. Various 
processes, including dry milling and flotation, and special devices 
and improvements were tested, and, as will be noted under the 
respective States, gave promising results. 

f the 39,287 tons of spelter obtained from western ores, only 15.93 
per cent was made in the West, nearly all the remainder being treated 
at the smelters in the natural-gas region of Kansas. The higher cost 
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of fuel in the West in comparison with the cost of cheap gas in Kansas 
and Indian Territory, and of labor as compared with wages in Europe, 
. has naturally retarded the progress of zinc smelting in the West. The 
higher smelting costs in the West, even with transportation charges 
added, are largely responsible for the great shipments to the East 
and for the considerable exportation of Western zinc ores. The 
intimate association of so many desirable metals has also offered 
serious difficulties in the way of western zinc smelting. Still another 
difficulty has been to secure a smelter process which will give satis- 
factory results. Considerable improvements in the zinc smelter 
plants of Colorado were made and the erection of a new one is 
announced. ! 
COLORADO. 


The zinc industry in Colorado in 1906 continued its wide and profit- 
able expansion, exceeding all records. The production for use in 
spelter, according to returns from smelters, was 43,754 tons of zinc 
concentrates, 65,379 tons of smelting ore, together with 109,133 tons 
of ore, which yielded 32,456 tons, or 16.25 per cent of the spelter made 
in this country from United States ores. Thus Colorado ranks sec- 
ond, being surpassed in domestic production by Missouri alone. In 
addition to this considerable quantities of zinc ores were used in 
making lead-zinc white, zinc oxide, and acid, and for export. The 
Md ps far exceeded that of all other Western States combined. 

eneral conditions have been favorable, but car shortages, especially 
&t Leadville, and insufficient smelter capacity served to reduce the 
total production. À 

A number of bodies of zinc ore in active mines were developed, 
and several old mines that had been abandoned on account of the 
zincky character of the ores were opened. The developments have 
been so numerous and so extensive that they can not be specified 
here. The large replacement ore bodies in the limestones at Lead- 
ville afforded the bulk of the State's output, the totals from this 
camp alone exceeding those of all other western camps. In Summit 
County large quantities of zinc ore of smelting and concentrating grade 
have been opened at Breckenridge, and developments have been 
successful at Kokomo. Important developments were also made 
at Georgetown, Rico, Creede, Silverton, Redcliffe, and Montezuma. 

The leading problem in Colorado has been not to find zinc ores, for 
there are an abundance of them known, and some of them very high 
grade, but to secure adequate treatment. 

The active investigation of various methods of treating these com- 

lex ores, which was carried on throughout the mining areas of this 
Stato in 1906, showed many results in the form of improved equip- 
ments to old mills and in the erection of many new ones. Thus six 
mills are now running on Leadville ore and others are building, while 
numerous additions (as that of the 100-ton unit to the Western Min- 
ing Company's plant) are being made. Several small mills are now 
stated to be running at Georgetown. 

For the Colorado ores electrostatic treatment with Blake-Morscher 
machines is proving satisfactory, especially for weakly magnetic ores, 
while in several cases the magnetic separation with Wetherill ma- 
chines is adequate. At the new Wilfley mill at Kokomo a special 
roaster is used to prepare the ores for treatment by Dings magnetic 
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separator. At Rico the United Rico Mines Company has been 
strongly reorganized, and after proving extensive bodies of zinc ores, 
and conducting experiments on treatment of the same, is now erect- 
ing a mill in which the Stallman-Germer flotation process is to be 
used. In smelting the great development of zine resources in this 
State and elsewhere in the West has opened a larger field than the 
single spelter plant in this State--the United States Zinc Company's 
at Pueblo—can fill. Accordingly, despite the fact that this locality is 
less favored for fuel and labor than the others, the zinc spelter indus- 
try is growing. During the year additions were made to the Pueblo 
spelter plant and to the plant of the United States Smelting Com- 
pany at Canyon, and at date of writing the announcement is made 
that the Tri-Bullion Smelting and Development Company has de- 
cided to erect a large oxide plant at Canyon. i 


NEW MEXICO. 


The production in New Mexico in 1906 was chiefly by the two 

eat zinc mines of the State, the Kelly and the Graphic, in the Mag- 

alena Mountains, Socorro County, owned and operated by the Tr- 
Bullion Smelting and Development Company and the Ozark Mining 
and Smelting Company, respectively. The ores are mainly restricted 
to limestones adjacent to igneous masses and appear to be of con- 
tact-metamorphic origin. The carbonate ores pass in depth into 
bodies of sulphile ores. This demand for the New Mexico ores was 
strengthened by the successful outcome of experiments by the Ozark 
Mining and Smelting Company (affiliated siil the Sherwin-Williams 
Paint Company) in making pigments directly from mixed zinc-lead 
ores without preliminary separation, which resulted in the erection 
in February, 1907, of a plant for this purpose at Coffeyville, Kans. 
The larger portion of the ores found in this State are used in the 
manufacture of pigment. Considerable quantities of second-class 
sulphide ore are shipped to Germany, and a relatively minor portion 
goes to Kansas, Missouri, and Colorado for spelter. From this fact 
it may be readily understood that the smelter returns alone neces- 
sarily give a most incomplete indication of the zinc industry of the 
Territory. (Supplementary data shows that they are somewhat 
too low.) In this instance the mine returns afford the most com- 
plete index. The outlook for the continuance of the great and suc- 
cessful development of the zinc industry in New Mexico is most 
promising. 


UTAH. 


The production of zine in Utah in 1906 almost doubled that of the 

receding record year. It was contributed chiefly by the Daly- 
Judee and Daly-West mines at Park City, the former affording a 
large percentage of crude sulphide ores, and by the Scranton mine 
at North Tintic, which shipped a high-grade smelting ore, largely 
carbonate. Considerable work was done on newly opened deposits 
in the Star district, Beaver County. Beyond experimental tests, 
little was accomplished toward the utilization of the fissure zinc ore 
at Bingham, nor the known reserves of the Horn silver mine. 
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In concentration important progress was made at the 50-ton plant 
of the Western Ore Separating Company erected late in September, 
1905, at Salt Lake City. Ores and concentrates carrying at least 20 
per cent zinc were treated by the Blake-Morscher machines, and 45 
to 50 per cent zinc product and iron product made, the former being 
shipped to Iola, Kans., and the latter sold to local smelters. Valuable 
improvements were made on the separator, and thoroughly success- 
ful experiments with the Elmore vacuum oil process were conducted. 
It is stated, however, that freight charges were prohibitive, and the 
plant was shut down near the end of the year 1906. In the Peck 
mill near Milford, some test runs on the zinc dump of the Horn silver 
mine were carried on, but no shipments were made during the year. 
At the May Day mine, the old mill was refitted for treating the zinc 
ores of that property by dry process. The outcome is unknown. 

For smelting, about one-third of the zinc product went to Colorado, 
and the remainder to the smelters in the Kansas gas region. 

With the extensive deposits of both carbonate and sulphide known 
in the region tributary to Salt Lake, it would seem improbable that 
this promising zinc field can be left undeveloped much longer. 


IDAHO. 


The zinc content of the lead ores in the great mines of the Coeur 
d’Alene formerly caused a considerable inconvenience, but as the 
bodies have been followed to greater depths, the zinc, it is reliabl 
stated, has decreased until at present it 1s negligible, not being hig 
enough to interfere and too low to save. In certain outlying prop- 
erties, however, the zinc is sufficiently high to warrant mining for it 
alone. Thus, the Success Mining Cannan conducted successful 
underground exploration of its property, the old Granite mine in 
Ninemile Canyon, 44 miles west of Wallace, demonstrating valuable 
zinc-lead ore shoots, and started up, in October, 1906, a new enlarged 
mill of 150 tons capacity, equipped with jigs, tables, screens, and 
settling tanks. The ordinary wet methods are stated to have yielded 
a 45 to 50 per cent zinc product, and a 55 to 60 per cent lead product, 
with 40 to 45 ounces of silver; this was shipped east for smelting, 
and constituted the principal output from the State. The old 
Frisco mine, at Gem, which was closed down some years ago owing 
to the zincky character of ores and to water, was reopened and a 
mill equipped to treat 450 tons of ore a day by the usual methods, 
supplemented by the Ding magnetic separators. It was expected to 
be running early in 1907, and to yield a 40 to 42 per cent zine and 
45 per cent lead product. The ore of the Hercules mine carries 
zinc, and a shipment of hand-sorted material was made. Consider- 
able work has been done in developing the prospects in Upper Pine 
Creek, south of Kellogg. These ores carry about 30 per cent zinc. 
The Federal Company, operating the Douglas mine, made a ship- 
ment for treatment tests, as did the Highland Chief, Nabob, Surprise, 
and other properties. 

In the Wood River district of southern Idaho one important ship- 
ment of the previous year was closed, but another was in active 
operation, shipping, as usual, until the small mill was closed for im- 
provements. Still other exploration was conducted on other prop- 
erties. 
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MONTANA. 


The PPA of zinc by Montana in 1906, the second year it was 
engaged in this industry, was more than double that of 1905. This 
increase was in spite of the entire destruction in July, 1906, of the 
concentrating plant at Butte, owned and operated by the Montana 
Zinc Company, the largest interest in this industry in the State. 

This loss precipitated unfortunate financial difficulties, which, 
however, were satisfactorily settled in November. It was then 
planned to reorganize as the Butte Copper and Zinc Company and 
to erect a new mill of latest pattern to treat the zinc ores of its prop- 
erties, including the Emma and Zeremia claims, by the electrostatic 
process with Blake-Morscher machines. It was expected that the 
plant would be in operation by September, 1907. 

The ores of the Lexington, the Alice, and other properties in the 
vicinity of Butte carry high zinc values, and it is reported that plans 
are on foot for extracting them. Various attempts have been made 
to save the zinc in ores em several small camps in the State, but, 
so far as learned, they have not as yet proved successful. 


NEVADA. 


In 1906 the zinc production of this State more than quadrupled 
that of the preceding year. The chief producer was the Potosi 
mine, in Lincoln County, and new producers were added. At the 
Nevada Commonwealth Mining and Milling Company's plant, in 
Washoe County, & mill of 150 tons capacity began operation early 
in 1907 for treating the complex zinc-lead ores of that property. 
The ores of this State were smelted in Kansas and Colorado. 


ARIZONA. 


No ore shipments were reported from this State last year, the 
ores for the spelter credited being mined and shipped in 1905, but 
smelted and settled for in 1906. Nevertheless, several properties 
are said to have developed large bodies of zinc ores and to be planning 
for treatment of the same, so that it is not improbable that the cur- 
rent year will witness Arizona’s largest zinc production. 


CALIFORNIA. 


California's history as & zinc producer began in 1906. Zinc depos- 
its were developed in Orange, Shasta, Mariposa, and San Bernardino 
counties, and a were made from the Silverado mine (Orange 
County), operated by the Western Zinc Company. A mixed ore 
carrying sphalerite and pyrite is concentrated at the mine, and the 

roduct is used for the manufacture of chemicals at San Francisco. 

he zinc-bearing copper sulphide ores at the Afterthought mine, in 
Shasta County, were rented experimentally for making zinc oxide, 
and methods of treatment to save the zinc values in those at the 
Bully Hill mine were considered. 


ZINC. 479 
FOREIGN. 
BRITISH COLUMBIA. 


In 1906 102 tons of concentrates and 348 tons of smelting ore 
were imported from Canada for smelting in this country, and yielded, 
according to direct returns from smelters, 201 tons of spelter. Returns 
from all the smelters in Canada state that no zinc ores from the 
United States were smelted in Canada; 654 tons of zinc are reported 
to have been made in that country. | 

The possibilities presented by the zinc mines of British Columbia 
led to the appointment of a commission of experts in the main 
branches of the zinc industry, under the general direction of the 
Dominion superintendent of mines, to examine the zinc mines and 
prospects of British Columbia and to investigate the treatment and 
marketing of their ores. | 

As a result of these investigations it appears that considerable 
deposits of sulphide zinc ores of commercial grade have been opened 
in Ainsworth, Slocan, East Kootenai, and Nelson, while others have 
been prospected in the Clayoquot division of Vancouver Island, 
Texada Island, in the New Westminster district of the main coast, 
and in Similkameen, Kamloops, Kettle River, Revelstoke, Arrow 
Lake, Illecillewaet, Lardeau, Steele, and Golden districts in the inte- 
rior of British Columbia. 

The largest developments were found in Slocan and Ainsworth, 
and believed to afford an annual output of 15,000 and 16,000 tons of 
50 per cent grade. The low-grade ores were found to yield best 
results when concentrated by magnetic processes, and local smelting 
was recommended. 

A zinc smelter was completed at Frank, Alberta, in a region con- 
veniently located with reference to extensive coal fields. In treating 
& shipment of zinc ores from the Slocan district, defects in the appa- 
ratus were developed, and it is understood that this plant has since 
remained closed. A smelting plant of 10 tons total capacity for treat- 
ing zinc ores by the electrothermal process is being erected at Nelson. 
Although the ore and enterprise to develop the same appear sufficient, 
the future of the zinc industry in Canada will probably depend largely 
on the United States tariff on zinc imports and on the perfection of 
local concentration and smelting practice. 


MEXICO. 


The demand for zinc ores by the United States in excess of the 
domestic supply, especially for the extremely desirable oxidized ores, 
have led to wide ind successful exploration and exploitation of exten- 
sive zinc deposits in Mexico. Regular shipments are made from 
camps in the States of Nuevo-Leon, Coahuila, and Chihuahua, and 
deposits are being opened elsewhere as far south as Guererro. 

hipments of zinc ores from Mexico treated in the United States 
(Missouri, Kansas, and Colorado) in 1906 amounted to 2,583 tons of 
concentrates and 84,069 tons of crude ore, together 86,652 tons, which 
yielded 24,875 tons of spelter. Most of these were carbonate ores, 
though some were mixed, and in depths will doubtless develop into 
sulphide ores. The erection of a zinc smelter in Chihuahua is con- 
21650—» R 1906—31 
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sidered, but the lack of suitable fuel supply is a serious difficulty; the 
erection of one at Laredo, Tex., and of another at Osceola, Okla. 
(Ind. T.), in the U fields, is also reported. 

Under the po freight charges costs of shipping and treating in 
Kansas are slightly less than for those abroad. Several mills have 
been erected and others are in process of construction. The Ameri- 
can Smelters Securities Company has equipped the mills at its mines 
at Velardeña, Durango, and at 1ts Tecolotes mine at Santa Barbara, 
_ with magnetic separators. A concentrating plant at the Tiro General, 

Charcas, San Luis Potosi, has been equipped with Sutton-Steele dry 
tables and with Sutton-Steele dielectric separators. 


AUSTRALIA. 


The greatest development of zinc resources and of concentration of 
zinc ores during the year has been in Australia in the Broken Hill dis- 
trict. Enormous accumulations of zinciferous tailings, after lyin 
idle for years, are attracting investors. In view of the rising price of 
spelter much investigation of concentration has been carried on, 
several flotation processes, besides magnetic, being tried. As a result 
a number of large mills of great capacıty are in various stages of con- 
‘struction and zinc smelting to provide spelter for locał consumption is 
planned. Several large smelters are being built in Europe to treat the 
anticipated production of zinc concentrates. Other thi being 
equal, this Australian output is expected to exert considerable influ- 
ence upon the price of zinc in the near future. 


EUROPE. 


In Europe, Belgium and Silesia continue to be the largest pro- 
ducers. Large Norwegian deposits near Christiania are to be worked 
by aGerman company. In Rusa calamine was mined as usual and 
treated at the smelting works at Bendin, Constantine, and Pauline. 
Turkey also entered as a new producer of zinc. 


ASIA. 


In Japan a company has been organized to conduct zinc-smelting 
business in answer to local demand. 


AFRICA. 


In Africa the Djebel Ouasta mine in Constantine, Department of 
Algeria, has worked its large deposit, while in mid-Africa, in Rho- 
desia, zinc deposits were opened and a trial shipment of zinc ore from 
Beira to Swansea, Wales, was made. 


REDUCTION. 
CONCENTRATION AND SEPARATION. 


In the entire field of zinc manufacture no single factor has con- 
tributed as much ‘toward the expansion of the zinc industry as 
improvements in concentration id separation. Great activity has 
been manifested along these lines in recent years, and the year 1906 
witnessed the successful outcome of several important investigations 
rase. actual application of results, especially in America and in 

ustralia. 


ZINC. 481 


In this country considerable progress has been made in the adoption 
of magnetic electrostatic and dotation processes. Noteworthy is the 
success in treating low-gradc lead ores in Wisconsin by magnetic sepa- 
ration, most frequently with the Cleveland-Knowles machine, follow- 
ing preliminary roasting in a special roaster, usually of the Galena 
type, a concentrate averaging 58 per cent zinc being secured. Suc- 
cess has also been attained in Colorado by the adoption of Wetherill 
eds 

n electrostatic separation improvements were made on the Blake- 
Morscher machine, and it was found to meet the requirements of the 
complex ores of Leadville and other camps in Colorado, and also of 
the Great Basin ores at the Salt Lake plant. Sutton-Steele dry tables 
and dielectric separators have been installed at Charcas, San Luis 
Potosi, Mexico. A flotation process for separating fluorite-blende 
ores has been developed with great success by the Sanders Zinc Sepa- 
rating Company at Marion, Ky. A dilute solution of sulphate of 
alumina, containing an excess of Al,O,, is employed for floating the 
blende, and a 59 per cent zinc product obtained. Critical experi- 
ments with the Elmore process were successfully carried on at the 
Lanyon mill, Salt Lake City, Utah. At Rico, Colo., following a series 
of experiments, a plant is being erected in which the Stallman-Germer 
flotation process will be used. In southwest Missouri concentration 
is largely employed. Progress in milling was not particularly in the 
adopting of new processes, but in the enlargement of plants, the 
erection of large mills, equipment with latest and best machinery, 
and the general refinement of mill practice. In Australia extensive 
experiments in separating these zinc and lead sulphides have been 
watched with deepest interest by all concerned in this difficult 
problem. Besides the usual methods of magnetic separation, a 
number of special flotation processes were developed. The Delprat 
and Potter processes, the former using salt cake and the latter free 
acid, were most extensively adopted. The Delprat is reported to be 
successfully treating 4,500 tons of tailings weekly at the Proprietary 
mine, while the Potter, which was the original flotation process, 
has recently been replaced in the operations of the Zinc Corpo- 
ration by the Cattemole process, which uses oil as the flotation 
medium and is a modification of the original Elmore process. In 
another the De Baray process is used as the flotation medium. It 
is stated that the acid systems yield 40 to 42 per cent zinc concen- 
trates, and the Cattemole oil process 43 to 45 per cent. As a result 
of these experiments active operations in the zinc industry were 
undertaken. The Broken Hill Proprietary, reported to own a dump 
containing over 2,500,000 tons of zincky tailings, erected an exten- 
sive plant, and a body of Australian and English capitalists, incor- 
porating as the Zinc Corporation, secured dumps of zinc tailings 
carrying 17 to 19 per cent zinc reported to amount to 1,275,000 tons 
and roughly estimated to contain 900,000 tons of zinc, 350,000 tons 
of lead, and 22,000,000 ounces of silver. 


SMELTING. 


The favorable market for zinc, leading to increased ore shipments, 
also the profitable margin between the price of zinc in ore and in 
spelter, served greatly to stimulate the zinc-smelting business. One 
extensive new plant has started operations, several new smelters are 
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being erected, others are planned, and the capacities of old plants 
are being increased. 

The growth has been general rather than limited to any locality or 
department, although considerable outlays for equipment were made 
to meet the growing demand for zinc oxide, as well as for treating the 
rapidly increasing output from the far West and Mexico. 

An extensive plant for making both zinc oxide and spelter was 
erected by the Mineral Point Zinc Company at Depue, Ill In 
March, 1907, two blocks of the new plant at Dearing, Kans., were 
fired up, and at present all four blocks of 600 retorts each are in full 
operation. This plant, together with the older one at Caney, Kans., 
owned by the Caney Zinc Company, was purchased in January, 1906, 
by the newly organized American Zinc, Lead, and Smelting Company. 

In the selection of sites for new smelters the threatened exhaus- 
tion of the gas supply in the Kansas field led builders to look else- 
where. Reliable information has been received, however, that a 
new supply of gas has recently been struck in Kansas, which prom- 
ises greatly to extend the smelting life of that section. Before this 
discovery, however, the indications for gas supply in Indian Terri- 
tory, together with the recent ore developments in the region south 
from the southwest Missouri lead-zinc fields in Arkansas and Okla- 
homa (Indian Territory), appear to have attracted builders. Thus 
the new Lanyon Starr smelter, -located at Bartlesville, Ind. T., was 
completed in 1906, and reported to be fired up in February, 1907. 
This was originally planned for four blocks, with capacity of 450 tons 
of ore a week, and an extension of two blocks, giving a capacity of 
600-750 tons. The National Zinc Company is stated to have secured 
a 10,000-acre tract of gas-producing land in Indian Territory and to 
have broken ground for a zinc-smelting plant of 500 tons daily 
capacity. The Hegeler Brothers report that the works which they 
are constructing at Danville, Ill., are not yet completed, but they 
are expected to start up in 1907. A concentrator is now being con- 
structed by the United Rico Mines Company at Rico, Colo., in the 
expectation of treating zinc ores on a large scale, and the United 
States Smelting Company is considerably increasing the capacity of 
its Pueblo plant. The Wallace Ore Reduction Company is stated 
to be planning the erection of a large zinc smelter at Denver, Colo. 
The necessary addition for treating zinc ores is being made at the 
new Heinze-Coram smelter at Basin, Mont., and the erection of sev- 
eral other smelters is understood to be contemplated. 

In addition to the new furnaces with 1,600 retorts fired up at the 
new Depue plant of the Mineral Point Company and the 2,400 
retorts started up by the American Zinc, Lead. and Smelting Com- 

any at its new Dearing plant, the capacity of other smelters has 
been significantly increased. Among the more important enlarge- 
ments was that by the Cockerill Zinc Company to its Pittsburg, 
Kans., plant of three blocks of furnaces, a total of 672 retorts; by the 
Matthiesson and Hegeler Zinc Company to its plant at La Salle, Ill., 
of 300 retorts; by the Canev Zinc Company (American Zinc, Lead, 
and Smelting Company) to its Caney plant, one furnace of 300 
retorts; by the Sandoval Zinc Company at Sandoval, Ill., two fur- 
naces; by the United Zinc and Chemical Company, to its plant at 
Iola, Kans., two furnaces, each of 240 large retorts (muffles), and by 
the Illinois Zinc Company of 40 retorts. 
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In other countries, also, smelting developments have been active. 
Thus, in Canada a smelter is now prepared to further the develop- 
ment of the zinc industry, though it treated no ores from this coun- 
try in 1906. In Mexico, in connection with the active development 
of zinc resources, the erection of smelters is being considered. An 
application for the establishment of one at Coahuila, or Nuevo Leon, 
at a cost of $5,000,000, is announced. 

In Europe extensive preparations are being made for smelting 
rapidly increasing shipments of zinc ores, received chiefly from Aus- 
tralia. Thus, the Central Zinc Company of the Sulphide Corporation, 
of Australia, is erecting an important plant at Hartlepool, in northern 
England, near the mouth of the Tees. In South Swansea the upper 
Bank plant, one of six now operating there on smelting zinc, is being 
doubled in capacity to 120 tons a week. Beer, Sondheimer & Co. 
is constructing extensive works on the docks at Hamburg for handling 
and reducing zinc ores. In these works a new process will be em-- 
ployed in which the essential feature is pre onnar distillation of 
ore in special furnaces, the zinc being collected as zinc oxide. In 
Australia the Broken Hill Proprietary Company has erected new 
works in New South Wales for treating concentrates. The Sulphide 
Corporation is operating at Cockle Creek, and plans to increase the 
capacity of that plant during the current year, while the Zinc Cor- 

oration is reported to be constructing works near South Block 
fine, Broken Hill, for treating zinc tailings. 


TRADE CONDITIONS. 
WORLD’S PRODUCTION. 


The world’s production of spelter in 1906 increased 48,730 tons, 
or 6.7 per cent. Of this the principal share was contributed by the 
United States, which exceeded its production of the preceding year 
by 20,921 tons, or 10.3 per cent. The next larger gains were made 
by Belgium and Silesia, with 7,722 and 7,039 tons, respectively, 
indicating an increase of 4.7 and 4.8 per cent. The production of 
the United States comprised 28.9 per cent, nearly one-third of the 
entire production of the world. The following totals for foreign 
countries are those published by the Henry R. Merton Company, of 
London: 


The world's production of zinc, 1904-1906, 1n short tons. 


Country. 1904. 1905. 1906. 


P Where bose ud ARA AR A ll T 1,131 
Austria and Italy u.c ot rd ii Gat da a 10, 192 10,315 11,883 
A poke NO Re Uae oe ue NR Ale ie ees ating 154,314 | 160, 496 168, 067 
France and Spali icre seee oeie ue etre v eni D ecd paid a 54,107 55, 524 203 
GRAENA A AE 50, 949 56, 140 57,971 
WU AO A taxa Er ee MNS i ala O aeraianon ae ee 14, 442 15,176 16, 150 
Poland ca TS te ita EA eds ET Se nash ee ie 11,693 8, 422 10, 595 
Rhine District (Germany) sr AAA ean 72,083 74,127 75,7 
Silesia (Germany j. arenis dt O Fara £a RA 138,538 | 143,243 150, 282 
United States, c. ceils aon ce Ren als Sd cuc ket ace ta des e ape a 186,704 | 203,849 224,110 
TOU) sso orc Beane EE ohh a o E 603,022 | 127,202 775, 871 


United States percentage of world’s production. ................. 26.9 | 28. 0 | 28. 9 
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IMPORTS AND EXPORTS. 


The imports and exports of zinc in its different forms by the United 
States for the years 1902-1906, as reported by the Bureau of Statis- 
tics of the Department of Commerce and Labor, were as follows: 


Zinc imported and entered for consumption in the United States, 1902-1906, in short 


tons. 
Block or pigs. Sheets. Old. | Value of | 4 

Year. 4 : ae O — manufae- g dd 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. Lures. MAE 
1008. as 448 | $36,536 68 $8, 339 157 $8,299 | $32,708 $85, 8X2 
I903 r2 onn 202 19, 161 120 8,537 163 11,772 10,376 49, 546 
IM AR 341 34,211 17 2,230 36 3,247 10, 394 50, 082 
IUD. ser 428 46,295 14 1,953 86 5,110 8,253 61,611 
19060. eom 1,021 | 240.632 22 3,236 19 7,647 2,904 , 4254, 419 


; | 


a Not including more than 41,174 short tons of zinc ore, valued at $989,880. The tonnage of a part of 
this ore import was not given prior to July.1, 1906. 


Exports of zinc ore and of manufactures of zinc of domestic production, 1902-1906, in 
short tons. 


; Plates, sheets, pigs, 
Zinc ore. or bara. PIs Value of Total 
Year. ———— ANA OS value 
Quantity. | Value. | Quantity.| Value. tures. | 
A A 55,733 | $1, 449, 104 3,237 | $300,557 | $114,197 | $1,863,858 
Wa a ek Rd 39, 411 987.000 1,521 163, 379 71, 354 1,221,733 
A UAR nee eee ER eee 35.911 905, 782 10,147 1,094, 490 117,957 2,118,229 
DI E 30, 946 848, 451 5,516 682,254 150,995 | 1,690, 700 
ones edis esa d 27,7: 733, 300 4,670 583, 526 204,269 | 21,521,095 
a Not including 15,887 short tons of zinc dross, valued at $1,103,706. 
Imports of zinc oxide, 1901-1906, in short tons. 

Year. | Dry. In oil. Year. | Dry. | In oil. 
CITROEN RR 1,800 TU | 1,293 112 
A rhe EDEN RYE OE 1. 636 AE U A AI i | 1,718 171 
O See Peres Tae 1,744 S3 T9000 celia ade we deters ae 2, 096 146 

Exports of zinc oxide, 1904-1906. 
TIO A O eke ate RAE d ee short tons.. 8, 157 $628, 494 
A iba S ecce dura Ok date Radios EE aa ee do.... 11,280 810, 203 
TSG choses Sil R Eta Ge mn da PS ADAE LL d E aaa do.... 15,578 1, 149. 297 


CUSTOMS DUTIES ON ZINC ORES. 


The agitation of the question regarding the classification of certain 
zinc ores under customs acts and the assessment of duties on them 
was brought to a head early in 1906. It was originally maintained 
by certain mine operators, noa those of Joplin, Mo., that under 
prevailing practices importation by smelter companies of oxidized 
ores of zinc, which could be both bought and smelted more cheaply 
than their sulphide ores, tended to injure the zinc-mining industry 
in this country. Accordingly, on February 12, 1906, the Secretary of 
the Treasury issued the following order: “You are hereby instructed, 
following the advice of the Attorney-General, to classify ores chiefly 
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valuable for the zinc which they contain, as metallic mineral sub- 
stances in a crude state, under paragraph 183 of the existing tariff 
act, at the rate of 20 per cent ad valorem. You will admit calamine, 
silicate of zinc, free under paragraph 514." Against this ruling the 
zinc-smelting interests brought a test case in the name of the Kan- 
sas City Spelter Company. 

The tariff act of 1907 contains the following paragraphs: 


Art. 181. Lead-bearing ore of all kinds, 14 cents per pound on the lead contained 
therein, etc. 

Art. 183. Metallic mineral substances in a crude state and metals unwrought not 
specially provided for in this act, 20 per centum ad valorem, etc. 


FREE LIST. 


Art. 514. Calamine. 
ART. 614. Minerals, erude or not advanced in value or condition, by refining or 
regrinding or by other processes of manufacture. 


The parties to the controversy presented evidence in support of 
their respective contentions before the Board of United States Gen- 
eral Appraisers. The contention of the importers was that the car- 
bonates and silicates of zinc are free of duty under the provision in 
paragraph 514 for calamine, and that the others, the sulphides of 
zinc, or blende, are free under paragraph 614 as crude minerals. 

The record in these cases is voluminous, consisting of the testi- 
mony of many witnesses on both sides, supplemented by references 
to and extracts from a large number of scientific authorities. 

The conclusion of the Board of General Appraisers was— 


that the carbonates and silicates of zinc are included within the meaning of the term 
calamine as used in paragraph 514, and that they are free of duty under said paragraph 
and also under paragraph 614, and that the sulphide of zinc 1s free under the para- 
graph last named as crude minerals, etc., subject, however, to the qualification that 
when lead is found in these ores duty shall be taken on the amount of lead contained 
therein as described in paragraph 181. 


The substance and present status of the entire matter is concisely 
summarized in direct advice of the Secretary of the Treasury to the 
Survey under date of March 25, 1907, in which he says: 


I have the honor to state that the zinc ores are not provided for eo nomine in the 
tariff act of July 24, 1897, but it is the practice of collectors of customs, approved b 
this Department, to assess duty upon zinc ores other than calamine, under Sarah 
183 of the said act, a copy of which is herewith inclosed, as metallic mineral substances 
in a crude state at the rate of 20 per cent ad valorem. A number of protests filed with 
collectors against this classification have been decided in favor of the importers, the 
merchandise being held to be entitled to adinission free of duty, under paragraph 614, 
as crude minerals, and a number of protests against the classification under paragraph 
183 are still pending. 

Calamine is admitted free of duty under paragraph 514, but the Department holds 
that the term ‘‘calamine” should be confined to ores whose component material of 
chief value is carbonate of zinc and that only ores whose component material is car- 
bonate or silicate of zinc fall within the term ‘‘calamine.” 

Zinc ores or other ores containing lead in commercial quantities are admitted free 
of duty save for the lead contained therein, which is assessed with duty under para- 
graph 181 at the rate of 14 cents per pound. 


CONSUMPTION. 


The home consumption of spelter in the United States in 1906 was 
220,781 tons, an increase over that of the preceding year of 20,343 
tons, or 10.6 per cent. The consumption from 1900 to 1905, in tons, 
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has been as follows: 1900, 99,399; 1901, 141,697; 1902, 152,682; 1903, 
154,381; 1904, 180,911; 1905, 200,438. 


Consumption of spelter in the United States in 1906, in short tons. 


Supply: 
Stock at beginning of year............. 00542. narrar o 3, 463 
Producüóflszo£ie 4 eaten fade D tee 224, 770 
Imports for consumption...........--2.-2 2-2-2. e eee eee eee eee 1, 043 
Total avarlablgsi eee ae oe a ieee 229, 276 
Withdrawn: 
Stock at Clos of year T hs ees seen diada 3, 824 
Exports, foreign, in bond. ooo usce puede ie 1 
TEX PONS, domestic oras Babee isc 4, 670 
Total withdraw zu od Dos deer usua eto ia ee beara ks 8, 495 
Apparent domestic consumption..............2--.--0 22 eee eee eee eee ees 220, 781 


Statistics regarding the uses of spelter were not collected by the 
Survey for 1906, owing to the already numerous new features at- 
tempted. The hearty spirit of cooperation shown by producers of 
spelter in furnishing their statistics encourages an effort to secure 
statistics on consumption from the consumers in the future. The 
following table, as prepared by Mr. W. R. Ingalls and published in the 
Engineering and Mining Journal, gives the principal purposes for 
which spelter was used in this country in 1905 and 1906: 


Uses of spelter in the United States. 


1905. 1906. 
Purpose. Se SSS eS 
Quantity. | Percent. Quantity. | Per cent. 
Short tons Short tons. 
Galvanizing..... AS lcd imi ale Lee Et ur 100, 000 50 124, 000 55 
Brass Making cercos m 52, 000 26 57, 000 253 
Sheet ZING os seed cese hese XXE NR A Ede ic ep 34, 000 17 36, 000 16 
Lead desilverizati0D......oooooonocorrcnrrronnrrnanoono. 2, 400 5] 2, 500 1 
OLlét DUEDOSeN V. aria a e 10, 854 5 6, 000 23 
TOLülc A etchant at amu Edna oly ed 199, 254 100 225, 500 100 


a The apparent falling off in the consumption of zinc for ‘other purposes '” in 1906 is explained by 
a more complete itemization of the consumption in 1906; in other words, there was probably more 
spelter used for brass making in 1905 than the above table shows. 


World's consumption of spelter in 1906.4 
Short tons. 


Ais na Hungary ads A clea eat E aue wae 31, 746 
A A E kane EE EET 38, 581 
A PE O ————— — 69, 665 
NA eee divas a Alen es wenn Ouse Mae meee Mo oo bo 161, 266 
Great BR AR ncaa ex uss UR a 168, 652 
O AA cole [cce O n Es CE aM M e A 4, 409 
Daly sowie Wed shies awe cce su ID CC D MD eae Det eae E 11, 023 
IUS. ee eee C amin eke Bee ie Du E wie ieee ce EU E Rude 18, 739 
SPD escorpio eras ope ee sete Dee ie o ata 5, 181 
hited, tati ca e dl o 220, 781 

PPG A A II NE 730, 043 

United States, percentage of world consumption..................... 30 


a Computed from statistics published by Metallgesellschaft and Metallurgische Gesellschaft A.-G., 
April, 1907, Frankfort-on-the-Main, p. 65-75. 
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PRICES. 


The general rise in the price of spelter which began in 1900 con- 
tinued through 1906. The average price in New York for 1906 was 
$0.061; in St. Louis, $0.060, the highest monthly price reached being 
$0.0659 in December, and the lowest, $0.0599,in May. This maximum 
monthly average of $0.0659 was the highest since May and June, 1899, 
and except that, the highest since February and March, 1880, that is, 
for sixteen years. As the average monthly price was much higher than 
the price in the high-record year, 1899, except during the abnormal 
and short-lived rise in the latter year, the price in 1906 may be said 
to have again reached the level at which it stood during the middle 
seventies and toward which it has been rising since the early eighties. 

In detail it is to be noted that the opening pe with the January 
average of $0.06487, gradually fell almost to the minimum in March, 
rose slightly in April, and descended on May 24 and 29 to the lowest 
point reached during the year, namely, $0.0590. After another false 
start, rising in June, only to fall nearly back to the lowest point in 
July, the price then moved actively upward, closing the year, Decem- 
ber 28 and 31, with a maximum price of $0.0670. 

The following table, giving highest and lowest prices of spelter in 
each month for the years 1902-1906, inclusive, is based from 1902- 
1905 on a in the Iron Age; the 1906 figures are from daily quo- 
tations in Engineering and Mining Journal. 


Price of common western spelter in New York City, 1902-1906, by months. 


_ {Cents per pound.] 


January. | February. March. April. 
Year AE awe JE APTA dH ADR AE: POT MM 
Highest. | Lowest. | Highest. ' Lowest. | Highest. | Lowest. | Highest. | Lowest. 
1009... Lgs esci S 4. 30 4.25 4. 25 4. 00 4. 35 4. 20 4. 45 4. 40 
1003, 2 4 tee uRD 4. 90 4. 55 5. 05 4.97 5.75 5.05 5.75 5. 50 
E esheets 5. 10 4. 90 5. 10 4.95 5. 20 5.05 5.27 5.20 
1905... eher RT 6. 20 6. 10 6.15 6. 10 6. 15 5. 87 6.00 5.75 
1900... nt accedet us 6. 70 6. 00 | . 15 6. 05 6. 35 | 6. 10 6. 15 6. 05 
May. June. | July. August. 
Year — -——' - ——— — —-—— — 
Highest.| Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
A certs 4.65 4. 40 4.85 4.80 5.35 5.05 5. 50 5. 35 
10038 oca och oes E 5. 80 §.75 6.25 5.75 6.25 5. 87 6.00 5. 80 
1908 AA AS 5.2 4.95 4.95 4.75 4.90 4.87 5. 07 4. 90 
IU a oa 5.70 5. 40 5.35 5.25 5. 60 §. 25 5. 80 5. 60 
1900. eke 2 eta oe eee 6. 10 5. 90 6. 20 6. 00 6. 05 5. 97 6. 05 6. 02 
September. October. November. December. 
Year. (ás  A Ep ues qe coe es 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
TID oes sts dedos tic 5. 50 5. 30 5.50 5. 40 5. 35 5. 10 5.00 4.50 
a 6. 10 6.00 6. 12 6.00 6. 00 5.25 5.25 4. 65 
DOT. iu o ood Bia eee 5.15 5. 07 5. 37 5. 15 5. 80 5.37 6. 12 5. 80 
IU S nose bore 5. 95 5.75 6. 15 6.00 6. 25 6. 10 6. 60 6. 40 
A eat easeees 6. 35 6.05 6. 30 6.15 6. 45 6. 25 6. 65 6. 45 
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FUTURE OF THE INDUSTRY. 


In the immediate future, and until accumulated ores shall be 
exhausted, the production of zinc will readily meet all demand for con- 
sumption, and the market may be temporarily sated. Foreign ore 
production and cheap peii des to supply foreign consumption 
and to prevent export from this country and may possibly cause a 
slight falling off in prices. Following the present period of extraordi- 
nary activity, however, and in a relatively short time, normal condi- 
tions will obtain. 

In the long run, continued increase in the use of zinc promises to 
outrun the present great increase in production, and as consumption 
thus presses upon production again it 1s believed that prices will gradu- 
ally rise and render the zinc industry an increasingly profitable field 
for enterprise. 


Summary of spelter statistics for 1906. 


Production of spelter by United States ...........02.-. cece eee e ees short tons.. 224,770 
Consumption of spelter by United States............... ll. e eee ee eee do.. 220, 781 
Excess of United States production over consumption.................. do.. 3,989 
Production ot zinc by world. 3.600 cest aa do.. 775.871 
Consumption of zinc by world................ e cee eee cece eee ence do.. 731, 043 
Excess of world production over consumption. ..............0-02---06- do.. 44, 828 
United States percentage of world production.....................LLL. do.. 28. 9 
United States percentage of world consumption...................LuL.. do.. 30. 0 
Rank of United States among zinc-producing countries................. do.. Second. 
Rank of United States among zinc-consuming countries..................... First. 


DIRECTORY OF SMELTING COMPANIES. 


Many inquiries come to the writer from mine operators regarding 
treatment of ores and location of smelters. In the belief that it may 
thus be of mutual aid to ore producers, as well as to smelting com- 
panies, the following list is given. It includes the name of each com- 
pany in this country at present engaged in smelting zinc ores, its office 
address, and location of works. In case both office and works are at 
same locality the address 1s not repeated. 


American Zinc, Lead and Smelting Co., Boston, Mass. 
Works: Caney and Dearing, Kans. 
Chanute Zinc Co., Chanute, Kans. 
Cockerill Zinc Co., Nevada, Mo. 
Works: Altoona, Gas, La Harpe, and Pittsburg, Kans.; Rich Hill and Nevada, Mo. 
Edgar Zinc Co., St. Louis. Mo. 
Works: Carondelet, Mo.; Cherryvale, Kans. 
Granby Mining and Smelting Co., St. Louis, Mo. 
Works: Neodesha, Kans. 
Grasselli Chemical Co., Cleveland, Ohio. Works: Clarksburg, W. Va. 
Illinois Zinc Co., Peru, Ill. 
Lanyon-Starr Smelting Co., Bartlesville, Okla. (Ind. T.) 
eee ce Zinc Co., Tola, Kans. 
Vorks: lola and La Harpe, Kans. 
Matthiesson & Hegeler Zinc Co., La Salle, Ill. 
New Jersey Zinc Co., New York City. 
Works: Newark and Franklin, N. J.; South Bethlehem, Florence, and Palmer- 
ton, Pa.; Gasand Iola. Kans.; Mineral Point, Wis.; Depue and Waukegan, Ill. 
Ozark Mining and Smelting Co., Cleveland, Ohio. 
Works: Joplin, Mo.; Coffeyville, Kans. 
Pittsburg Zinc Co., Pittsburg, Kans. 
Sandoval Zinc Co., Sandoval, IIl. 
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United States Smelting Co., Canyon City, Colo. 

United States Zinc Co., Denver, Colo., and New York City. 
Works: Pueblo. Colo. 

United Zinc and Chemical Co., Kansas City, Mo. 
Works: lola and Argentine, Kans.; Springfield, Ill. 
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QUICKSILVER. 


By J. M. BoutweE t. 


CONDITION OF INDUSTRY. 


The quicksilver industry in the United States was less active in 1906 
than in 1905. The domestic production about satisfied domestic con- 
sumption, and exports fell off considerably. The decrease in domestic 
demand is due largely to the increasing adoption of other processes 
than amalgamation for the recovery of the precious metals. The 
decrease in exports may be ascribed to the fact that Mexico, which 
formerly imported considerable quantities from this country, at 
present not only supplies its own wants, but exports about 190 metric 
tons; also to the fact that the company which controls the industry in 
this country preferred not to accept bids of $30 a flask for exports to 
China. The production will hardly be measurably increased— 
though it is believed that domestic resources are equal to any reason- 
able tax on them—until the demand shall increase sufficiently to 
raise the price notably. 


PRODUCTION. 


The production of quicksilver in the United States in 1906 was 
26,238 flasks of 75 pounds each, valued at $958,634, as compared with 
30,451 flasks, valued at $1,103,120, in 1905, a decrease in quantity of 
4,213 flasks and in value of $144,486. This decrease is due to the 
great falling off in the output of the California mines, as the Texas 
producers a little more than held their own, and Utah measurably 
increased its production. The domestic production of quicksilver in 
1905 and 1906 and the value of same are shown in the following table, 
that for 1906 being based on direct confidential returns made to the 
Survey by all known producing quicksilver mines. The world’s pro- 
duction 1s given in connection with a brief discussion of foreign 
resources and development. 


Production of quicksilver in the United States in 1905 and 1906, in flasks of 75 pounds. 


1905. 


1906. 
State ee a ge EE 
Quantity. | Value. Quantity. Value. 
a A ida od ase ie uke ek nik Sa E 24, 635 $886, 081 20, 310 $730, S08 
OOO courses O ele Mi ru ELSE 43 1,677 3 109 
TNO NAG Soca ws 4, 723 173, 362 4, 761 178. 829 
nr aer xq 1,050 42, 000 1, 164 48, S83 
Fötal AA O uif ie tto | 


30, 451 1, 108, 120 | 26, 238 958, 634 
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RESOURCES AND DEVELOPMENT. 
CALIFORNIA, 


California quicksilver mines yielded in 1906 a total of 20,310 flasks, 
valued at $730,808, or 77.4 per cent of the product of the United 
States. As compared with the State’s production in the preceding 
year this is a decrease of 4,325 flasks, or 3.6 per cent. 


Total production of quicksilver in California, 1850-1906, in flasks.a 


1850. Sed veces 7,223. | 1870 IA 30, 077 | 1890........... 22, 926 
les 27.119 IB. cis 31, 686 | 1891........... 22, 904 
\ 57 II 20, 000 | 1872........... 31, 621 | 1892........... 27, 993 
Ius eee eee 22, 284 | 1873 ........... 27, 642 | 1893 .......... 30, 164 
¡Lo E 30, 004 | 1874 ........... 27, 756 | 1894........... 30, 416 
A 33, 000 | 1875 ........... 50, 250 | 1895........... 36, 067 
SI 30, 000 | 1876........... 72,716 | 1896........... 30, 765 
uu cecetates 28, 204 | 1877 ........... 79, 395 | 1897 ........... 26, 691 
Ee: a EE 31, 000 | 1878........... 63, 880 | 1898........... 31, 092 
1850: c deese 13, 000 | 1879... ........ 73, 684 | 1899 ........... 29. 454 
1860........... 10, 000 | 1880...... s. 59,926 | 1900.......LLL. 26. 317 
186 AA 35, 000 | 1881........... 60, 851 | 1901........... 26, 790 
ada 42, 000 | 1882........... 52, 732 | 1902 AA 28, 972 
1863.. A 40, 531 1883 ............ 46, 725 | 1903........... 30, 526 
1864 cc 47,489 | 1884 ........... 31, 913 | 1904........... 29, 217 
1865 A 53, 000 | 1885 ........... 32. 073 | 1905........... 24. 635 
ass 46, 550 | 1886........... 29, 981 | 1906........... 20, 310 
18671... eser 47,000 | 1887........... 33, 760 = 

1868 .......... 47,728 | O cio 33, 250 Total .... 2,017, 654 
En A 33, 811 | 1889 ........... 26, 464 


San Benito County maintained its lead, but San Luis Obispo County 
passed Napa County. San Luis Obispo and Santa Clara counties 
made gains of 327 and 222 flasks, respectively, while the production 
of Napa County fell off 1,299 flasks and that of San Benito 564 flasks. 
The great producers which have afforded the bulk of this output are 
the New Idria in San Benito County, the New Almaden in Santa 
Clara County, the Cambria and Oceanic in San Luis Obispo County, 
and the Napa and Great Western in Napa County. The detailed pro- 
duction by the counties, with value of same according to actual 
eae returns from all known producers, is shown in the following 
table: 


Production of quicksilver in California, by counties, during 1905 and 1906, in flasks of 
75 pounds. 


1905. 1906. 
County. Mr a Pos 
| Quantity.’ Value. | Quantity. | Value. 

Cols e coo A da LA uec e podas 326 $12,321 13 $488 
O pesos eee se A tienes Sates cerita M Id EE 1, 462 51,937 13 455 
AA A A A, A a ated 50 1, 800 
NAPA Coe cate Ges uer i a ads 4,853, 171,910 3, 554 126, 094 
San JdiblitU ors conss deae o SIR WORD Ld qu ue de sam 7,967 | 286,959 7, 203 254, 813 
San Luis ODISDO coo as ruens Y mee ESTE Eme NAE 3,510 : 126, 440 3, 837 137,955 
I ———— | 2,003 | 95.998 2,915 | 109,318 
NI uo uero O an n ted (Seere Siia 
SOHO: douce oe ue RE te hea es d, EM M LE CA due ) 601 20, 588 528 20,120 
S P NE NN E | 2,584 | 97,041 2,031 73, 789 
A A I LS acacia Bua i ed E T AEE EE 
T A AR CN Dt ASEOS ! 639 7- 22,917 | 106 5,976 
Total. O A O O Be Id ! 24. 635 | 886, 081 20, 310 730, 808 


a 764 pounds net; 75 pounds net since June 1, 1904, 
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In 1906 low prices and slack demand seriously interfered with the 
quicksilver mi industry of the State. The great diminution in 
production is made up of decreases by a few large mines and man 
small ones. Only a fon mines increased their output in 1906. 
few new properties were opened but many small mines closed down 
entirely, and some others operated only intermittently. The new 
Idria in San Benito County is reported to be the only quicksilver 
mine in the State now paying a dividend. On some properties the 
earthquake caused serious damage, and on others, as at the Socrates, 
in Sonoma County, salivation is stated to be troubling the miners. 

The present situation is not believed to be due to lack of resources, 
as certain large producers are reliably reported to have excellent 
reserves, several medium-sized ones with good ore in sight closed 
down, and a number of new discoveries have been described. On the 
contrary, the situation is due, it is generally believed, to greatly 
decreased demand and the resulting low prices, under which mining 
operation at the present prices of material and labor can not be 

rofitably conducted except on a large scale. The course of the 
industry during the present year, therefore, must depend particu- 
larly upon the demand. 


TEXAS. 


In 1906, Texas produced, according to direct returns to the Sur- 
vey, 4,761 flasks of quicksilver, valued at $178,829, or 18.1 per cent 
of the total output of the entire country. The increase in quantity 
over that of the preceding year was 38 flasks, and the increase in its 
propor of total domestic production was 2.6 per cent. The annual 
and total production of the State is shown in the following table: 


Production of quicksilver in Texas, 1899-1906. 


T89) CA Flasks@. 1,000 | 1904 .................... Plasksa. 5,336 
O rd os do.... 1,800 | 1905...................... do.... 4,723 
Ir ai us do.... 2,932 | 1900. Lose aee puc Rd do.... 4,761 
O aa do.... 5,319 

Dr done do.... 5,029 de A do.... 30, 900 


This production was contributed by the Marfa and Mariposa, 
Chisos, Terlingua, Texas-Almaden, and Lone Star companies, all 
located in Brewster County. The production was increased despite 
the fact that two former producers were idle during the year and a 
third operated only intermittently, and also despite extensive im- 
provements, both surface and underground, that were made by most 
of the active companies. The increase was due to the fact that the 
largest producer, the Marfa and Mariposa, maintained its former 
gi production, and other companies made noteworthy additions. 

he most important development during the year in the industry 
in this State was the demonstration that ores of commercial value 
extend to considerably greater depths than those at which they are 
mined at present. The bulk of the mining up to 1906 was shallow, 
being at a depth of less than 50 feet. In 1906 shafts sunk to depths 
of 200 feet and 350 feet, respectively, proved an extension of good ore 
to at least those depths, and it is reliably stated that “ore may be 
profitably mined at much greater depth than has yet been reached. ”®? 


a Flasks of pe pounts net; 75 pounds net since June 1, 1904. 

ò Phillips, W. B., Prospects of the quicksilver industry in Texas: Mining World, Oct. 13, 1906. Also, 
Proceedings of American Mining Congress, vol. 8. El Paso meeting. The writer has drawn freely from 
these articles, and further desires to acknowledge kind cooperation by their author. 
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Furthermore, prospecting with diamond drill is reported to have 
proved the existence of two new bodies, both in Brewster County, 
one east of the Lindsey and Dallas property, the other 100 miles dis- 
tant and a few miles northeast of Cigar Springs Mountain. Impor- 
tant additions and improvements were also made in connection with 
reduction plants. These will be briefly described under “ Reduction.” 

The development and operation of these quicksilver mines in 
Brewster County in the Big Bend of the Rio Grande, has been acconr- 

lished in spite of serious natural impediments, notably insufficient 
fuel, water, and transportation. The water problem can be met in 
the future, as it has been in the past, by utilizing rain water caught 
during the rainy season, and by hauling from a near-by stream. 
The fuel problem, however, for those companies that can not depend 
on streams for water sufficient for generating steam power, presses 
more seriously, as the supply of mesquite wood within reasonable 
distance is rapidly approaching exhaustion. Limited quantities of 
Cretaceous coal are known to occur in thin seams at several accessible 
points, and in 1906 these deposits were somewhat developed. In 
view of the successful utilization of similar coals elsewhere for making 
producer gas for operating gas engines, a like use of this coal is 
worthy of early and thorough consideration. If sufficient power can 
be satisfactorily obtained from this source, the proof of extent of ore 
in commercial value to much greater depth than hitherto known, 
and the solution of the fuel problem, should insure to the industry in 
this district a promising future. ` 


UTAH. 


The Sacramento Gold Mining Company, at Mercur, Tooele County, 
the sole producer in Utah, increased its output of quicksilver in 1906 
over that for 1905 by 114 flasks, or 10.8 per cent, giving Utah the 
largest increase of any State over its production of the preceding year. 

n this property quicksilver mining is incidental to gold mining, 
though the exploitation of this interesting deposit has proved profit- 
able for several years. The ore is an eart 1y cinnabar with a siliceous 
gangue, and yields 6 per cent on an average and 80 per cent in picked 
samples. It occurs in bands in an altered cherty limestone adjacent 
to a dike and to a fracture zone. In general, the portion of this 
limestone which bears quicksilver constitutes a lenticular shoot meas- 
uring about 10 feet in thickness, 50 feet along the strike, and 140 feet 
on the dip. This lens is coincident with the bedding of the limestone 
along the middle and major portion of its dip, but at its upper edge it 
bends and cuts abruptly across the bedding; while at its lower edge, 
on approaching the dike and fracture on its dip, it drops sharply 
down across the bedding, pinching out at both its upper and lower 
terminations to thin alee This main shoot of good ore is now 
i beacons: exhaustion, and though other bodies have been found on 
this property, they are of much lower grade. The ore is treated on 
the property in six retorts, each taking four pans, which afford a 
total capacity of 20,000 tons. 


OREGON. 


Oregon has been a small producer for several years, but in 1906 
had it not been for a new producing property, its production would 
have been nothing. The main operator in 1906 was the Almaden 
Gold and Quicksilver Company, at Howard, Crook County. The 
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most extensively developed property in the State, the Black Butte 
Mine, which also has a thorough equipment with a special furnace 
and retort, is understood to have remained idle. Considerable pros- 
pecting was carried on in Jackson, Josephine, and Douglas counties, 
and several occurrences of ore of good grade are reported. The 
greatest activity was in the Meadows District mines, in Jackson 
County, where a depth of 400 feet is stated to have been reached and 
a furnace and retort erected. 


NEVADA. 
Nevada has, from time to time, produced a few flasks of quicksilver, 
and du the last year or two several new deposits have been dis- 
covered. Humboldt County new-found deposits are being devel- 


oped in Eldorado and American canyons; two or three occurrences of 
cinnabar of good grade have been opened in the Goldfield district, 
and discoveries are reported from the South Bullfrog district in the 
Funeral Range. In Eldorado Canyon, Humboldt Range, a consider- 
able tonnage of 2.4 per cent cinnabar ore is stated to have been 
pan On the east slope of this range in American Canyon P 
of gold and cinnabar in intimate association are being developed. 
On the Dixie Group, in this locality, streaks of cinnabar of consider- 
able size occur in a strong quartz vein, which traverses igneous 


country rock.“ 
ARIZONA. 


A quicksilver deposit is being actively developed at Cinnabar, 14 
miles from Ehrenberg, in Yuma county, Ariz., by the Colonial Mining 
Eompany A shaft 180 feet deep is said to have been sunk on a body 
of cinnabar ore which is stated to yield 1.5 per cent. No shipments 
are reported. In this vicinity, another property, the Dangerfield- 
Beemer, is operating. Quicksilver prospects are also reported at a 
point about a dozen miles from Prescott. 


WORLD'S PRODUCTION. 


The world's production for the years 1902 to 1905, inclusive, 
(authentic figures for 1906 not, yet being available), are shown in the 
following table. The figures for quantities produced by foreign coun- 
tries in 1905 are based upon those compiled by the Metallgesellschaft 
and the Metallurgische Gesellschaft, and the values are compiled on 
the basis of a uniform price of $1,058 per metric ton. The figures 
for the United States are those published by the Survey. 


World's production and value of quicksilver in 1902-1905, in metric tons. b c 


-m "IDE D ——— ——— —— 


1902. | 1903, 1904. 1905. 
Country. | pa Co 
rc Value. pe Value. Pres | Value. pre ¡ Value. 

United States....... 1,190 | $1, 467, 848 1,237 | $1,544,934 1, 1&8 | $1,503,795 | 1,036 £1, 103, 120 
Austria.............. 511 568, 929 520 621,753 536 602,235 ' 570 603, 060 
Talon 260 | 310, 080 314 373,065 350 396,335 352 372, 416 
Russia.............. 416 à; 506, 366 362 430, 196 393 441, 597 318 336, 444 
SDAllB AA 1, 425 1, 941, 387 914 | 1,002, 239 1,020 1, 146, 132 R34 8852, 372 

4,090,097 | 3,110 | 3,297,412 


Total.......... 3,802 | 4, 794,610 adl 4,062,187 | 3,492 


a For information TERI the occurrences in Humboldt County the writer is indebted to Jas. F. 
McClelland, of Tonopah, and W. G. Adamson, of Winnemucca. 

b Mexico exported 335 tons of E vet in 1901, and 190 tons in 1904 and 1905, 

€ À partial estimate of the world’s production of quicksilver in 1906 "i Mr. V 8plrek gives 3,237 metric 
tons, derived as follows: Almaden, Spain, 1,242 tons; California, 941 tons; Idria, Austria, 526 tons; 
Monte Amiata, Italy, 318 tons; and Ni tovak, Russia, 210 tons. 
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From this table it appears that the world’s production of quicksilver 
is afforded by the United States, Spain, Austria, Italy, Russia, and 
Mexico, in the order mentioned. 

Spain.—The greatest single quicksilver mine in the world is the 
famous Almaden, at Almaden, Spain. Its history dates back before 
its occupation by the Romans, and yet it is now yielding annually 
about 1,500,000 pounds of quicksilver. That quantity, augmented 
by a small amount afforded by a few other relatively minor producers 
in the provinces of Almeria, Granada, and Oviedo, gives Spain a pro- 
duction rank second to that of the United States. 

Italy.— During 1906 a critical study of the quicksilver deposits of 
the Monte Amiata district in Italy, the sole producing section in 
that country, yielded valuable information.“ 

The deposits are all of cinnabar, and they occur in limestone of 
Eocene and Lias ages, overlain, in some instances, by trachyte. The 
conclusion was reached that the deposits were formed by the entrance 
of an acid solution of quicksilver, iron, and other metals into clayey 
limestones, resulting in a formation of sulphur compounds of calcium 
and the alkalies, which precipitated the mercury in solution as red 
crystallized mercury sulphide. The deposits have been opened 
through six mines and several prospects, while a number of outcrops 
yet remain unprospected. The rich ores, running 1.89 per cent mer- 
cury, have been practically worked out and only low-grade ores, run- 
ning between 0.5 and 0.75 per cent, are now available. In 1904 
60,403 tons of ore, averaging 0.58, yielded 352 tons of mercury. 

Mexico.—In Mexico, quicksilver is in much demand for amalga- 
mation. Despite the introduction of modern methods of metal 
recovery, native conservatism and costs lead to the continued use of 
quicksilver for the recovery of silver. The deposits are numerous, 
widely distributed, and, in many cases, historic. They are generally 
rather low grade, averaging about 1 per cent. The most important 
ones in the Republic are at Huitzuco, in the State of Guerrero, 67 
miles south of Mexico City, where cinnabar occurs over an extensive 
area. At Guadalcazar, in San Luis Potosi, deposits occurring in 
limestone prove highly productive. Considerable deposits are known 
in Queretaro and Guanajuato, and limited deposits in the States of 
Morelos, Jalisco, Mexico, Hidalgo, Zacatecas, and Chihuahua, and 
others at various points are operated on a small scale. 

Austria.—The Austrian mines maintain their output of about 550 
metric tons with great regularity. The chief producers in that 
country are the Idria mines. 

Russia.—The Russian deposits at Nikitovak afforded 75,181 tons 
of cinnabar ore in 1906, a decrease of 7,586 tons. This comprises 
practically the entire output from this country, as the Daghistan 
mine yielded only a small amount. 

Japan.—Japan produced, in 1906, quicksilver valued at about $350. 

China.—In China, in the province of Kweichow, the Wan Shan 
Chang mines, situated about 1,300 miles from Shanghai, contain 
isolated irregular deposits of cinnabar in magnesian limestone.^ 

These deposits are reported to have been extensively worked since 
the fourteenth century and to have yielded, until quite recently, 
about 4,000 pounds a month. This output has now been great, 


a Spirek, V , The Mercury mining district of Monte Amiata, Italy: Min. Mag., April, 1906. 


b Brelich, Henry, Chinese methods of mining quicksilver: Abstract from r read before Institute 
of Mining and Metallurgy, Min. Reporter June 8, 1905 E 
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reduced, however, so that in 1905 it was only about 270 pounds a 
month. Methods of mining and-reduction are very crude. The 
product is utilized for home consumption, entirely for the manufac- 
ture of vermilion. . 

Deposits are also regularly worked for a small production in Peru 
and Algeria, and recently some high-grade ore is reported to have 
been discovered in Vancouver Island. 


TREATMENT. 


The method employed for reducing quicksilver ore, as is shown by 
the practice in various quicksilver districts, depends mainly on the 
character of the ore And on the natural conditions. The processes 
comprise two main steps: (1) Volatilization—freeing the mercury 
from associated elements, and (2) condensation—reducing the mer- 
curial vapors to liquid form and collecting this product. This treat- 
ment is accomplished either in closed retorts or in furnaces.  Briefl 
stated, ‘‘retort reduction is essentially a simple distillation in whic 
the mercury vapor is kept separate from the flame and smoke of the 
fire box," while in furnace reduction ‘‘all the gases enter the con- 
densers together.’’¢ 

Retorts are only suited for treating high-grade material, or for 
limited operations. In this country fine-ore furnaces, of the shaft 
type, are now most commonly used. 

is California, where the ore is regarded as generally decreasing in 

grade, both retorts and furnaces are used. More than half a dozen 
properties, including the Cambria, Napa, Oceanic, and Socrates, 
operate 50-ton Scott furnaces, while other properties use smaller fur- 
naces of the same type. The New Almaden operates six intermit- 
tent furnaces, and the Great Western & Litchfield furnace. The New 
Idria Mining Company, whose furnace and retort were somewhat 
damaged by the earthquake, though still running, has laid stone 
foundations for & new furnace and retort 

In Texas, where the serious factor is scarcity of fuel, and, with one 
or two exceptions, scarcity of water also, the Scott furnace is in 
almost universal use. The Marfa and Mariposa use two Scott fur- 
naces of 15-ton capacity each. The Chisos leases the 10-ton Scott 
furnace at the Colquitt-Tigner property, 6 miles distant, but is now 
building a 10-ton ea of the same make on its own property. 
The 50-ton Scott furnace owned by the Big Bend Company was not 
operated during the year, and that of the same capacity and make 
owned by the Terlingua Company was operated only at intervals. 
In April the Texas-Almaden Company completed a 20-ton Scott 
furnace of special improved design. The condensers are constructed 
with close lining of brick of special quality to minimize the escape of 
quicksilver, and are maintained at a steady temperature by means of 
an 18-inch ventilator over each. 

In Utah, at Mercur, on the property of the Sacramento Gold Min- 
ing Company, high-grade ore is treated at the mine in six retorts 
(each taking four pans) of a total capacity of 2,000 tons. 

At the Black Butte quicksilver mine in Lane County, Oreg., an 
experimental furnace, designed by and named after the general man- 
ager of that property, and known as the Dennis roasting furnace, 
was built in 1905, but was not operated in 1906, as the mine was 


a Booth, Frank J., Reduction of quicksilver ore: Min. and Sci. Press, Nov. 10, 1906, p. 570-571. 
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not producing. It was constructed to secure, at minimum cost, per- 
fect combustion for a large tonnage of low-grade ore. The small 
furnace comprised a series of primary and secondary combustion 
chambers and a number of other special devices, including one for 
preventing loss by the escape of raw ore dust. In test runs it is 
reported to have afforded a thorough roast of ore and volatilization 
of values in four hours, and to have eliminated practically all loss 
through flue dust. 

In the Monte Amiata district, Italy, where the ores now mined 
are of very low grade, the treatment has been brought to a very 
high degree of refinement. The Czermak-Spirek continuous auto- 
matic reverberatory roasting furnace is almost universally used. 
The Spirek shaft furnace is also in operation at several plants. The 
largest mines use roasting furnaces which have a capacity of 24 tons 
of low-grade ore and 50 of high grade, while the medium-size furnace 
handles 12 tons and various smaller ones 6 to 3 tons. The Czermak- 
Spirek roasting furnace is also used in Idria, Austria; Almaden 
Spain; Nikitovak, Russia; Vallalta, Tyrol; Taghit, Algiers, and 
Smyrna, in Asia Minor. 


TRADE CONDITIONS. 


The world’s market for quicksilver in 1906 was weak. Although 
the prices of nearly all other metals rose tb] during the vee in 
response to strong demand the price of quicksilver remained about 
stationary and reacted at the close to the T price of the year. 
The main cause of this weakening in world demand and the resulting 
stagnation in price is generally believed to be the extensive diminu- 
tion in the use of quicksilver for recovering the precious metals by 
amalgamation. At present the leading consumers are understood to 
be China, which uses quicksilver for the manufacture of vermilion, 
and Japan, which is reported to utilize it for making high explosives. 

The conditions which prevailed in the United States, as explained 
in the introductory statement on domestic conditions, although par- 
taking of the general apathy, were fairly good. 


IMPORTS AND EXPORTS. 


The decreased domestic production about equaled domestic 
demand. Imports fell off greatly. Exports also decreased, largely 
owing to the fact that the California interests did not find it necessary 
to export surplus product to the Orient at cut prices as largely as in 
previous years. There were no exports of foreign quicksilver from 
this country in 1906. , , 

The imports and exports of quicksilver are shown in the reja 
tables, which are compiled from records of the Bureau of Statistics o 
the Department of Commerce and Labor. 


Quicksilver imported and entered for consumption in the United States, 1900-1906, in 


pounds. 
Year. Quantity. | Value. Year. Quantity. | Value. 
000. oats tere ee eines Td 2,616 $1,051 || 19042) ooi eee I (a) $1, 405 
IU0Lu odit es uceucri ue ce ae gs 1, 441 AAA Sete RID 2,690 1,710 
1902 c orc eek aes die (a) 2,166.11 1900. ais } 84 b 327 


1903: eee ee ee (a) 1, 065 | 


a Not stated. b Including quicksilver valued at $277, quantity not given. 
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Exports of quicksilver from the United States, 1900-1906, in flasks.a 


Value. Year. Quantity. | Value. 
$425,812 || 1904......................... 21,064 | $847,108 

475,609 || 1905......................... 13, 534 489, 756 

575,099 || 1906... eere rette 6, 456 243, 914 


719, 119 
a Flasks of 764 pounds net; 75 pounds net since June 1, 1904. 


Exports of domestic quicksilver from ic oim in 1905 and 1906, by countries, in 
a - 


1905. | 1906. 

Country Se S T 
Quantity. | Value. | Quantity. | Value. 
China (Hongkong)...........................eeece eren 3,000 | $104,831 503 $16, 631 
MOXICO PEO E tral 5,572 | 201,310 , 639 61, 132 
A A Dub De de sede ilS 3,283 | 121,372 602 , 688 
1,080 40, 640 23, 350 

23 

24 

17 


a Flasks of 76) pounds net; 75 pounds net since June 1. 1904. 


PRICES. 


In January, 1906, the prices of quicksilver stood in New York at 
$40 a flask and in San Francisco at $39 for domestic and $37.50 for 
export. The price rose in February to $41 in New York and to $39.50 
(domestic) and $38 (foreign) in San Francisco. At this level the 
prices were firmly maintained, chiefly by the pooling of the California 
output, until near the close of the year. In December, the price at 
New York.fell to $40, but the San Francisco price of $39.50 was 
maintained. ` 

The price in London started at £7 5s. in January, rose to £7 7s. 
6d. in February, and stood at this point until August, when it de- 
clined to £7 5s. and to £7 and there remained. | 

In brief, the price of quicksilver through nearly the entire year 
was $40 at New York and $39.50 at San Francisco, with that for 
foreign shipments $1.50 lower until November, when it was $2 lower. 


BAUXITE AND ALUMINUM. 


By Ernest F. BURCHARD. 


BAUXITE. 


PRODUCTION. 


The production of bauxite in the United States in 1906 amounted to 
75,332 long tons, valued at $368,311. Compared with the production 
in 1905 of 48,129 long tons, valued at $240,292, the production in 1906 
has increased 27,203 tons—nearly 57 per cent—while the average price 
per ton remains nearly the same. A reduction of perhaps 10 cents per 
ton is the average difference noted in the 1906 price as compared with 
that of 1905. The per cent of increase in tonnage from the Georgia- 
Alabama district is about even with that of Arkansas, the latter State 
still leading in production, as it has done since 1903. 

The following table gives the production and value of bauxite from 
1889 to 1906, inclusive: 


Production of bauxite in the United States, 1889-1906, by States, in long tona. 


Year. Georgia. | Alabama. | Arkansas. Total. Value. 


A RT rv. eee A 728 $2, 366 
(LS A MR IU IDE et ¡EN A HIMEN 1, 844 6,012 
ls tooo 3, 301 2, NORUNT 8, 593 11, 675 
ro AE A ER ec O 5, 110 5,408 |............ 10, 518 34, 188 
S ad aa UNO ERUNT NODE te: 2, 415 O, TOA ARRIERE 9,179 

TS T a sees souk 2, 050 "LUTO EE 11, 066 85, 818 
TE A RA 3, 756 18,8134 OS 17, 069 , 000 
E NI A ON 7,313 11,051 |.........-.- 18, 364 47, 338 
Er E A IN A UE O 7, 507 13, 083 |............ 20, 590 57, 652 
[ud . ceci ahem iu Walco cn e ncs O eee 25, 149 75, 437 
o Saris ounce MECA neue ON dod: 15, 736 14, 499 5, 046 35,280 | 125,598 
A canes come aes 19, 739 8,445 23, 184 89, 676 
WOU AN ENN 18, 038 867 18, 905 79, 914 
(lero sal eo oats 22,677 4,645 27,322 | 120,366 
1900 .5c sende cus seas 22, 374 25. 713 48,087 | 171, 306 
A E AAN 21,918 25, 748 47,661 | 235,704 
CL aa A NO EN 15,173 32, 956 48,199 | | 240,292 
DOUG MEUS AR SEM O PAS NM 25, 065 a 50, 267 75,332 | 368,311 


a Includes a small quantity mined but not sold. 
CONSUMPTION. 


. In order to show the annual consumption of bauxite and its value 
in the United States during the last five years, the following table has 
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been compiled, which includes the annual production, imports, and 
consumption, together with the value of each, respectively: 


Production, imports, and consumption of bauxite in United States, 1902-1906, in long tons. 


Production. | Imports. Consumption. 
Year. ———— — ee | __——_==— - 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
FO ss ys cvs bake eae oleae aA 27,322 | $121, 465 15, 790 | $54, 410 43,112 | $175, 875 
DOU E TEE EE latices abreast 48, 087 171, 306 14, 889 49, 684 62, 976 220, 990 
DOU iets ear kate ka tte terrae E ue 47, 661 235, 704 15, 374 49, 257 63, 035 285, 961 
A tek ied is 48,129 | 240, 292 11, 726 46, 517 59, 855 286, SOY 
IU00 sese edu ARE SUPR as 79,332 368, 311 17, 809 63, 221 93, 141 431, 532 


WORLD'S PRODUCTION. 


The following table shows the world's production of bauxite in 
1903, 1904, and 1905: 


World's production of bauxite, 1903-1905, in long tona. 


1903. 1904. 1906. 
Country. m c IM TEE PU MEE rM EM C IM CER A EC C C EEEECIE 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
United States ...............seeeee- ^ 48,087 | $171,306 47,661 | $235, 704 48,129 | $240,792 
France.............eeeec eere 131,781 | 226,798 74,449 | 131,229 101, 378 205, 738 
United Kingdom .................. 6, 128 7,368 8, 700 8, 340 7,300 8, 880 
LO o ee cows 185, 996 405, 472 130, 810 375, 273 166, 807 454, 910 


NOTES ON THE BAUXITE INDUSTRY. 


DEPOSITS. 


The principal deposits of bauxite in the United States have been 
found in Georgia, Alabama, and Arkansas. During 1906 bauxite was 
discovered in Tennessee, Virginia, and Pennsylvania, far north of the 
deposits previously known. It is noteworthy, however, that although 
these new discoveries extend the area known to contain bauxite, the 
general location, relations, and character of the deposits fulfill the con- 
ditions described by Survey geologists a decade ago—that is, the 
bauxite is invariably associated with Cambrian or Cambro-Ordovician 
rocks, such as the Knox or Shenandoah limestone of the valley regions, 
and in association with faults, so that the newly found ore bodies cor- 
respond closely to the ty pe described by Dr. C. W. Hayes from Georgia 
and Alabama. . 

In Tennessee developments have already begun of deposits on Mis- 
sionary Ridge, at East. Lake and Sherman Heights, suburbs of Chat- 
tanooga. Bauxite has been noted in California," in Shasta County, 
and also in Kentucky,” in Edmonson County. The use of low-grade 
bauxite for the manufacture of refractory brick and prospective new 
developments in the aluminum industry have stimulated interest in 


a Mineral Industry for 1905, p. 46. 
b Gardner, J. H., Some Kentucky clays: Kentucky Geol. Survey, Bull. No. 6, 1895, p. 51. 


BAUXITE AND ALUMINUM. | 503 


supplies of bauxite, so that it is probable that the promising districts 
will be well investigated in the near future. 

Recent changes that have taken place in the bauxite trade are the 
acquisition of the properties of the General Bauxite Company by the 
Pittsburg Reduction Compan” and by the New Nattonal Bauxite Com- 
pany. The latter company was organized by the leading interests in 
the former General Bauxite Company. On January 1, 1907, came the 
change of name of the Pittsburg Reduction Company to the Alumi- 
num Company of America. 

Georgia- Alabama district.—The Georgia-Alabama bauxite district 
extends along Coosa Valley from the vicinity of Summerville or 
Adairsville, Ga., to Jacksonville, Ala., and lies in Bartow and Floyd 
counties, Ga., and Cherokee County, Ala. Not the whole of the dis- 
trict is developed, however, nor even well prospected; so that from 
time to time the discovery of new deposits may be expected. Active 
mining is now carried on about three centers—Hermitage and Cave 
Spring, Ga., and Rock Run, Ala.¢ Near Hermitage two mines are 
operated by the Republic Mining and Milling Company of Philadel- 

ia, viz, the Julia, 5 miles east, and the Ward mine, 2 miles south of 

ermitage. The Aluminum Company of America, successor to the 
Pittsburg Reduction Company, is working the South Watters, one of 
a group of several mines 3 miles south of Hermitage, and J. H. Haw- 
kins, of Rome, Ga., a pioneer in the bauxite business, maintains a 
steady output from his mine 5$ miles southeast of Hermitage. There 
is a drier at the Hawkins mine, one at the Julia, and one at Hermitage, 
which takes care of the product from the Ward mine besides doing 
custom work on ore from other deposits in the vicinity. Near Cave 
Spring a mine is operated by the National Bauxite Company, and the 
Aluminum Company of America mines ore in the same vicinity. The 
latter company has a drier at Cave Spring, which is its principal 
shipping point for the district. The National Bauxite Company has 
recently completed a plant at Rome, where it treats the ore mined 
near Cave Spring and Adairsville. This plant comprises a crusher, 
log washer, mixer, tubular drier, elevators, and storage bins. This 
same company is also developing the deposits near Chattanooga, Tenn., 
referred to on page 6. Twelve miles south of Rome is a small mine, 
the Bigelow, owned by Harrison Brothers, of Philadelphia. Near 
Rock Run, Ala., the Republic Mining and Milling Company operates 
one mine and a drier. 

Practically all the workings at present active in this district are 
included in the foregoing summary; but there are many other bodies 
of bauxite ore known to exist in the district, and some of these have 
been partly developed. One of these is at Summerville, Ga., where a 

it has been opened northwest of the town, disclosing bauxite in piso- 
litic and cellular forms, also massive, associated with chert and limo- 
nite. A band of limonite forms the east wall of the deposit and a 
ridge of Knox chert bounds it on the west. A shaft about 25 feet 
deep has been sunk in the pit. Shipments amounting to 8 carloads of . 
**donick" or ore in large lumps were made from this deposit some 
years ago. The greater part of this ore appears to need washing in 
order to render it salable. 


aData on bauxite mining in the Georgia-Alabama district are partly according to E. K. Judd in 
Eng. and Min. Jour., Mar. 23, 1907, pp. 574-675, and partly from notes of the writer, who visited this 
district late in August, 1906. 
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In do it may be said that the ore bodies are easily found and 
uickly developed, and that many of them are speedily exhausted. 
he number of producing mines varies with the market. 

The mining of bauxite is usually accomplished in open cuts, some 
of which have several benches, from which the ore is loaded down 
into cars moving on temporary tracks laid on the bottom of the cut. 
The chief DIOE are to obtain the ore as free as possible from clay. 
gravel, and soil, and to keep the pits free of water, in case they are 
not so situated that natural drainage can be secured. The proportion 
of material moved to ore yielded varies from 6:1 to 6:5. The per- 
centage of alumina (A1,0,) in the crude ore commonly varies from 35 
to 57, that of iron oxide (Fe,O,) from 0.4 to 5, and that of silica (SiO,) 
from 5 to 30. 

The preparation of the crude bauxite involves washing to remove 
the clay and drying in order to remove as much moisture as possible 
before the material is started on its long train haul to market. Log 
washers are used similar to those used for cleaning brown iron ores, 
with the exception that settling boxes are provided for the waste clay, 
by means of which a considerable saving of fine ore is effected. Some 
of the ore occurs so clean as to require no washing, and this, together 
with the washed ore, is run through a rotating cylindrical drier. 
Wood is regarded as the most aa fuel for bauxite drying, 
because the smoke from soft coal blackens the ore, but, as an alterna- 
tive, coke has been used. High-grade prepared ore from this district 
ranges between 56 and 58 per cent Al,O, and about 8 per cent SiO,. 
No. 2 ore averages about 50 per cent Al,O, and 12 per cent SiQ,. 

The Georgia- Alabama bauxite is of more uniform composition than 
the Arkansas ore, and consequently it is of greater value to the chem- 
ical trade for the production of alum and other aluminum salts. Some 
of this ore is used for lining basic open-hearth steel plants; some is 
used in the form of hard lumps in the manufacture of aluminum or 
artificial corundum, an abrasive material; and an increasing quantity 
is being demanded to supply the aluminum reduction plants. 

Arkansas district.—The Arkansas bauxite has for two or three years 
been the main source of aluminum ore, but with the rapid increase in 

roduction of metallic aluminum the Arkansas field, notwithstanding 
its rapid development, can not fulfill this demand for the ore. The 
Arkansas product exhibits greater diversity in composition and is 
therefore suitable for a greater variety of uses than that from Georgia 
and Alabama. 

The mining and treatment of bauxite in Arkansas is carried on ina 
manner very similar to that followed in Georgia and Alabama. The 
deposits attain a thickness as great as 10 to 12 feet and are mined from 
surface workings by blasting and by pick and shovel. If the ore is 
to be used in making alum it is merely crushed and dried. If a low 
silica ore is required, such as is needed in the manufacture of alun- 
dum, the bauxite is crushed and washed. By this operation the free’ 
silica is removed. | 


USES. 


Bauxite has proved to be of great value as a basic refractory mate- 
rial in that it resists well the scouring action of metallic oxides in the 
furnace. Bauxite is used most conveniently in the form of bricks for 
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this purpose. The Berger patent covers a process for making these 
bricks.2 Natural high-alumina low-silica bauxite from Arkansas is 
used, bonded by a small percentage of plastic fire clay, sodium silicate 
or lime. The bricks contain from 88 to 90 per cent of alumina an 

from 10 to 12 per cent of ferric oxide, silica, and titanic acid. The 

rcentage of silica can be reduced to 6 or 8 per cent by the use of a 
Bond free from silica, so that the brick is not appreciably detrimental 
to basicity. Bauxite brick seems to be especially adapted for the 
linings of basic open-hearth steel furnaces. The highest grade is used 
in the floor and walls up to the slag line, protected by a bed of calcined 
bauxite. Above the slag line cheaper brick with a lower percentage 
of bauxite can be used. 

A severe test was made some time ago at one of the basic open- 
hearth furnaces of the Bethlehem Steel Works, in which a bauxite 
brick and a magnesite brick were placed side by side near the gas and 
air ports and thus were subjected to the highest temperature attainable 
in the furnace. The magnesite. brick bent and showed viscosity after 
seven minutes, against fifteen minutes for the bauxite brick. A bauxite 
brick and a magnesite brick were then submerged in slag near the 
doors for some time, after which they were withdrawn and examined 
when cold. The magnesite brick was incorporated with slag, while 
the bauxite brick when broken showed that the slag had not penetrated 
to its center, but had remained as a coating over the outside. 

In addition to its use for open hearths, bauxite brick has proved 
successful for other uses, two of which are as a lining for rotary 
Portland cement kilns and as a lining for lead-refining furnaces. Used 
as a lining for the hot zone (10 to 12 feet) of a 60-foot rotary cement 
kiln, 6-inch bauxite bricks have been found to give more than ten 
months’ continuous night and day service. This indicates that the 
material is superior to fire brick, and that the saving of output that 
would otherwise be lost during frequent shut downs for the purpose 
of relining or patching a kiln in the hot zone will more than compen- 
sate for the increased cost of superior lining. 

In lead refining it has been found that the scum composed of highly 
basic oxides readily attacks the free silica and silicates of alumina in a 
fire brick and rapidly decomposes the latter, whereas the basic bauxite 
lining, theoretically and in practice, is better adapted for use in such 
furnaces. Tests show that bauxite brick really lasts five or six times 
as long as the fire-brick lining. 

Bauxite brick are manufactured by the Laclede Fire Brick Company, 
of St. Louis, for the American Bauxite Company, and their cost is 
considerably less than that of magnesite brick. 

It is noteworthy that the attention of the public was first called 
to the Arkansas bauxite deposits in 1891 by Dr. J. C. Branner, then 
State geologist of Arkansas. In 1895 their commercial value began to 
be appreciated. In 1899 were reported the first statistics of produc- 
tion from this field, and reference to the table will show that the pro- 
duction of 1906 has exceeded the most sanguine predictions, 


a Editorial, Eng. and Min. Jour., January 19, 1905, p. 154; also Aubrey, A. J., The refractory uses of 
bauxite: Eng. and Min. Jour., February 3, 1906, pp. 217-218. 
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ALUMINUM. 


PRODUCTION AND CONSUMPTION. | 


The production of aluminum grew very D from 1883 to 1897; 
its growth was slightly checked, though still vigorous, from 1897 to 
1899. Then followed a period, from 1900 to 1903, during which the 
production was maintained at a high figure but with no real gain from 
year to year. From 1904 to the present, however, the production 
again increased, the proportion of annual increase being larger than 
since 1897. 

The magnitude of the aluminum industry is shown by the following 
table, which gives the production of aluminum in the United States 
since the beginning of the industry in 1883: 


Production, in pounds, of aluminum in the United States, 1888-1906. 


A E 83:1 1800 ee 1, 300, 000 
EE DRUNK NE UNDE 150 | 1897 ................------ 4, 000, 000 
E E cle EE HOP caer 283 | 1898 ...................... 5, 200, 000 
ca eden dic reese sien 3,000 | 1899 ..................---- 6, 500, 000 
S87 ENERO NND 18,000 | 1900...................--- 7, 150, 000 
[LT A DA 19, 000 | 1901................------ 7, 150, 000 
1860 O IUDA 47,468 | 1902................s- 7, 300, 000 
1800 occ cis E A 61, 281 | 1903.....................- 7, 500, 000 
EAN NA One ye , 000 | 1904...... 22. ee eee ee ee eee a 8, 600, 000 
(da MAP RN cal 259, 885 | 1905.......------------e-- a 11, 347, 000 
[oo BREMEN M CN 333, 629 | 1908 ................ssss- a 14, 910, 000 
o O EDDIE 550, 000 

cn ase 920, 000 Total ..............- 83, 319, 779 


Aluminum and manufactures of aluminum of domestic production 
were exported valued at $166,876 in 1904, at $290,777 in 1905, and at 
$364,251 in 1906. 


PROGRESS OF THE ALUMINUM INDUSTRY. 


The manufacture of aluminum in America has been summarized 
recently in a brief article.? The growth of this industry in the United 
States coincides with the development of the Pittsburg Reduction 
Company, the name of which has recently been changed to the 
Aluminum Company of America. Operating under the patents of 
Charles M. Hall, the present vice-president of the company, the 
establishment and development of the aluminum industry have greatly 
reduced the price of aluminum to consumers, for prior to Mr. Hall's 
invention in 1886 the price of imported aluminum 1n our markets was 
about $15 per pound. Shortly after 1888, when the works of the 
Pittsburg Keduction Company were started, the price of imported 
aluminum dropped from $7 and $8 per pound to $4 per pound. The 
Pittsburg Reduction Company soon reduced the price of the metal to 
$2 per pound, and in 1893 the price ranged from 65 to 75 cents. From 
1901 to 1905 the ges per pound of No. 1 aluminum ranged from 33 
to 38 cents, according to the quantity purchased, and in 1906 the price 
averaged 364 cents. In 1907 aluminum is only a little higher in price 


a Consumption. 
b The manufacture of aluminum: Bull. Am. Iron and Steel Association, April 1, 1907. 
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than it was a year or two ago, this metal having failed to increase 
materially in price with the marked increase in the price of copper, 
iron, tin, antimony, and other base metals. The reasons for this may 

rhaps be found in the great increase in production of the metal and 
in the improved methods of manufacture. On May 11, 1907, quota- 
tions of No. 1 ingots, 99 per cent, were 49 cents, and No. 2 ingots, 90 
per cent, were 48 cents per pound. 

Recent plans of the Aluminum Company of America include the 
erection of a model factory town, compres 200 new houses for its 
enp ate at its factories in Massena, N. Y., and a continuous mill for 
rolling aluminum sheets at its New Kensington, Pa., plant. Ordi- 
narily this company supplies its products in the form of ingots, the 
rolling and stampin ad the production of aluminum utensils being 
distinct lines of industry carried on by independent manufacturin 
concerns, although the company has supplied one manufacture 
product in large quantities, viz, aluminum wire. 

A fact of considerable significance to the aluminum industry at 
large concerns both the Hall and the Bradley patents, under which 
aluminum production in this country is now carried on. According 
to the United States Patent Office records, the Hall patent, No. 400766, 
was granted April 2, 1889, for a term of seventeen years, and it has 
neither been renewed nor extended. The Bradley patent, No. 468148, 
is due to expire February 2, 1909, it having been granted February 2, 
1892, for a term of seventeen years. These patents cover the method 
of applying heat to the bauxite in the furnace and they so cheapened 
the cost of producing aluminum as compared with the cost of the old 
crucible method as to put the latter method out of competition. 

Already there are projects under way which, if realized, will place 
in the field several competitors for the aluminum trade. One of these 
projects, it is reported," will be located on Cumberland River, about 
25 miles below Williamsburg. Ky., where there is a fall approximating 
65 feet in the river. The enterprise involves the construction of a 
dam to back the water some miles and give a water storage ample to 
provide 20,000 horsepower at any season of the year. The utilization 
of this power in the form of electricity, coupled with good railway 
facilities, a fairly central location between the two developed bauxite 
fields, and proximity to new sources of supplv would seem to afford 
unusual opportunities for the reported project, particularly at a time 
when the manufacturing field will be open to competitors. 

The demand for aluminum is so active as to cause a continued short- 
age on the market. The rapidly increasing variety of uses for alumt- 
num is probably responsible for this condition, for there has been no 
lack of preparation and effort on the part of manufacturers, both 
domestic and foreign, to supply the metal. The supply of aluminum 
can not be increased at will, as is the case with many commodities. 

The many and widely diverse purposes for which aluminum has 
been found suitable have been summed up in previous volumes of 
Mineral Resources and in trade journals. Among the newer uses are 
in machine construction, as in crank cases and gear boxes for motor 
cars, for paneling insides of underground railway cars, for electric 
wire, and for new alloys, pigments, and metal plating; and the alumi- 
num cell as a lightning arrester has proved to be a valuable addition 
to lightning-protecting devices. 


a New York Commercial, February 1, 1907. 
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During recent years the price of tin has been very high, and since 
adequate new supe of ore have not been discovered, substitutes for 
tin must be used in manufactures. Mr. L. Parry? has summed up a 
number of possible substitutes. Aluminum he regards as probably the 
most available substitute for tin in the great majority of uses to which 
that metal is put, owing to the diminution in the pues of aluminum, 
the practically limitless supply of the raw material, and the favorable 
physical properties of the metal. 

The consumers of aluminum will doubtless welcome additional pro- 
ducers of the metal, who may in time relieve the pressure on the mar- 
ket, but it is difficult to imagine that even with active competition the 
output will gain much headway over the demand. 


ALUMINUM SALTS. 
PRODUCTION. 


In the quantity of alum produced in the United States in 1906 there 
was an increase of 55 per cent, the value per ton remaining about the 
same as compared with corresponding totals for 1905. Both the pro- 
duction of aluminum sulphate and the importation of aluminum salts 
showed a slight decrease in quantity as compared with the report for 
1905. 

The following table shows the production and imports of alum and 
aluminum sulphate for the years 1902 to 1906: 


Production and imports of aluminum salts into the United States, 1902-1906, in short tons, 


—— MÀ MÀ a a a a 


Production. | Imports.a 
Year. uu Alum. E Aluminum sulphate. Price 

Quan- Value Per Quan- Value Per kN Value. eu 

tity. * | ton. tity. ton. Bs 
pe AA 8,539 | $299, 500 | $27.00 80,075 | 81,938,671 | $24.26 1, 267 ¡$38,043 | $30.08 
1903...... ee ci 7,574 | 210,910 | 27.85 80,726 | 1,614,520 | 20.00 2, 162 ¡107, 948 49.93 
ee 11,563 | 319,189 | 27.60 74,481 | 1,417,867 | 19.04 896 | 19, 991 22.31 
1905... cecus 10,114 | 289,716 | 28.65 93,917 | 1,660,515 | 17.67 1,282 | 26, 242 20. 47 
19. 61 


e A 15,613 | 450,125 | 28.83 89,246 | 1,613,050 | 18.07 1,183 | 23, 193 


a Includes alumina, aluminum hydrate, or refined bauxite, alum, alum cake, aluminum sulphate, 
aluminous cake, and alum in crystals or ground. 


UNDEVELOPED DEPOSITS. 


Messrs. C. W. Hayes and J. E. Spurr, of the United States Geological 
Survey, have recently called attention to undeveloped deposits of alu- 
minum salts in the West.? 

Regarding the deposits near Silver Peak, Nev., brief notes are given 
on its location, mode of occurrence, manner of formation, and com- 
mercial aspects. In this deposit both alum and sulphur occur closely 
associated in decomposed rhyolite. The sulphur coats thin cracks and 
crevices, while the alum forms veins, some of them several inches 


a Parry, L., Substitutes for tin: Min. Jour. Rwy. and Com. Gaz., London, vol. 79, June 2, 1906, p. 
728; see also Mineral Resources U. S. for 1905, U. S. Geol. Survey, 1906, p. 450. e 
b Hayes, C. W., The Gila River alum deposits: Bull. U. 8. Geol. Mei No. 315, 1907, pp. 215-223; 
Spuri] à E e deposits near Silver Peak, Esmeralda County, Nev.: Bull, U.S. Geol. Survey No. 225, 
, PP. zí . 
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thick, that split and ramify irregularly throughout the broken masses 
of altered rhyolite. The alum is present in far larger quantity than 
the sulphur, and from the character of its formation the deposit doubt- 
less continues downward. The decomposed rhyolite is so friable that 
the material could easily be worked ona large scale. The alum and 
the sulphur would have to be worked together, and the latter could be 
collected as a by-product. 

The report on the Gila River alum deposits of Grant County, N. Mex., 
is rather more detailed in the treatment of its subject. Topographic 
and geologic relations, as well as the distribution of the deposits and 
their relation to the adjacent basalt sheets, are discussed, and a topo- 
graphic sketch map illustrates the article. The character of the alum 
rock and certain associated incrustations are carefully described and a 
considerable number of analyses given. The alum rock is extremely 
altered and leached, and consequently porous; analyses indicate that 
it is essentially the silicate of aluminum. The incrustations observed 
are of two classes, (a) alunogen, the hydrated sulphate of aluminum, 
and (b) halotrichite, the double sulphate of aluminum and iron. These 
materials have been derived from the alum rock by leaching followed 
by deposition from solution wherever conditions were favorable for 
their accumulation. The alum rock itself probably still contains an 
almost unlimited supply of soluble sulphates, and upon this fact 
depends the value of the deposit, although the present surface accu- 
mulations of alunogen probably amount to thousands of tons besides. 
No test has been made of the rock below drainage level, but it is prob- 
able that here, where leaching could hardly have taken place, will be 
found the largest quantity of soluble constituents. 

In view of the rapidly growing demand for alum and aluminum sul- 
phate in the arts, in sanitary engineering, and as a source of the metal, 
there is reason to believe that such deposits as these will in time be 
utilized. The essentials upon which the successful development of 
both the Nevada and the New Mexico deposits seem to depend are 
transportation facilities and skill in chemical engineering. 
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ANTIMONY. 


By FRANx L. Hess. 


INTRODUCTION. 


Stibnite (Sb,S,), the sulphide of antimony, is widely distributed 
through the mineral-bearing regions of the world and forms the most 
important ore of antimony. Besides the sulphide there are a number 
of ores of less value. Senarmontite and valentinite, the oxides, con- 
tain theoretically 83.3 per cent of antimony, but, owing to the in- 
cluded impurities, from 30 to 65 per cent as found in nature. They 
are little used as ores. Kirmesite, antimony oxysulphide (SbS,O), 
a cherry-red mineral carrying theoretically 75 per cent of antimony, 
is rare and but little known in this country. Antimony ochers, the 
hydrous-antimony oxides, such as stibiconite (Sb,O,H,O), volgerite 
(Sb,O, 4H,O), stibianite (Sb,O,H,O), and others are found at various 
places, but are unimportant as ores. 

Up to the present time the United States has been but a small pro- 
ducer of antimony, owing to the low price of the metal, to the dis- 
tance of the known domestic deposits from market, and to the low 
cost of production from extensive deposits in other countries. Hence 
it has been only in times of high prices that the deposits in the 
United States could be worked at a profit; and, although there is a 
constant increase in transportation facilities and the metallurgy of 
antimony is becoming better and more widely known, it does not 
seem likely that there will be much increase of domestic production 
in the near future. 

The year 1906 witnessed a remarkable rise in the price of anti- 
mony, which had already begun during 1905 and had stimulated 
production greatly, so that the output of several countries was much 
Increased. Toward the end of the year prices fell. This compara- 
tively sudden rise and fall in prices has been a common phenomenon 
in the history of the antimony market. 


PRODUCTION. 


During 1906 Utah, Nevada, Idaho, and Washington produced 
small quantities of antimony. Stimulated by the active market, 
companies were formed to work deposits which had been neglected 
for years. Near Coyoto, Garfield County, Utah, two plants for the 
production of antimony were started; both are to use volatilization 

rocesses for the making of antimony oxide, and from this the metal 


is to be reduced. These deposits were described by Prof. W. P. 
21650—x R 1906—33 611 
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Blake in Mineral Resources for 1883-84. During the current year 
a reconnaissance of these deposits has been made by a member of the 
United States Geological Survey. 

The ore is stibnite and occurs, with some valentinite (orthorhom- 
bic Sb,O,) and senarmontite (isometric Sb,O,), formed by the oxida- 
tion of the sul hide, in masses following the stratification of a sand- 
stone. The deposits occur in the lower part of the sandstone, 
directly above limestone and conglomerate, and are occasionally 
found in the conglomerate, forming the cementing material. The 
ore is very free from impurities and lies in masses from a fraction of 
an inch to 20 or 30 inches in thickness. Large masses are found also 
in the shape of bowlders, some of which weigh several tons. The 
sandstone 1s in places overlain by a lava, and the origin of the stib- 
nite is probably in some way connected with this outflow. 

In Idaho a few tons of antimony ore were shipped from Gorge 
Gulch, a mile from Burke.’ Stibnite occurs in a quartz vein from 
1 foot to 5 feet wide, which is said to be richly impregnated with 
the mineral. The vein also carries values in gold, including some 
native metal. A second ore shoot has been discovered on this vein 
1,000 feet east of the first, and is reported to be from 1 foot to 18 
inches wide. On the Northern Pacific Railroad, 15 miles west of 
Thompson Falls, Montana, and about the same distance east of 
Wallace, Idaho, are other deposits of stibnite which have been 
worked to some extent. About 1897 a small furnace was erected,’ 
and several carloads of antimony oxide were made and shipped. 
No work has been done since. Antimony deposits are also reported 
= occurring near Warren, Idaho County, and Ketchum, Blaine 

ounty. 

In Washington antimony is being mined in Okanogan County, 
near Methow. Some ore was taken out during 1906, but none was 
shipped. The ore must be hauled in wagons 23 miles to Pateros, 
on the Columbia River, from which point it is transported 72 miles 
by steamboat to the railroad at Wenatchee. A small quantity of 
ore is reported to have been mined in Snohomish County and shipped 
during the year. 

In Nevada there was a small output in the Bernice district, 75 
miles east of Lovelocks. It is claimed that the ore carries a con- 
siderable amount of silver. Two hundred tons are said to have been 
shipped from Humboldt County, adjacent to Lovelocks. 

t Eckley, Curry County, Oreg., a small quantity of ore was 
mined, but none was shipped owing to the distance from market. 
Samples of the ore assayed have shown high values in gold. The 
deposit is 30 miles from the railroad, and the roads are bad during 
most of the year. 

Interest has been revived in the deposits of antimony near Anti- 
mony, Howard County, Ark., which have attracted attention 
periodically for years, and it 1s possible that there may be some 
output during 1907. 

No production was reported from the California deposits, most 
of which are in rough country far from railroad facilities. 


a DO DO y ED DO O — DO —— ——— a e —— — 


a Blake, W. P., Mineral Resources U. S. for 1883-84: U. S. Geol. Survey, 1885, pp. 643-644. 
b Bell, Robert M., Eighth Ann. Rept. of the E Industry of Idaho for the year 1906, pp. 158-159. 
oui OBEN J. J. Theuntimony belt in the Coeur d'Alenes: Eng. und Min. Jour., February 9. 1997, 


d Letter, Hon. Jos. M. Dixon, October 8, 1907. 
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By far the greatest quantity of antimony produced in the United 
States from domestic ores is that contained in antimonial lead. 
During the year a production of 10,546 tons of antimonial lead con- 
taining 1,362 tons of antimony was reported by the refineries of 
the country. It is estimated that about one-fourth of this was from 
foreign ores, so that the production from domestic ores was about 
1,021 tons. Most of this antimonial lead was used in making anti- 
friction metals. This quantity is about one-half that produced 
during any year for the preceding five years, and was less than the 
trade requirements, so that metallic antimony was melted with 
lead to supply the demand. The production during the last six 
years has been as follows: 


Production of metallic antimony from domestic and foreign ores and that contained in 
antimonial lead in the United States, 1902-1906, in short tons. 


Contained in antimo- | Produced from foreign | Total 
E nial | a and domestic ores. È 
Year. br PIED A 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
a rl cra Dire cM da 
1909. occ dea ag Seis eS 2,904 , $505,340 b657 | $129,106 3,561 $634, 506 
TA irre Rer sc 2,558 445,092 b 570 103, 341 3,128 548, 433 
TOA 2,571 | €443,508 d 486 c 61,926 3,057 505, 524 
[|o c tere ceicecieuuleseue Las 2,747 ,354 493 117,433 3,240 705,787 
1808... Lotes eth cde neers 1,362 € 544,800 404 58,149 1,766 i 


| i 


a Antimony estimated at 25 per cent of the total quantity of hard lead produced from both foreign 
and domestic ores, except for the year 1902, when an average of 27 per cent was taken, and the year 1906, 
when the actual content of antimony was determined by the smelters. 

b Exclusive of foreign ores imported and reexported. 

¢ Estimated from the prices current for the year. 

d Estimated from the average content of the ore. 


IMPORTS. 


In 1905 the imports for consumption of antimony and antimony 
ore reached the highest point in the record dating back to the fiscal 
year ending June 30, 1867. They were valued at $484,254. In 1906 
this value was exceeded by more than $1,000,000, as is shown in the 
following table: 


Antony and antimony ore imported and entered for consumption in the United States, 
1902-1906, in pounds. 


Crude antimony and ore. 


Year. i ae Total 

| Quantity. Quantity. Value. value. 
Ci ee eee ae ee ee 5,388, 739 3,120,069 | $62,968 | $306,569 
O ad SR 41694! 309 27714617 54,316 | 314,460 
100455. 2 rene 4; 268, 045 2, 488, 518 50.414 | — 299,140 
mo ol s s reer 4,941, 247 1,970, 788 481,254 
uar ince pa poH dM uoo ed cR 0, 305, 734 1) 1,517,130 


The imports of salts of antimony for the last four years have been 
as follows: 


Salts of antimony imported and entered for consumplion, 1903-1906. 


A La ape dise Pod MELIA pounds.. 916,468 $66, 469 
A Er esse ates tees do.... 981,026 70, 668 
A EDO ADE MIA do.... 1,010, 228 80, 130 


A so wads onal Wd) ieee AEA do.... 764,070 99, 251 
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FOREIGN PRODUCTION OF ANTIMONY. 


The figures of production in foreign countries are quite unsatis- 
factory, for, as obtained, they generally include ore, regulus, antimony, 
and sometimes oxides or other compounds. The principal producing 
countries and their outputs are as follows: China? (1905), 6,288 tons 
of metal and regulus, valued at $210,802, and in 1906, 8,216 tons of 
metal and regulus, valued at $384,340. These are the figures obtained 
by the customs officers and probably do not inelude much of the junk 
trade or antimony produced and used in the country. France (1905), 
14,826 tons of ore, valued at $200,381. "The only returns available 
for 1906 are exports of metal from St. Étienne, valued at $34,351." 
Italy (1905), 5,601 tons of ore, valued at $42,590. Bohemia (1905) 
833 tons regulus and refined antimony, valued at $103,733, and 
1,046 tons of ore, valued at $29,029. Austria (1905), 1,844 tons of 
ore, valued at $22,542. Japan, Turkey, and New South Wales? 
(1905), ores or metals, less than 500 tons each. Portugal, Servia, 
Spain, Victoria, Queensland, and Germany (1905), less than 100 
tons each of metal or ore, in the order named. Mexico? (1906), 
2,665 tons of metal and 197 tons of ore, valued at $566,690. Canada? 
(1906), 1,876 tons auriferous ore. Turkey,” Corsica,” and Queens- 
land * (1906), between 500 and 1,000 tons of ore each. Peru,’ South 
Africa, and Sweden / (1906), 100 tons or less, metal or ore. 


USES. 


The larger part of the output of antimonial lead in the United 
States, which contains most of the domestic production of antimony, 

ves into the manufacture of babbitt and other antifriction metals. 

ccording to the requirements of the railroads, babbitt metal con- 
sists of 88.9 per cent tin, 7.4 per cent antimony, and 3.7 per cent 
D but in most babbitt and other antifriction metals the tin 
is largely replaced by lead. 

Antimony has the property of hardening lead when melted with it, 
and in the smelting of antimonial ores much hard lead is produced. 
This lead is not sufficiently malleable for rolling and pressing, and 
until the recent rise in the price of antimony hard lead sold for a less 
price than soft lead. In order to dispose of it profitably, & con- 
siderable amount of antimonial lead was formerly placed upon the 
market as shot, for which it is well adapted, while other quantities 
were used in solder. In the latter case the antimony replaces lead 
and is purely an adulterant. Alloys of antimony and lead expand 
upon solidifying and make excellent metal from which to cast type, 
since it will fill the corners of the mold. Type metal contains vary- 
ing quantities of antimony, generally less than 40 per cent, alloyed 


ee of Trade and Trade Reports, Imperial Maritime Customs, China, for 1906, Shanghai, 1907, 


p. 20. 

b Brunot, Hilary S. Daily Cons. and Trade Repts., April 6, 1907. 

e Harris, Ernest L. Daily Cons. and Trade Repts., July 19, 1907. 

d Ann. Rept. UE of Mines, New South Wales, Sydney, 1906-7. 

e Ann. Rept. of the Under Secretary for Mines, Queensland, for 1906, Brisbane, 1907, p. 23. 

/ Figures furnished by Departmento de Fomento, Mexico. 

9 Figures furnished by Canadian Department of Mines. 

h Corsica's Minerals: Min. Jour. (London), May 18, 1907, p. 665. Quoted from report of British Vice- 
Consul South well. 

! Klinge, German. Estadistica minera del Perú en 1906, Bul. 54, Cuerpo de Ingenieros de Minas del 
Perú. Lima, 1307, pp. 12, 28. 

J Sveriges Officiella Statistik, Bergshandteringen, for 1906, 1907, p. 17. Part of the figures, for which 
authority has not been specifically given, are from the British Mines and Quarries; 1905, pt. 4, Colonial 
&nd Foreign Statistics. 
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with lead, tin, and sometimes copper, zinc, bismuth, and nickel. 
Britannia metal is an alloy of 10 per cent antimony and 90 per cent 
tin. Pewter contains 7.1 per cent antimony, 1.8 per cent copper, 1.8 
er cent bismuth, and 89.3 per cent tin. Pewter and britannia were 
ormerly much used for tableware. A use of antimony which shows 
at present some degree of growth is its use as a pigment. It is now 
used in France, Germany, and Italy, and its use is stated by current 
trade papers to be encouraged by the Governments of France and 
Germany. The oxide makes a white and the sulphide a red paint. 
It is clalmed that it is not poisonous, as is lead when used in paints, 
and to be more permanent and sunproof than zinc paint. The 
largest dealers in antimony in this country, however, after inves- 
tigation of the use of antimony pigments, did not find it desirable 
to enter into this branch of the business, and such pigments remain 
practically unknown upon the American market, with the exception 
of the chromate which under the name of “Naples yellow" is used 
as a fine artist's color. Naples yellow and some of the oxides are 
used as ceramic colors. 
Antimony in the form of metal and oxide is used in making flint 
glass. About 1} pounds of each per ton of “batch” is used. 
Antimonial' Jead is used for storage batteries, for lining lead 
chambers in making sulphuric acid, and in making coffin trimmings 
and toys. Antimony combines readily with many metals, from 
some of which it may be easily volatilized under the heat of the blow- 
pipe. Such an alloy of antimony and gold is used as a solder in 
jewelry. Considerable quantities of antimony sulphide are used in 


vulcanizing rubber. 
PRICES. 


Antimony metal prices vary considerably with the brand, the 
brand ordinarily indicating n difference in the purity of the metal]. 
The year opened with Cookson's and Hallett's at 15 cents per pound; 
other brands at 14.50 cents per pound. The lowest price reache 
during January was 13.75 cents per pound and 13.25 cents per pound, 
respectively. By May Cookson's and Hallett's rose to 28 cents per 

und, with other brands reaching 27.50 cents per pound. In 

ecember the price was 25 to 25.50 cents per sounds for Cookson's, 
24.50 to 25 cents per pound for Hallett's, and 23.50 to 24.50 cents per 
pound for other brands. Antimonial lead commanded a premium 
over soft lead during the year, which made it sell as an antimony-lead 
ally whose value was based almost directly upon the value of the 
component metals. Thus, with lead at 6 cents and antimony at 25 
cents per pound, hard lead carrying 25 per cent of antimony would be 
worth 10.75 cents per pound. The market price would probably be 
one-fourth to one-half of a cent below this figure. 

As to the value of antimonial ores, the following may be quoted 
from an article by F. T. Havard, in the Engineering and Mining 
Journal of December 1, 1906. Prices refer to the English market: 

Discussing now the question of the scarcity of ore, and particularly of high-grade 
ore, and the suggested consequent diminution of the supply of antimony, we find 
that the argument does not bear examination, because, although the ore on the market 
is of low grade, it is coming forward in much larger quantities now than at any other 
time, so that the actual quantity of antimony going to metallurgical works is increased 
rather than diminished. As to the question of speculation, buying in and “ corner- 
ing" of the supply, it is true that dealers and brokers have attempted to coerce the 
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market with some degree of success. It is reported, for instance, that one French 
dealer in Lyon bought in large quantities in the early part of the year, and he is 
supposed to have realized at a great advantage to himself. We may, however, assume 
that any stocks now held by dealers have heen bought in at such a price as precludes. 
selling out at less than 80 or 90 pounds (sterling), so that unless fresh and large sources 
of supply should drown the market with ore, the prices will probably be maintained 
for some time to come. 

With regard to the price paid per unit of antimony in ore: 

In 1904, 4s. and 5s. per unit was expected for 50 per cent sulphide ore, when regulus 
was worth 25 and 35 pounds (tering): 

In 1905, 6s. and 8s., when regulus was being sold at 35 and 60 pounds (sterling). 

In 1906 prices have ranged from 8s. to 15s., and in some cases above 15s., when the 
price of regulus rose from 60 to 120 pounds (sterling). In fact, in May dealers were still 
one ores to smelters on the old formula 0.9 T 1 -330) =V, c.i. f., in which T repre- 
sents the content of antimony in percentage, P the market price of the regulus, and V 
the value in francs, c. i. f., Havre, Marseille, Antwerp, or Hamburg. Of course the 
price for low-grade, mixed, and refractory ores was considerably less per unit of 
antimony. : 

For the purposes of discussing the prices paid for antimony-carrying materials, and 
also with à view to describing the various processes used for extracting the metal, I 
diede the different kinds of ore now appearing on the market under the follow- 
ing heads: 

(a) Auriferous, with 40 to 70 per cent of antimony in the form of sulphide, several 
ounces of gold, together with, 1n some cases, payable silver.. The chief sources of 
these ores for European markets are Australia, em Italy, and Hungary. The 
value per unit of antimony is 13s. and 17s.; gold is generally paid for at 75s. per ounce. 
Sometimes, however, no pay is given for the precious metals. 

(b) The same class of auriferous ore, but with less than 40 per cent of antimony; 
sometimes with payable silver. At the present time this is worth from 8s. to 13s. per 
unit of antimony. Pay is given for precious metals as under (a). 

(c) Antimony ore, both sulphide and oxide, free from precious metals, with from 40 
to 70 per cent antimony. Sources, Austria-Hungary, Australia, Iberian Peninsula. 

d) The same class of ore with under 40 per cent antimony, from the same sources. 

t Mixed copper, antimony, and zinc ores, nearly always carrying some lead and 
silver, in which antimony is paid for at prices varying from the price of lead to 7s. per 
unit. 

(f) Lead concentrate and high-class lead ore, with 40 to 60 per cent lead, 3 to 10 per 
cent antimony, and generally carrying some silver. Antimony is generally sold at 
lead price by the mines, and also sometimes by dealers on the consideration that they 
receive the resulting hard lead at an advantage on the market price. 

Of these ores the antimony smelters using what is known as the English process can 
treat only (a) and (c); pigment makers and smelters using the French process (a), (5), 
(c), and (d); only general metallurgical works will touch (e), while (f) is eagerly sought 
by lead smelters. The ores (b) and (d) are relatively cheaper than any other class. 


BISMUTH. 


By Frank L. Hess. 


The United States has been but a small producer of bismuth ores, 
and these have been shipped abroad for refining. Meanwhile this 
country has imported refined bismuth to & much greater value than 
its exports of the raw material. | 

The refining of bismuth does not appear to be attended by any - 
particular inherent difficulty, but the large smelting companies do 
not care for so small & business, while the smaller s apparently 
do not wish to antagonize the foreign firms who now control the 
business. 

The only bismuth production known to have been made in this 
country during 1906 was from two mines at Leadville, Colo., whose 
UD was 8,334 pounds, for which a value of $12,500 was given? 

ismuth was imported during 1906 to the amount of 254,733 
pounds, valued at $318,452, but no record was kept of the importation 
of bismuth compounds. 

Besides the occurrence noted at Leadville, Colo., bismuth ores are 
known at other localities in that State; in southeastern New Mexico; 
in southern California; on Charlie Creek, 35 miles north of Nome 
Alaska; at Hailey, Idaho; on Reese River, Nevada; and west of 
Salt Lake, Utah. None of these localities are known to have produced 
ore during 1906. 

Some lead ores carry bismuth, and when lead is refined electro- 
lytically the bismuth remains in the residual mud. It is thought 
that the lead refineries using this process may turn out some bismuth 
in the future. 

Bolivia produces by far the largest quantity of bismuth, and 
during 1906 exported bismuth to the value of $722,978." 

Other countries, either actual or potential producers of bismuth, 
are Bohemia, Mexico, New South Wales, Norway, Peru, Portugal, 
Queensland, Saxony, Spain, and Tasmania. 

Most of the bismuth produced is used in pharmaceutical prepara- 
tions, such as the subnitrate, the combinations with the haloids, the 
tannate, and others. It is also used in low-fusing alloys or cliché 
metal, and to a small extent in glass. 

The price during 1906, wholesale, ranged around $1.25 per pound, 
a much lower price than has often held. This lower price is generally 
supposed to have been due to a desire of the controlling firms to 
crush out competition, a new refinery having started in Germany. 


a Personal letter from Smith, John T., mining editor of Rocky Mountain News, Denver, Colo. 
b Sorsby, W. B. Daily Cons. and Trade Repts., April 9. 1907, p. 12. 
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NICKEL, COBALT, TUNGSTEN, VANADIUM, MOLYBDENUM, 
TITANIUM, URANIUM, AND TANTALUM, 


By Frank L. Hess. 


INTRODUCTION. 


The great activity during recent years both in purely scientific and 
in commercial research, especially Alone the line of electro-metallurgy, 
has made possible the reduction of metals before almost unknown. 
As their properties are determined they suggest new uses for the 
metals, with the result that there is a growing demand for ores which 
but a few years ago were useful only as mineralogical curiosities. 

Two branches of industry are making this demand, steel manufacture 
and electric lighting. It has been found that a number of metals 
when added in small: quantities to steel give so remarkable an increase 
to some of the valuable qualities of steel that the added metals are often 
referred to as the steel-hardening metals. The best known and most 
important of these metals are manganese, chromium, tungsten, nickel, 
vanadium, molybdenum, and titanium. Of these all but manganese 
and chromium will be treated briefly in this paper. Cobalt, uranium, 
and tantalum have also been used as alloys for steel, but so far appar- 
ently without sufficient success to warrant the continuation of manu- 
facture. In electric lighting tungsten, titanium, and tantalum are 
occupying a new field, with a promise of increasing importance. 

The salts of a number of the metals are used for dyeing, disinfect- 
ants, ceramic coloring, and in various other ways. Of the metals 
mentioned cobalt is the only one of which no use is known to be made 
in the metallic state, either alone or as an alloy. Owing to their 
association in nature, nickel and cobalt will be treated owe ther: 


NICKEL AND COBALT. 


Although the United States is rich in almost all of the useful metals, 
it does not produce nearly enough nickel, cobalt, or tin for its own 
consumption, and there seems to be scant promise that it will do so 
from any of the deposits now known. During 1906, as for a number 
of years past, this country imported much more nickel, mostly in the 
form of matte, than it consumed, so that large quantities of the refined 
metal were exported. The supplies continue to come from Sudbury, 
Ontario. Only a small quantity of nickel ores was imported from 
New Caledonia during the year. Considerable quantities of cobalt are 
produce at Cobalt, Ontario, as a constituent of the rich silver ores. 

y one company of the three principal buyers, the Orford Copper 
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Company, is known to pay for, or even to save, the cobalt contents of 
the ore. The ore is smelted at Copper Cliff, Ontario, and gives a 
partial silver recovery and a highly silver-bearing speiss, which is 
shipped to Camden, N. J., for further treatment. The ore is paid for 
at the rate of $30 per ton for ore containing 12 per cent of cobalt and 
over, $20 per ton for 10 per cent ore, and $10 per ton for 6 per cent 
ore. A large smelter for the treatment of these ores is being erected 
at Trout Lake, near North Bay, Ontario, which is intended to have a 
nel of 3,000 tons of ore a day. 

he quantity of nickel in the cobalt ores is comparatively small 
and is not paid for. 

There was no production of nickel or cobalt metal or matte during 
1906 from mines in the United States, but a small quantity of concen- 
trates containing an unknown percentage of nickel and cobalt was 
produced at Comer, Oreg. 

During the year Mr. Í. S. Diller, assisted by Mr. George F. Kay, 
made a detailed examination of the nickel deposits near Riddles, Oreg. 
A report on this deposit by Mr. Kay appears in Contributions to 
Economic Geology for 1906.9 

The uses of nickel are well known. Very large quantities are used 
in nickel plating; large quantities are consumed also in making armor 
plate, nickel imparting toughness and hardness to the steel. Consid- 
erable quantities are used 1n coinage, though the ordinary ‘‘nickel” 
of the United States coinage contains only 25 per cent nickel, the other 
75 per cent being copper. Efforts, thus far unsuccessful, have been 
made to induce this Government to make a coin of pure nickel. 

Much interest was aroused in the southern Appalachian States dur- 
ing the year by the apparently authoritative statement that deposits 
of cobalt were to be found in these States. Veinlets of titaniferous 
iron, carrying some cobalt, have been found at a number of places, 
but so far no considerable deposits have been developed. 

Cobalt is used mostly in the form of the oxide, largely for coloring 
purposes; but this use does not create a large demand. 

During the year jt was announced that Mr. Thomas A. Edison had 
perfected a new storage battery, much lighter and more efficient than 
the older forms, which was in part made of cobalt. Ina letter from 
the Edison laboratory it is stated that the manufacture of this battery 
had been given up, owing to the high price of cobalt. 

Items have been published stating that the cobalt output, for which 
the demand is at present not very heavy, might be used to advantage 
in steel. Experiments have been made with cobalt as an alloy for 
steels, but none of them seem to have been successful enough to call 
for the manufacture of cobalt steel. Various experiments are quoted 
by M. Léon Guillet,’ who sums them up as follows: 

Cobalt steel.—The great likeness which exists between nickel and cobalt. would lead 
one to suppose that they would have the same action upon iron, but such is not 
found to be the case. 

Steels have been examined which contained as high as 30 per cent of cobalt with 
0.800 per cent of carbon. Several other specimens were made and examined which 
contained 50 to 60 per centof cobalt. All these specimens were of perlitic structure. 
Although the mechanical tests indicate a higher tensile strength, they do not show 
any sudden great increase. 


a Kay, > F., Nickel deposits of Nickel Mountain, Oregon: Bull. U. S. Geol. Survey No. 315, pt. 1, 1907, 
pp. 120-127. 
5 Guillet, Léon, Aciers Speciaux, Paris, 1905, vol. 2, 
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Interesting results obtained by M. Dumas are given in the following table: « 


Composition. 

Tensile 

Carbon, Cobalt. strength 

(R.). 

0. 250 5. 42 46.7 

0. 267 10. 80 60. 6 

0. 287 15. 40 66.7 

0. 160 19. 76 73.8 

0. 183 26. 16 74.2 
0.117 29. 24 76.8 


Tests for tensile strength. 


Percentage 


PC of elonga- HOUR 
(E.) tion(A.per (3.) 
| wr cent). "t 
| 

| 33.5 32 68 
| 44.1 27.5 5 

| 49.7 25.5 55 

59.8 18.5 42 

56.8 18.5 39 

54.9 18 34 


In will be observed that there is a slow rise in the tensile strength and elastic limit, 
and an equally slow diminution in the elongation and reduction in area of cross 


section. 


The results given by Mr. Hadfield appear to lead to the same conclusions. 


givesa series of testa as follows: 


Composition. 


He 


Tests for tensile strength. 
| 


Peroentiure | 


Tensile 
Elastic of elonga- | Reduction | 
Carbon. Cobalt. dii limit (E.). Ki (A. perof area(E.). 
Uus: cent). 
0. 16 0. 53 59.7 42.5 29 43 
0. 25 1. 80 64.5 39.3 19 24 
0. 38 2. 50 82. 59.7 15 15 
0.55 4.46 89.5 58 15 17 
0. 52 6.91 86.5 ? 14 13 


bd: have obtained the following results upon steels with about 0.800 per cent 
carbon: 


, Composition. Tests for tensile strength. Tests. 
| | 
Percent- | 
Tensile | Elastic’ age of Reduce) |! For 
Carbon. ¡Cobalt. | strength| limit | elonga- aroa e hard- 
(R.). (E.). | tion (A. (3.) "| ness 
per cent).: TOT 
0.886 | 4.45 | 121.8 | 46.6 6 | 106 , S | 248 
0. 740 6. 72 102.3 51.1 7 14. 4 1 241 
0. 818 9. 76 122.6 44.0 5 6.8 8 248 
0.750 | 29.30 118.5 50.5 6 11.5 3 241 


M. Guillet concludes from these results that the cobalt steels show 
no properties that are of industrial interest, and states that ‘‘ they 
appear odd a priori from not recalling at all the nickel steels.” 

esides the work done on deposits of nickel and cobalt already 
mentioned, more or less work has been done on deposits near Keller, 
Ferry County, Wash.; Blackbird, Idaho; Mine La Motte, Mo., and 
Lovelocks, Nev. So far as known, no work was done at the Gap 
Mine in Pennsylvania, nor in North Carolina. 


EH m a 


a In the tables the tensile strength and the elastic limit are given in kilograms per square millimeter 
and the elongation in a bar whose length is 8 times its diameter. 
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TUNGSTEN. 


The rise in the price of tungsten, which had been noticeable durin 
1905, continued during 1906, and the production was stimulated accord- 
ingly. There was, however, a very great discrepancy in the prices 
paid for ores in various places, as there is almost sure to be when an 
article is spasmodically produced in widely separated and often little 
known localities. while at the same time the market is limited and the 
isolated small producers have little chance to become acquainted with 
buyers and market conditions. The isolation of the producers and the 
small quantities of ore produced hy man y of the mines make it difficult 
also for the manufacturer and the miner to get into close touch. 

Prices. ranged during the year from $5 to $9 per unit for the con- 
aes tungsten tri-oxide, or, as it is often erroneously called, ** tungstic 
acid.’ 

As is often the case in mining, much secrecy is sometimes maintained 
about the mines, with the result that men who consider themselves 
well informed about the affairs of the camp in which they reside make 
estimates on the output of the camp that are farfrom correct. On the 
other hand, buyers who feel sure they know the output of the different 
camps are apt to find that ores of which they knew nothing have been 
bought by others from the same camp. 

Several firms had buyers in the field visiting the known producing 
localities during the year, who gathered up small lots of ore and com- 
bined them into car lots for shipment to the factories. 

The market for tungsten ores is expanding, and seems now to 
be almost as sure as the market for copper or other staple ores. 
Firms wishing to use large quantities of tungsten have had difficulty 
in obtaining sufficient supplies that could be deconded upon for future 
deliveries. 

During the year experiments that have been under way for a lon 
time prodded a remarkable incandescent lamp, the filament of whic 
is made of metallic tungsten. As is well known, the ordinary car- 
bon incandescent lamp uses a large amount of electricity, averaging 
about 3.5 watts per candlepower, while the profitable life of the lam 
is comparatively short—little over 500 hours—and the loss of efh- 
ciency after burning such a length of time is great, owing to the 
blackening of the bulb through the dissipation of the carbon filament. 
This is expecially true if the lamp is sed. on a voltage high enough to 
give & light approaching whiteness. 

Constant endeavors have been made to construct a lamp which 
would give a better light with less power, and while the best carbon 
lamps may give somewhat better results than those cited above, there 
is still much to be desired. Filament lamps have therefore been made 
from osmium, tantalum, silicon, tungsten, and óther substances with 
this end in view. The Nernst lamp, using a glower made of oxides of 
the rare earths with a cementing paste, the Cooper-Hewitt mercury- 
vapor lamp and the Moore gas lamp are the results of efforts at 
greater efficiency. Of these the tungsten lamp gives promise of being 
as useful as any, if not the most useful of all. Up to the beginning 
of 1907 but a few had been put on the market, owing to the necessity 
of working out a number of details connected with their manufacture. 

A writer in the Engineer (Cleveland and New York) for December, 
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1906,* gives the following table comparing various forms of incandes- 


cent lamps: 
Comparison of various kinds of incandescent lamps. 


Lowest 
-| Watts : 
Kind Highest per Profit- m 
: voltage. | candle- Jable life. 
power. E 
made. 
Hours. 
COONOT O WIth taria A aa 220 | 0.15-0.33 | 7,000+ 200 
Nernst o.ocooncoococconccnocannnccca nono occ 220 | 1.5 -2.00 25 


800 . 
700 INotgiven. 


OSMINI esi ees ws Sa he a DU ra 47 1.5 

TARTAN A ure RI Lorkus erinda r EN OUR EP VER NEUES ES 110 1.5 600 Not given. 
ZircóõüiüM FL ""———— — 110 1.0 5000  jNot given. 
Tung stel s esce oran ee ne cR cease eb enue RE d eu ME ie a: 110 1.05 | 1,0004- 40 
ÜBPDODL uuo RR oot ele eka en Cae k EN E UK ER ERA M M Md 220 3.5 800 3 


This table is, however, evidently not very reliable, as it exceeds the 
claims of the dealers and manufacturers as to the efficiency of several 
of the lamps. Thusa claim of 2 watts per candle is made in the cir- 
cular of the American dealers in the tantalum lamp; and a life of only 
about five hundred hours is claimed for both the tantalum and the 
carbon lamps in a letter to the present writer from one of the largest 
factories. 

Of the lamps tabulated the Cooper-Hewitt mercury-vapor lamp is 
the only one giving a noticeably greater efficiency than the tungsten 
lamp, but its blue-green color precludes its use in any but restricted 
fields. The zirconium lamp gives, according to this author, a very 
slightly greater efficiency than the tungsten lamp, but its profit- 
able life 1s given as only five hundred hours. He gives the profit- 
able life of the tungsten lamp as over one thousand hours. Tungsten 
lamps seen in the "hector: Heany Development Company’s laboratory 
at York, Pa., were said to have been burning over Nees thousand 
hours and showed no noticeable depreciation to the ordinary observer. 
The light is nearly white, and a carbon lamp looks decidedly yellow 
beside it. Some manufacturers claima much higher efficiency for the 
tungsten lamp than that given in the table quoted, saying that lamps 
are run on one-tenth of 1 watt per candlepower; but it is probable 
that the life of a lamp giving such efficiency would be greatly short- 
ened, owing to the high temperature at which it must be burned. 1t 
is difficult to make tungsten lamps which can work well on a voltage of 
110, and it has been proposed to introduce small transformers on each 
service wire that will reduce the voltage to 20 or 40. 

The high efficiency of these lamps is due to the fact that tungsten 
has a high temperature coefficient, its resistance increasing with increas- 
ing temperature, while the resistance of carbon lessens with high tem- 
perature. 

As stated, the tungsten lamp gives a brilliant white light which is of 
ver pos quality, but most persons will probably prefer to use it 
with rosted globes for reading, writing, or similar purposes. <A 110- 
volt lamp, having a claimed candlepower of 150, has a filament about 
12 inches long by about 0.0018 inch in thickness. 

One great advantage of the tungsten filament over the carbon fila- 
ment is that the former, if properly made, does not blacken the globe 


a Engineer (Cleveland and New York), December, 1906, pp. 569, 593, 633. 
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with use, while carbon, especially if the voltage is a little high, soon 
blackens its globe so that a large amount of light is lost. The osmium 
lamp requires a long filament which is fragile and does not stand ship- 
ping well. The tantalum lamp also requires a long filament, but owing 
to its peculiar construction it stands shipping and handling, and is a 

reat improvement over the carbon lamp; but with age it, too, blackens 
its globe, and its life is no longer than that of a carbon lamp. 

The metals whose melting points are high enough to be used in the 
manufacture of filaments for incandescent lamps are few. The deter- 
mination of the melting point of osmium is old and probably not very 
reliable, but has been given as 2,500° C. The melting points of tan- 
talum as 2,910° C. a of tungsten as 3,080° C. have recently been 
determined by Dr. C. W. Waidner and Dr. G. K. Burgess, of the 
Bureau of Standards, Washington, D. C.* 

During the year a patent was issued to Mr. G. Allen Heany for a 
tungsten-titanium alloy lamp, whose melting point and efficiency are 
said to be higher than for tungsten. A titanium lamp introduced 
during the year will be mentioned under Titanium. 

Tungsten alloyed with zirconium is said to form the filament of a 
recent German incandescent lamp capable of standing 220 volts and 
having an efficiency of 1.2 to 1.3 watts per candlepower per hour; but 
as the lamp has not appeared on the market, there may be serious 
drawbacks to it. 

The manufacture of pure tungsten is a difficult matter owing to its 
affinity for carbon, oxygen, and other impurities, which greatly lower 
its melting point. Much secrecy is maintained about the manufacture 
of tungsten by the different firms converting it; but in a general way it 
may be said that the common practice is to fuse wolframite, if that ore 
is used, with sodium carbonate, reducing the tungsten to a sodium tung- 
state. This is then treated with a strong mineral acid, forming tung- 
stic oxide (WO,), a yellow powder. Ifscheelite is used, it may be treated 
directly with a mineral acid and the tungstic oxide obtained. Wol- 
framite is too slowly soluble to be treated cheaply in this more direct 
way. The tungstic oxide is mixed with carbon in some form and 
strongly heated in crucibles, and the tungsten is obtained as a metallic 
powder which contains more or less carbon. The tungstic oxide is 
also reduced electrically, but again contains carbon. 

One method of manufacturing filaments from tungsten is said to be 
by taking as pure a tungsten powder as can be obtained and amalga- 
mating 1t with cadmium and mercury. This amalgam is squeezed 
through a die into filaments which are heated by an electric current 
in vacuo; although the cadmium and mercury are thus expelled, traces 
of them still remain in the filament and are possibly the cause of 
blackening the globe somewhat, which sometimes occurs under high 
voltage or long use. 

Another process is the preparation of a tungstic colloid by dialysis. 
This colloid is **squirted” into a filament and then reduced to metal 
by passing an electric current through it in an atmosphere of hydrogen. 

Metallic tungsten has been made into an electrode for use in the are 
lamp, and is said to give a flaming arc with a high lighting capacity. 

The very high melting point of tungsten has suggested its use for 
crucibles, and for certain inert substances these might have a definite 
use. 


a Communicated by Dr. G. K. Burgess, 
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Large quantities of sodium tungstate are manufactured, much of 
which is said to be used in fireproofing cloth for curtains, drapery, 
etc., and as a mordant in dyeing. Other tungsten salts are used in 
weighting silks. When the silks are dyed, tungsten salts, owing to 
their high specific gravity, are introduced to give more apparent 
weight to the fabric. 

(io Danae 1906 Boulder County, Colo., was the greatest 
roducing locality. Some work was done in this field during the year 
y Mr. Waldemar Lindgren, of the United States Geologia Survey, 

who has written a short description of the deposits, for publication in 
the current volume of Economic Geology. ining has been carried 
down to a depth of between 200 and 300 feet, and the ores are appar- 
ently of about the same grade as nearer the surface. The ore is 
wolframite. 

California.—There was considerable activity in tungsten mining in 
California during the year, and there will probably be still more in 
1907. There is a good deal of work being done in the neighborhood 
of Randsburg, along the Kern-San Bernardino County line, where 
scheelite (calcium tungstate) occurs in the gold mines and also in 

uartz veins unaccompanied hy gold. At the Sidney mine, in the 
Sinner district, 5 to 6 miles southwest of Randsburg, scheelite 
occurs in thin veins, up to 4 inches in thickness, to a depth of over 200 
feet. 

The most important known tungsten vein of the vicinity is on the 
Papoose claim, at Atolia, 44 miles southeast of Johannesburg, on 
which large improvements were made and much work was done during 
1906. 

A small quantity of scheelite was also produced in the Amalie dis- 
trict during the year. This district is about 35 miles east and a trifle 
south of Bakersfield, and is reached by a stage ride of about 15 miles 
from Caliente on the Southern Pacific Railroad; it has produced 
scheelite at irregular intervals for a number of years. - 

Scheelite has been reported from Manvel, San Bernardino County, 
a number of times, but the rocks taken for that mineral have so far 
proved to be something else. Scheelite is also reported from Kelso, 
on the Salt Lake Railroad. 

A small quantity of wolframite has been found about 12 miles north- 
east of Raymond, Madera County. 

Arizona.—The output from Arizona for the year was small. A few 
tons of wolframite were shipped from Kingman, Mohave County, 
that had been obtained at points within a radius of about 50 miles. 
The deposits at Dragoon, Cochise County, were worked in a small 
way during the year; and at Benson, a few miles west of Dragoon, a 
small quantity was obtained. The deposits at Arivaca, 60 miles south 
of Tucson, were not worked during the year. 

Montana, New Mexico, Washington.—A few tons of tungsten ore 
were shipped during the year from Lordsburg, N. Mex., Loomis, 
Wash., and Jardine, Park County, Mont. The ore from the two 
former places was wolframite, and from the latter scheelite. About 
60 tons of scheelite were put ón the market from Park County, Mont. 

Alaska, Connecticut, AA Nevada, Oregon.—There was no known 
production from the deposits in Alaska, Connecticut, Oregon, Nevada, 
or Idaho, though considerable development work was reported from 
Osceola, Nev. More scheelite is reported to have been found in the 
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Golden Chest mine at Murray, Idaho, where it has been known for 
several years, and it is hoped that production will begin soon. 
Foreign localities. —Tungsten ores are mined in Norway, Spain, 
Queensland, New South Wales, Tasmania, Federated Malay States, 
Peru, Bolivia, Rhodesia, and Argentina. Smaller quantities occur in 
France, Finland, England, New Zealand, Japan, Canada, and other 
places where old crystalline rocks occur. | 


VANADIUM. 


During 1906 the actual production of vanadium from its ores was 
begun in Colorado, and a small output was made. A reduction plant 
was established by the Vanadium Alloys Company, at Newmire, and 
another plant, at which some vanadium concentrates were made, was 

ut up on Dolores River, 4 miles below the mouth of Disappointment 
Creek and 20 miles from Cedar post-office, by the Dolores Refining 
Company. It is 65 miles from Dolores and 90 miles from Placerville. 
Vanadium is obtained as a by-product in the concentration of carnotite 
ores, about 20 per cent of the concentrates being V,O,. This will be 
referred to under the heading ** Uranium." 

At Newmire roscoelite, occurring in a sandstone to which it gives 
& dull-green color, is roasted with salt, converting the vanadium to a 
chloride which is soluble in water. The roasted material is then 
leached and a ferric salt added, which precipitates the vanadium in 
the form of an iron vanadium compound. This is shipped to Niagara 
Falls and smelted, by electricity, to a ferrovanadium running about 
25 to 27 per cent vanadium and guaranteed to contain not over 2 
per cent impurities. It sells for $5 per pound for the contained 
vanadium. 

The following analyses of the ferrovanadium were furnished by the 
company: 

Partial analyses of ferrovanadium. 


nox 
bí s ip RH -——————————————————M——— — 27.17 25. 65 
Carbón outils e va rM decvUIE UIN OMA EAM em E QE 1.78 75 
jur. A pc . 44 . 44 
zig "E errr ree Trace. . 044 
Phosphorus -ecrane pta di . 067 . 067 


Another company is erecting a factory at Pittsburg, Pa., for the 
manufacture of ferrovanadium from ores imported from near Cerro 
de Pasco, Peru. The ore is a remarkable new sulphide of vanadium, 
called patronite, containing about 15 per cent of vanadium. The 
deposits are said to be e 

o production of vanadinite or allied minerals is known to have 
been made during the year. These minerals generally occur as thin 
coatings along joint planes in rocks, and no extensive deposits are 
known to occur in the United States. 

The principal use for vanadium is in steel, especially in connection 
with chromium. Very small quantities of vanadium give such steel a 
remarkable rise in tensile strength, while both elastic limit and elon- 
gation are good. 
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The following record of tests, made upon a 2-inch bar of experimen- 
tal steel, was furnished by one of the large steel companies: 


Elastic lib. da pounds per square inch.. 222, 200 
Tensile atrenpth: cis o a dias ise ewe do.... 227,300 
¡A 22262922 92 as Lue Saws seeeeeene soet sees ss per cent.. 11.5 
Reduction of cross section ................ ee eee ee eee cece ew ee rere do.... 42 
The partial analysis of this steel was as follows: 

Carbono22:.n20 24. per cent.. 0.34 | Manganese ............. per cent.. 0.40 
Sulphur .................. do.... .025 | Chromium. ................ do.... 1.00 
Phosphorus. .............. do.... 4.027 | Vanadium..... roo ero do.... .17 


Still more remarkable tests have been reported. One company 
claimed to have made vanadium steel having a tensile strength of 
400,000 pounds per square inch, but other details were not given. 

The use of vanadium steel in axles and other parts of automobiles is 
familiar, and a large proportion of the higher-priced machines are said 
to use it. 

Besides its use in steel, Dr. Fritz Ephraim quotes the following 
uses:? 

With aniline as a black dye; as V,O, it has been used in place of platinum in the 
contact process for the manufacture of sulphuric acid (though it is said to be less 
effective than platinum); as & photographie developer. In medicine salts with 
potassium chlorate have been used under the name of ‘‘ Vanadin." Vanadium salta 
are said to be favorable to the growth of plants; vanadyl phosphate acts physiolog- 
ically like potassium permanganate; from vanadates and tannic acid a water-proof 
black ink is made; vanadium salts are used in coloring glass; vanadic acid is used to 
determine hydroxylamin and hydrazin in the presence of ammonia. 


The use of vanadic acid as a pigment has also been advised. 


Vanadic acid has properties which commend it as a subetitute for true gold bronze 
With the necessary foresight a handsome color and durable luster can be produced 
which are little or not at all inferior to true gold bronze. It is unchan le in the 
atmosphere, covers well, and according to described methods can be obtained as a 
very light, fine powder that is easily mixed with gums or varnishes. Attempts to 
employ metavanadic acid as gold bronze are recommended. ^ 

At present the only occurrences of vanadium ores in the United 
States which seem large enough for commercial exploitation are those 
in southwestern Colorado, where the vanadium occurs as roscoelite, 
the vanadium mica, in a sandstone. These deposits are said to be 
traceable into Utah. This ore rarely runs above 2 per cent in vana- 
dium, and more often less than that. There is a possibility that 
vanadinite, lead vanadate, may also be found in sufficient quantities in 
Arizona to become of importance. Vanadinite or related minerals, 
dechenite, descloizite, etc., occur in small quantities in many parts of 
the country, especially in the Southwestern States. 


MOLYBDENUM. 


The occurrences of molybdenum ores in the United States are 
numerous, being frequent associates of the old crystalline and meta- 
morphic rocks. In the lead-bearing regions the molybdenum ore is 
apt to be wulfenite (lead molybdate) in the oxidized zone, and molyb- 
denite (molybdenum sulphide) below that zone. The occurrence of 
molybdenite is, however, much the more common. It is often found 


aEphraim, Fritz, Das Vanadin und seine Verbindungen: Sammlung chemischer und chemisch 
technischer Vortráge, vol. 9, pts. 8-5, Stuttgart, 1904, Pp. 83-84. 

>Gerland, B. W., Ueber einige Verbindungen des Vanadins: Ber. Deutsch. chem. Gesell., Berlin 
1876, pp. 874-875. 
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in metamorphosed limestones in small flakes, sometimes so minute as 
to be hardly recognizable with a hand lens. In quartz veins the flakes 
are generally larger, and are sometimes several inches across. 

Where molybdenite oceurs in small flakes it is very hard to save. 
Several firms have recently undertaken the working of deposits of 
this character and have met with failure, although a number of com- 
panies advertise their ability successfully to perform the operation by 
means of oil or water flotation, static electricity, or secret processes. 
One of the recent failures was said to be & process by which the fine 
flakes were to be separated from the gangue by an air blast. The ore 
was a gneiss, throughout which the moly bdenite was thinly distributed. 
With such a process the molybdenite could not be separated from the 
mica, which occurred in much larger quantity. 

Finely flaked molybdenite is being separated by a Denver firm with 
apparent success. A California firm has experimentally run molyb- 
denite ores through a static electrical machine, with satisfactory 
results, but it is said that ** because of the principle involved in the 
separation, namely, static electricity, it is impossible to state that this 
process will treat any particular ore until that particular ore has been 
treated upon the machine. So far as the readily discernible physical 
properties of two ores are considered, they may be practically identical, 
and yet the machine will work one and fail upon the other, by reason 
of the peculiarities in the conductivity of minerals.” 4 

Most molybdenite deposits are too small to justify expensive machin- 
ery, and it is doubtful if the market is at present able to take any very 
great increase inthe output. On the other hand, were a constant supply 
available at prices within the reach of manufacturers, it is probable that 
the demand would soon increase considerably, for the uncertainty of 
being able to obtain a regular supply of ore seems to have been one factor 
_in preventing the extensive use of mol y hdenum insteel, in which it is said 
to have practically the same effect as tungsten, with the use of a much 
smaller quantity. It is probable, however, that this statement needs 
a e as some steel makers doubt the efficacy of molybdenum 
in steel. 

Wulfenite, the lead molybdate, is more easily saved than molybde 
nite, and can be separated on ordinary concentrating tables. It is 
not of so common occurrence as the sulphide, but has been produced 
in a few localities in small quantities. Wulfenite often carries so 
many impurities that it is almost impossible to use it. 

Besides its use in steel, molybdenum in the form of ammonium mol y b- 
date is used to determine phosphorus in iron. In the United States 
alone its use for this purpose amounts to several tons per year. In 
oT ammonium molybdate is used as a fire-proofing material and 
as a disinfectant for cloth used in railway passenger coaches and for 
similar uses. Itis said to be a strong germicide. Molybdenum salts 
are said to give a fine blue color in pottery glazes. Efforts have been 
made to use metallic molybdenum as a filament for incandescent elec- 
tric lights, but so far these have not proved successful owing to its 
comparatively low melting point. 

Montana.—The only production reported for 1906 was from Home- 
stake, Mont. Deposits at Dillon, Sheridan, Ophir, and other places 
in the same State are being prospected. 


a Letter from Mr. H. L. Haehl, April 1, 1907. 
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Maine.—Molybdenite occurs widely over Maine, but in most places 
it is sparsely distributed through the rocks, and so far mining ventures 
have not been successful, though others are projected which may solve 
the problems presented. ! 

Other States.—California and Colorado have many deposits, none of 
which are known to have made an output during 1906. There are also 
a number of nonproducing mines in Washington, Oregon, and Ari- 
zona. Excellent specimens have been received from near Vail, Ariz., 
were the moly bdenite occurs with copper ores—a frequent association. 

Wulfenite was not reported as a commercial production during the 
rear. It occurs in various places in Utah, Arizona, Nevada, and New 
Mexico. Wulfenite has been known to exist in the Alta district, 
Utah, for a long time, but the quantity in sight is not large. It has 
been reported to the Survey by one firm that the wulfenite of this dis- 
trict contains too many impurities for it to be readily used. 

Foreign countries. —The chief sources of supply of molybdenum are 
Norway, New South Wales, and Japan, all of which export it as 
moly bdenite. 


TITANIUM. 


Although it has generally been considered asun objectionable admix- 
ture, preventing the exploitation of many otherwise good iron ores, 
titanium seems to be coming into various uses which give promise of 
making it a valuable element. While generally spoken of as one of 
the rare elements, it is really one of the more common ones. Accord- 
ing to Dr. F. W. Clarke's? estimate, it forms 0.43 per cent of the sur- 
face rocks of the globe, being much more plentiful than lead, zine, 
copper, and other metals classed as ** common." It is a component of 
all the basic and most of the acidic rocks, entering especially into the 
darker minerals. Schists and gneisses often carry titanium, and it is 
almost always found in clays 1n appreciable quantities. This is not 
only true of surface clays, but it was found in those dredged from the 
deep parts of the ocean by the Challenger expedition.^ 

Many deposits of iron ore carry varying percentages of titanium, 
such as the iron ores of the Adirondacks and those of Iron Mountain, 
Wyoming. Theiron ores of New Jersey and of the Appalachians also 
often carry several per cent of titanium. In these ores titanium either 
replaces iron in the magnetite, or more commonly occurs as ilmenite 
or rutile. lron ores containing quantities of titanium approaching 1 
p cent or more have generally been avoided, owing to a reported 

ifficulty with thick, pasty slags. It is claimed, however, that when 
properly handled the slagging of titaniferous ores gives no more 
trouble than other iron ores,‘ and companies have acquired various 
deposits of these ores with the intention of working them for iron. 

Steel and iron made from iron ore smelted in a blast furnace running 
on the titaniferous Adirondack ores are said to have taken a prize 
medal at the London Exhibition of 1851." 

Experiments with titanium in cast iron show that it adds greatly to 
the strength, and ferrotitanium is now being manufactured at à num- 


aClarke, F. W., Analyses of rocks from the laboratory of the U. 8. Geological Survey, 1880-1903: 
Bull. U. S. Geol. Survey No. 228, 1901, p. 19. 

bCommunicated by Dr. Eugene V. Sullivan and Mr. George Steiger, of the U. S. Geological Survey 
chemical laboratory, who have analyzed portions of these clays. 

€ Rossi, A J.. Titaniferous iron ores in the blast-furnace: Trans. Am. Inst. Min. Eng., vol. 21, 1593, 
Ppp. 532-867. 

d Idem., p. 840. 
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ber of places in this country and in Europe for this purpose. It is 
said to add also greatly to the tensile strength and elastic limit of 
steel, and though much secrecy is maintained, it is known that titanium 
is used by various firms; and it seems probable that some steels, im- 
ported as containing vanadium, are really titanium steels. . 

If titanium will add to the good qualities of steel and cast iron, as 
its advocates claim, there would seem to be a large future for it, owing 
to its plentifulness and cheapness, in sharp contrast with the compar- 
ative rarity and high price of other metals used for the same purpose, 
such as vanadium, molybdenum, and tungsten. 

Experiments are now being conducted by several firms in an effort to 
make incandescent electric lamps with titanium filaments. "The prob- 
lems connected with the reduction of titanium to a metal are so diffi- 
cult, however, that the lamps have not yet been extensively placed on 
the market. One firm is said to have placed about 1,000 lamps during 
1906. The melting point of titanium is very high; private experiments 
are sald to have shown it to be about 200° C. bisher than tungsten, 
with & higher electrical resistance than that metal, so that its efficiency 
in an incandescent electric lamp is considerably higher. 

Titanium as a component of rutile (TiO,) and titaniferous magnetite 
is used in the electrodes of arc lamps, and titanium carbide 1s now 
coming into use for the same purpose. When one electrode is made 
of these substances, a block of carbon is used for the other. 

Titanous chloride (TiCl,) has been used to some extent in dyeing, 
as a mordant, but is said to have little, if any, advantage over 
stannous chloride for the purpose. ‘Titanous sulphate (Ti,(SO,),) is 
now being used as a stripper and mordant, and titanous potassium 
oxalate is used as a yellow dye and mordant in the dyeing of leather. 

A new use for titanium as a detector of minute quantities of fluorine 
has been worked out by Mr. George Steiger,* of the United States 
Geological Survey chemical laboratory. A solution of titanium sul- 

hate (Ti(SO,),) is oxidized by hydrogen peroxide, and the degree of 
deeolorizalion of the resulting straw-colored iiquid by fluorine is used 
to determine the quantity of tluorine present. Very small quantities 
of fluorine can be determined in this way. 

In porcelain tile, rutile is used to give a soft, beautiful yellow 
color. It is also used to color artificial teeth. For this last use, how- 
ever, only the purer grades of rutile can be employed. The entire 
demand for titanium ore is still small. 

Virginia, North Carolina, Pennsylvania. —During 1906 rutile (T1O,) 
was produced at Roseland, Nelson County, Va., where are the best 
deposits now known in this country. A small deposit was pro- 
. duced in North Carolina in washing for monazite, and a few pounds 

were pou in Chester County, Pa. The Chester E 
is said to be very pure, and in comparative large crystals. ey are 
mostly picked up while fields are being cultivated, and are used by 
dentists in the coloring of artificial cet as mentioned above. 

North of Lenoir, N. C., is a deposit of titaniferous iron, a sample 
from which is composed of menaccanite, magnetite, and rutile. It is 
said to carry 37 to 41 per cent TiO,, and to be in large quantity. One 
firm that has used the ore reports that it is readily converted to 
ferrotitanium which contains 35 to 40 per cent titanium, and which, 
by a second process, can be made to contain 65 per cent titanium. 


aCommunicated by Mr. Steiger. 
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Wyoming.—At Iron Mountain, Wyo., 40 miles northwest of Chey- 
enne, is an immense deposit of titaniferous iron ore, carrying over 20 
r cent TiO,, which has recently been described by Mr. Sydney H. 
all.¢ 
Other large deposits of titaniferous iron ore occur in the Adiron- 
dacks, as stated, and at various other places in the United States and 
in Canada. 
URANIUM. 


Uranium ores are of rare occurrence, and so far but few uses have 
been found for them, though it is likely that more use will be made of 
them as the metal and its salts become better known. 

Experiments have been made with uranium as a steel-hardenin 
metal, but, although they have not been as complete as those carrie 
on with the somewhat commoner metals, tungsten, vanadium, and 
chromium, they do not so far show that any particularly valuable 
properties are added to the steel through the use of uranium that are 
not given by the use of other elements which are at present cheaper. 

In the form of an acetate, uranium is used as an indicator in the 
determination of zinc and in various determinations in organic chem- 
istry. Other salts are used in iridescent glass and pottery glazes. The 
popular idea of uranium ores is often that they obtain their value from 
the quantity of radium they contain. This idea is obtained from the 
fábüloua value given to radium in many publications, but up to the 
present this value is almost negligible, as the uses of radium are yet 
to be proved other than as a chemical and physical curiosity. 

Colorado.—In Colorado there are many occurrences of uranium, 
principe y in the western tier of counties, where it is known at pres- 
ent only in the form of carnotite. During 1906 discoveries of carno- 
tite were made near Meeker, in Rio Blanco County, and have been 
described by Mr. Hoyt S. Gale, of this Survey.? Like those farther 
south, the deposits occur in sandstones, though of different age. Carno- 
tite occurs, but in less quantity, in Utah also. 

Uraninite or pitch blende occurs in the Kirk, Wood, and German 
mines in Gilpin County. It is said that a fair quantity can be pro- 
duced from this locality. 

A reduction plant using the Haynes process was operated near Cedar, 
San Miguel County, upon carnotite ores running 2 per cent or less in 
uranium. Mr. Justin H. Haynes, who is the inventor of the process 
and is in control of the mill, gives the following description of the 
process, which is patented: 

The ore is crushed to 20-mesh and roasted in an ordinary reverberatory furnace. 
This is to coagulate the clay, which otherwise forms very troublesome slimes. The 
roasted pulp is then agitated for approximately one hour in a revolving barrel in a 
boiling (or hot) solution of sodium carbonate. This extracts the vanadium in the 
form of Na, VO, and the uranium as 2Na,CO,VO,CO,, both of which compounds 
are soluble and are, of course, the only soluble compounds of the ore formed, that 
is, iron, lime, etc., remain with the silica. This solution is then filtered with 
vacuum filters, and sodium hydroxide added to the filtrate to precipitate the uranium, 
which it does as sodium uranate. This is filtered off and forms our uranium product. 
The vanadium in the filtrate is then precipitated as calcium vanadate on the addition 


of water-slacked lime. This forms our vanadium product, but is contaminated by a 
quantity of calcium carbonate which also forms. The final filtrate consists now of 


—— ee ne A ———————————— A mm ————————————M————————————— —— 


a Bull. U. S, Geol. Survey No. 315, pt. 1, 1907, pp. 206-212. 
bGale, Hoyt S., Carnotite in Rio Blanco County, Colo.: Bull. U. S. Geol. Survey No. 315, pt. 1, 1907, 
pp. 110-117. 
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nothing but sodium hydroxide, which, after saving a portion for precipitating more 
uranium, is recarbonated to sodium carbonate by passing down the flue of the roasting 
furnace, which is filled with coke and broken stone. It is then ready to use over 
again. In this wav our chemical bill is very small, as we only buy sodium carbonate 
to supply the sodium in the uranium product and to cover mechanical losses. 


The product is shipped to Germany. 

Several hundred tons of carnotite-bearing rock were reported as 
mined and left on the dump at various places. As the demand is small 
and the ore low grade, it does not pay to ship it far for working. One 
lot of over 10 short tons of carnotite was shipped to Germany, but the 
ore was of too low grade to pay. 

No production of uraninite (pitch blende) is known to have been made 
during the year, but there is said to have been a production amounting 
to over $20,000 during 1905. 

Other States. — Besides the Colorado occurrences, small quantities of 
uranium are said to be found in the Black Hills as uranium phosphate 
(autunite). Other small quantities, of mineralogical interest only, 
are occasionally found in Connecticut; in Franklin and Mitchell 
EORR N. C.: at Barringer Hill, Llano County, Tex.; and in Cali- 

ornia. 


TANTALUM. 


Owing to its rarity, tantalum and its qualities are comparatively 
little known; but, as in the case of the other metals treated in this 
papers constant investigations in its metallurgy and properties are 

eing carried on. 

The one principal use to which the metal is now put is as a filament 
in incandescent lamps. These lamps were put on the market in Ger- 
many in 1905 and on the American market in 1906. There is a con- 
siderable saving in current in their use, as they consume but 2 watts 
per candlepower, as compared with 3.1 watts per candlepower at the 
vest for the ordinary carbon filament lamp. 

An excellent article by W. von Bolton and O. Feuerlein, who 
developed the tantalum lamp for the Siemens & Halske Actien-Gesell- 
schaft, was published early in 1905, which gives the results of their 
investigations of the metal.“ 

A portion of this article relating to the tantalum incandescent lam 
was quoted by Dr. J. H. Pratt in the Mineral Resources of the Unite 
States for 1904.2 

Some of the properties of this remarkable metal are given in the 
following condensed translation of a portion of the article cited: 

In the cold the metal is extraordinarily inert. The metal is not attacked by hot 
hydrochloric, nitric, or sulphuric acida, aqua regia, or alkaline solutions, but it is 
attacked by hydrofluoric acid. 

Heated in the air at 400° C. it becomes yellow, like steel, and, like this, when 
heated to 600° C., or for a longer time at 500? C., it becomes blue. In fine threads 
heated in the air it burns with little intensity and small tlame. It a combines 
with hydrogen and nitrogen at the beginning of the red glow, forming metallic-looking 
but brittle compounds. It combines easily with carbon, forming several carbides, 
which so far as known appear metallic and are very hard, but brittle. From the 
high atomic weight of tantalum (181) it can be seen that a very small percentage of 


carbon (atomic weight 12) is suflicient to carbonize a relatively large amount of 
tantalum. 


a Von Bolton, W., and Feuerlein, O., Die Tantallampe, eine neue Gluhlampe der firma Siemens & 
Halske A.-G.: Electrotech. Zeitschr, Berlin, January 26, 1905, pp. 107-109. 

b Pratt, Joseph Hyde, Production of monazite, zircon, gadolinite, and columbite or tantalum min-: 
eruls; Mineral Resources U.S. for 1901, U.S. Geol. Survey, 1905, pp. 1222-1223. 
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Melted and drawn tantalum has a specific gravity of 16.8. In powder, with oxygen 
and hydrogen still present, it has a specific gravity of 14. It is a little darker than 
platinum and of about the hardness of soft steel, with a greater tensile strength. It 
can be hammered into plates, though individual blows show little effect. It can be 
rolled and drawn into fine wire, having a tensile strength that is remarkably high, 
amounting to 93 kilograms per square millimeter, while that of good steel is 70 to 80 
kilograms. If a lump of tantalum heated to a red glow is placed under a steam 
hammer, it may at once be beaten into a plate, which after being heated and ham- ` 
mered several times attains a hardness equal to diamond. 

An attempt to perforate such a sheet 1 millimeter thick with a diamond drill run- 
ning continuously at 5,000 revolutions per minute for three days penetrated but one- 
fourth of a millimeter, while the drill was much worn. A complete perforation 
could not be made. Despite this, the plate could still be rolled thinner, a remark- 
able union of toughness and hardness. If it were only a cheap metal it would be 
ideal for armor plates. Siemens € Halske A.-G. hope to employ it for dies, drills, 
bearings, journals, ete. 

At 110 volts, for a 32-candlepower lamp, a filament 700 millimeters (about 27.6 
inches) long, and for a 25-candlepower lamp a filament 650 millimeters (about 25.7 
inches) and 0.05 millimeter in diameter is used. As the filament softens when highly 
heated, it can not be used in a loop like a carbon filament, so that the arrangement 
was finally hit upon of looping it back and forth upon metal supports held by a 
central glass rod. 

For 220 volts a filament 1,350 millimeters (about 48.2 inches) long is necessary and 
becomes impracticable. A filament 650 millimeters long by 0.05 millimeter thick 
weighs 0.022 gram, so that about 45,000 filaments will weigh a kilogram (about 
20,600 filaments per pound). A 0.05 millimeter wire will support 400 grama. 

The lamp gives a comparatively white light, and after it has been used for about 
five hours it gives 15 to 20 per cent more light, owing to the filament changing to the 
form of a series of semiglobular masses. There is afterwards a diminution of light, 
but the lamp’s life is somewhat longer than that of the carbon lamp. When it burns 
out, its ends will weld if brought in contact under current, and the lamp will go on 
burning. It will stand a much greater overload than a carbon lamp, and with 50 per 
cent overload shows much less blackening of the bulb for the same time. With rising 
temperature the resistance increases, while with carbon it decreases. It gives a 
steadier light than a carbon lamp, because it is less sensitive to current changes. 


These lamps are now on the market in very small forms to be used 
on low voltages (2 to 5). The light of all the forms is excellent, 
approaching the tungsten lamp in whiteness. 

Sines perfecting the tantalum lamp the Siemens & Halske A.-G. has 
obtained a British patent (No. 3691-B, 1905) for the making of pens 
from tantalum. The patent specifications are in part as follows: 


Steel pens have the advantage of great hardness and elasticity, but they do not 
resist the action of chemicals and, in particular, of that of the atmosphere and of 
ink. Gold pens, on the other hand, offer great resistance to chemical action, but 
their mechanical properties are relatively inferior. According to the present inven- 
tion pens are made of metallic tantalum, a inetal that i8 exceedingly resisting against 
chemical action and that at the same time possesses a high degree of elasticity and 
hardness. On account of the great hardness of pens made of this metal, they have 
also a much greater resistance to wear than steel. 

The pens can be made either of pure metallic tantalum or of alloys thereof with 
other metals, and the tantalum can also contain small quantities of other substances, 
such as carbon, silicon, boron, serving to impart greater hardness thereto. 

For the sake of economy, parts of the pens may be made of other materials, such 
as steel, and only the points, or parts subject to wear or strain, be made of tantalum. 

In order to be able to work the tatalum metal satisfactorily it must be previously 
well fused. By the fusing process it is at the same time freed from impurities and 
brought to the state of a homogeneous body. The fusing is effected best in vacuo 
and by means of the electric current. When being mechanically worked, the metal 
(in particular when it contains a small quantity of carbon or other hardening 
un readily assumes so great a degree of hardness that the further working is 
rendered impossible, and it must then be carefully reheated or annealed in order to 
be rendered soft apain. In this annealing process care must be taken that the tem- 
perature does not rise too high, as otherwise the material is more easily attacked by 
the oxygen of the atmosphere. In order to prevent too great a heating it is prefer- 
able to effect the heating indirectly by bringing large plates or drums to the temper- 
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ature to'which the parts required to be heated are required to be brought, and then 
to bring the objects of tantalumn to be heated in contact with these plates or drums; 
if, on the other hand, it is desired to raise the tantalum to higher temperatures with- 
out being materially affected on its suríace, it is of advantage to effect the heating 
in vacuo, as at very high temperatures the metallic tantalum combines with most 
substances. The heating in vacuo is preferably effected by electrical means, such as 
by means of electrical resistances, or directly by passing an electric current through 
the object to be heated. 

In carrying out the manufacture of pens from tantalum metal, the metal having 
been smelted so as to obtain in the first instance a lump of metal of irregular form, 
which is in a soft condition, it is worked by rolling, or otherwise, in any suitable 
known manner into the form of thin sheets, from which the pens are produced by 
the same means as those employed for the manufacture of pens of other metals. By 
the said process of rolling the tantalum metal assumes, as before stated, a Much 
greater degree of hardness than before, and it may therefore require to be repeatedly 
annealed between the several stages of rolling. 

After the final stage of rolling, the thin sheets of tantalum metal may be found to 
be of the right hardness for forming the pens therefrom; if too hard they may be 

in annealed to a certain extent, or if the pens are required to have a greater degree 
of hardness than can be attained by merely working the metal, the tantalum may 
have a small quantity of the before-mentioned hardening substances, such as carbon, 
added to it. This may either be effected in the first instance when the metal is 
smelted, a very small quantity, such as 0.1 per cent, of carbon being sufficient for the 
purpose, or the prepared sheets of tantalum metal may be packed in carbon powder 
and subjected to a considerable heat for some time. 

If an auo of tantalum with another metal is to be employed, the most suitable 
metals for this purpose are wolfram and iron, either of these metals being simply 
added to the tantalum metal when in the fused condition. Care must in this case be 
taken to protect the tantalum against chemical change, for which purpose the melting 
is preferably effected in vacuo. The composition of such alloys may vary very con- 
siderably, but very suitable alloys for the purpose consist of from 95 to 98 per cent 
of tantalum and from 2 to 5 per cent of wolíram or iron. 


Tantalite, in at least a majority of the cases, occurs in pegmatites or 
coarse granites. 

South Dakota, Colorado, North Carolina, and Texas.*—In the United 
States tantalum ores occur probably in the greatest quantity in the 
Black Hills of South Dakota. During the year one mass weighing 
600 pounds was found; but it generally occurs in much smaller pieces. 
Dana mentions one mass weighing 2,000 pounds.” A smaller lot was 
shipped from Canyon, Colo., to Germany during 1906. It is found 
in small lots in Mitchell County, N. C., and a few hundred pounds 
have been shipped at one time. Prices have ranged from 25 cents to 
$2.40 per i 

Texas.—Tantalum occurs in fergusonite (a metaniobate and tantalate 
of yttrium with other rare ha and uranium) at Barringer Hill, 
Llano County, Tex. 

Other States.—Tantalum has also been found in Alabama, California, 
Connecticut, Maine, New Hampshire, New York, Maryland, and Vir-. 

inia, but the occurrences have a mineralogical rather than an economic 
Interest, | 

Foreign countries.—As stibiotantalite (tantalate of antimony) tanta- 
lum occurs in considerable quantity in the Greenbushes District of 
Western Australia, in the tin placers, where, before its value was 
known, stream tin had been wacked to what seemed to be almost pure 
cassiterite, but upon analysis, to the great disappointment of the 
miners, it proved to be largely stibiotantalite.? 

Tantalite and manganotantalite (tantalate of manganese), mangano- 
columbite (niobate and tantalate of manganese), and calciotantalate 


a Dana, J. D.. A System of Mineralogy, 6th ed., 1892, p. 735. 
bSimpson, Edward S., Greenbushes tin ore. Ann. Prog. Rept., Geol. Survey Western Australia for 
1899, 1900, p. 63. 
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(tantalate of calcium and iron) are found in the Wodgina tin fieid, 
Pilbara District, Western Australia.^ They occur in pegmatite dikes 
and the detritus from them. 

As high as 80s. per pound was paid in the early part of 1905 for ore 
carrying 80 per cent Ta, O,, but the price soon dropped to one-sixth 
of that sum. About 81 short tons of tantalum ores, valued at $51,173, 
were reported sold during the year. A considerable amount mined 
during 1906 is said to remain in the field unsold, owing to lack of 


demand. 
PRODUCTION. 


In line with the policy of the United States Geological Survey not 
to publish figures of production of individual persons or firms unless 
with their specific consent, the values of the outputs of nickel, cobalt, 
molybdenum, tantalum, titanium, uranium, and vanadium in 1906 
have been combined, although the total is but a small sum, amounting 
to $34,800, as against $19,785 in 1905 and $73,775 in 1904. The pro- 
duction of concentrated tungsten ores was 928 short tons, valued at 
$348,867. 

The following table shows the production of the concentrated ores 
of these metals from 1904 to 1906, inclusive: 


Production (short tons) of concentrated ores of molybdenum, nickel, cobalt, tantalum, 
titanium, tungsten, uranium, and vanadium in the United States, 1904-1906. 


1901. | 1905. 1906. 


Mineral. Es A A A A eem 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Molybdenum ...................... 14 $2,175 | | | 
Nickel and cobalt.......oooooooo... 23 51, 000 90 | SIO 410 lt 
Titan; red iaa 44 7, 000 
Tüüngste | ee ee eee ee 740 ^ 184,000 503 | 268, 676 928 | $315,807 
Uranium and vanadium........... 45 | 10,000 4 BIO CDoatecut esee a 35, 800 
TOtll i eise Ei exce de ih 
| 


866 | 257,775 | 897 | 285, 461 | NES 384, 667 


aIncludes value of nickel, cobalt, molybdenum, tantalum, and titanium, 


PRODUCTION OF NICKEL AND COBALT. 


But one small production of nickel and cobalt ores, at Comer, Oreg., 
was reported for 1906. Inthe following table is shown the production 
and value of nickel obtained from domestic ores from 1876 to 19006, 
inclusive: 


Production (pounds) of nickel from domestic ores in the United States, 1876-1906. 


— —MMMM————— ————Á————— ———À A ——— — 


! 
Yenr. | Quantity. | Value. | Yeur. Quantity. ; Value. 
N t 
A PS a e | — g 
Lr antes 201,367 | $523,554 — 1892 LLLllssllllsssses sese | 92,252 | $50,739 
vr MRNA 15,211 — 301, IJ8.— 183 eos. eee eee cece ee 49, 399 72,197 
iL ry c NR 150,590: 165,979 TIROL Qo uel ia | 9,616 | 3, 269 
A AA M51200 162,534... 1808 ad 10, 302 3, 091 
TRU A A QU SUR 259, UND. INN va Lena cnn ede sete 17,170 4, 164 
1 EA a coats MED, GOR | 992,033 SUT eee cece cece eee cess 23, 707 7,823 
E are Aan DS SAT RDU SON. Gag fi UM secte cred eate de ne: 11, 145 3, 956 
j Ea x MR DNE 58, KUO 52, 020 | E i cues pica Dedi VA gs : 22,541 8, 566 
DI. MMNONMECERP EE HM A TEL REN i 9,715 3, 886 
TSH LL ccou AN | 277,904 179,970 | J90} eure eet ete es 6, 700 3,551 
E A 214,092. 127, 157 | (MNA RM | 5,748 2,701 
E A 905,566 — 133,200 ! 1903 .oece eee ee cece eee eee 114, 200 45, 900 
EIA ocean SEEN 004,928. 197,612 A 24, 000 11, 400 
A E 252,663 |. ÓN ib) | (b 
[E TERM o ace RA 293,458 | 181,093 | 1900 LL. Ll eee eee cee cee nnn | (5) (3) 
o iS ins 118,498 | 71,099 | | | 


a Rept. Department of Mines for 1905 (Western Australia), 1906; pp. 126-128, 138. 
bOre sold included in total production of steel-hardening metals. 
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The quantity of cobalt oxide obtained from domestic ores mined in 
the United States from 1869 to 1906, inclusive, is given in the following 
table: 

Production (pounds) of cobalt oxide in the United States, 1869-1906. 


Year. Quantity. Year. Quantity. Year. Quantity. 

1869 411 by) dou. Mw 11, 653 Doo ARTERIA 14, 458 
1870 3, 854 IORS ua ot oe 55 x: 1, 096 dis i EFIRI TT EATE 10, 700 
1871 5, 086 1884..... YAA 2, 000 ISG D PPM 19, 520 
1872 5, 749 (Dl A 8, 423 dll Pe E 6, 247 
187: 5, 128 Se a e 8,689 qo E AAA 10, 230 
1874 1,145 O a ES t 18, 340 IDO A Ur ae was 6, 471 
F.a AA 3,441 1SSS R, 49] 1901 60 
Er AA », 162 1589 13, 955 190 Ü 
1877 7,328 E III CPP 6, 788 190 a t 120, 000 
1875 1, 508 s) acs aaa O CE 7, 200 1904 a 22, 000 
1579 4.376 LUMZLoimédai 2icaLibe 7. 869 (1 56.05 ia le b) 
E EA 7,251 189 8, 422 (uL SR o b) 
4. rS EO M, 280 1894 6, 76 

aIncluding cobalt oxide in ore and matte. 

^Ore mined included under total production of steel-hardening metals. 


PRODUCTION IN FOREIGN COUNTRIES. 


CANADA. 


As usual, much more nickel was imported into the United States 
during 1906 than was consumed, the greater part of the matte pro- 
duced in Ontario being shipped to this country for retining. These 
Canadian exports, as reported by the geological survey of Canada," 
amounted to 21,252,444 pounds of nickel in matte. This matte con- 
tains from 78 to 80 per cent of the combined metals, nickel and copper, 
in the proportion of about 2 parts of nickel to 1 of copper. | 

The production of nickel in Canada, as taken from the same publi- 
cation, since 1902 has been as follows: 


Production of nickel in Canada, 1902-1906. 


Y Ore | Ore | Matte Nickel 
` mined. smelted. | produced. | in matte. 


Short tona. Short tons. | Short tons. | Pounda. 


A ERI 269, 538 233, 338 24,691 | 10,693, 410 
Wide di 136, 633 209, 030 13,832 | 12,505,510 
190 E t pone exeo ve dau epe Y Vater da 203, 388 118, 470 8,024 | 10,547, 583 
LOUD OD A AAA 277, 766 ' 251, 421 17,388 | 18,876,315 


LIO RAR ace NAAA E E E DAS 343, 814 | 340, 059 20, 361 | 421, 490, 955 


| ———— 


a Nickel contents af ore, matte, ete., at 41.64 cents per pound, 
NEW CALEDONIA. 
The production of nickel and cobalt ores in New Caledonia, which 
has hitherto been credited to France, Germany, and England in this 


arcana is given for the last four years by British Acting-Consul 
fanning,’ as follows: 


Production (short tona) of nickel and cobalt ores in New Caledonia, 1903-1906. 


| Nickel. | Cobalt. 
Year. MO NURUDUONEN ey - 
Quantity. Value. — Quantity. Value. 


Don cu Di bc IDA UI AAA 108,747. 1.222 | SKSI | — $351,940 
i TEMOR HUM a ne NM NH MINE 138, 106 | $1,097, 606 8,729 185. 000 
E A eee at A A 144, 05, 763. 738 3, 070 48.745 


aSummary of the Mineral Production of Canada for 1906, pp. 11 and 12. 
b Min. Jour. (London), vol. 81, April 27, 1907, pp. 560-561, 
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The average metallic content of ores exported from New Caledonia 
during 1906 is said to have been 6 per cent, against 7+ per cent for 
1905. 


OTHER COUNTRIES. 


The production in Norway and from other European deposits is 
not available at the time of writing. There were 110 short tons of 
nickel-cobalt ores, valued at $3,000, produced in Mexico in 1906.4 


IMPORTS OF NICKEL AND COBALT OXIDE. 


The imports of nickel for consumption in 1906, as reported by the 
Bureau of Statistics, were 34,082,040 pounds of ore, matte, and oxide, 
valued at $1,876,531, which sum includes also $8,963 worth of man- 
ufactured nickel. 

| Fifty tons of nickel ore were imported from New Caledonia during 
tne year. 

The imports of nickel for consumption for the last five years have 
been as follows: 


Nickel imported and entered for consumption in the United States, 1902-1906. 


Nickel, nickel ore and 
matte, nickel oxide, 


alloys of nickel with | value of 
Year. copper, etc. manu- His 
. A E 2a oin nne 
Quantity a 
(pounds). Value. | 
a hg a SS ee E — = 
A N |. 83,942,710 | $1,407,521 | $30,128 , $1,437,649 
A E PIERDEN | 36,217, 98552 | 1,456,605 37, 254 1, 483, 889 
A cette eater ea Wheto s oan cae | 99,739,315 | 1,118,611 2,90 1,121,491 
TOO atest MO ND PLUME QUI DIM EE ' 31,072,206 | 1,958,840 | — 3,291 | 1,962, 131 


34,082,042 | 1,867,568 8, 963 1, 876, 531 


| Sees Q o 


In the figures of the Bureau of Statistics the nickel content of the 
imported ore and matte is given only for the period from July 1 to 
December 31, 1906, during which time it was 10,123,750 pounds. 

During the year the price of nickel, in large lots, varied from 40 to 
50 cents per pound. In smaller lots the price ranged from 50 to 65 
cents per pound. 

The imports of cobalt into the United States during 1906 were con- 
siderably less than during 1905—53,934 pounds for 1906, as compared 
with 70,048 pounds for 1905. In the importations for 1906 were 
included 12,850 pounds of ore and zaffer. Zaffer is the roasted ore 
and is used as a blue pigment in painting and enameling. 

The following table gives the imports for consumption of cobalt 
since 1909: 


Cobalt oxide imported and entered for consumption in the United States, 1902-1906. 


1009 ET OEE Ad O Rc ess DUE Ve de pounds.. 79,984 $151,115 
1008 Sci esi esr A iM LUE n an do.... 73,350 145, 264 
1904. osse Ce uA Pee ELE M Det ee Tere eee do.... 42,354 86, 925 
1000 deceit ite a Washoe uee ia ELE do.... 70,048 139, 377 
A c ee els ERR E E IEEE cR do.... 41,084 83, 167 


The wholesale price for cobalt oxide as given by the trade papers 
during the year varied from $2.50 to $2.60 per pound. ` 


a Letter from Mr. O. Matina, sec. ministerio de Fomento, August 19,1907; 
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¿XPORTS OF NICKEL. 
In 1906 the nickel exported amounted to 10,620,410 pounds, valued 
at $3,493,643, as against 9,550,918 pounds, valued at 2,894,700, in 
1905. The following table shows the nickel exports since 1902: 


Exports of nickel, nickel oxide, and matte from the United States, 1902-1906, 


A eee eee Se ec ewes saline pounds.. 3,228, 607 $924, 579 
lnc E EEN A A A E A do.... 2,414, 499 703, 550 
E ie da hi a Cat ccs a Uc has ea ne NE do.... 7,519,206 2, 130, 933 
a Sane do.... 9,550, 918 2, 894, 700 
A Oo E Gee wee nee Gees eae S do.... 10, 620, 410 3, 493, 643 


PRODUCTION OF TUNGSTEN. 


During 1906 there were produced 928 short tons of tungsten ores, 
worth, as nearly as could be learned, $348,867. In this estimate all ores 
have been reduced to a basis of 60 per cent WO,. It is thought that 
these figures are approximately correct, as every effort has been made 
not only to obtain figures of production, but to check them wherever 
and whenever possible. The output for the year is a gain of 125 tons, 
or 15.56 per cent, in quantity y pn $50,191, or 29 per cent, in value 
over the known production of 1905. Boulder County, Colo., produced 
565 tons—more than 64 per cent of the total output— valued at $221,627. 
The output of Boulder County is probably habitually overestimated, 
and it is likely that these figures will be questioned; but both buyers 
and producers have been very obliging with figures, and it is believed 
that the output given is practically correct. 

The production of tungsten ores in the United States for the last 
seven years has been as follows: 


Production of concentrated tungsten ores in the United States, 1900-1906. 


OU rper RC EANDEM TH P short tons.. 46 $11, 040 
TOU] nus A Pii ed See re ay eee A Ens do.... 179 27, 120 
jt. comete OM rr I ER do.... 184 34, 010 
VE IE E i odere ate ict E s DR EN E ey sd eus do.... 292 43, 639 
A eee beh OC Tr mE do.... 740 184, 000 
| ——— —— "—  w— —(————— EOS do.... 803 268, 676 
I000,.. (5 1: 58529 a A aa do.... 928 348, 567 


The price averaged about $376 per ton for 60 per cent WO,, but 
varied from $3.50 to $7 per unit. The only imports of tungsten 
reported are 20 tons of ferrotungsten, valued at $28,289. The per- 
centage of tungsten contained is unknown. 


WORLD'S PRODUCTION OF TUNGSTEN ORES IN 1905. 
With very few exceptions the latest available figures for the pro- 


duction of tungsten ores, chiefly wolframite, are for 1905. These are 
given in the following table: 
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World’ s production of tungsten ores in 1905. 


Great Britains scace had ete eben a NEN short tons.. 193 $55, 271 
New South Wales............... 2 2. ccc ccce cee eee eee do.... 5251 85, 090 
Queensland ................... 2. ecce eec celle eee do.... +1, 582 487, 688 
South -ABsSEER lifes oy a alate eee ie ce do.... 11 16, 446 
Tasmania O O do.... 36 11,540 
New Zealand ................. c ccce aae e rrr do.... 64 d 22, 400 
AIS ENA IA LA np e eM CD I T Ce E do.... 65 20, 418 
BOM conte beets dla sai aceasta lee a eae do.... 15 d 26, 250 
FRANCE ooo obs cera tae te SES beers bosses do.... 28 11, 448 
ClEMMANY seus out eR e Reed e a pA esq wet do.... e 42 16, 184 
SAXONS AS do.... 37 12, 437 
Portugues aoc ne ee o Oia ne E E eL: do.... 320 99, 413 
A etae qoM Valais A aes =, eee do.... 413 32,111 
United States: oucce ou esos taa do.... 803 268, 676 
Other countries............. c.c ll ce eee ee eee eee do.... 20 d 7,000 

Total sie aee DE anes epu E d .do.... 4,000 1, 172, 372 


In round numbers the world's production of tungsten ores during 
1905 was 4,000 short tons, worth $1,200,000; and, although but few 
figures are available (July, 1907), it is probable that the production 
for 1906 was approximately the same. "The production in Queens- 
land in 1906—892 short tons, valued at $322,400—showed a very 
marked decrease from that of 1905, which was in turn a decrease from 
the output (1,725 short tons) of 1904, but it is ee that this was 
probably made up in other quarters. New South Wales produced 148 
short tons of wolframite, valued at $44,108, and 123 tons of scheelite, 
valued at $37,241, a fair increase over 1905. In 1906 Tasmania produced 
22 short tons, valued at*7,130. There was an estimated production of 
about 95 tons, valued at $33,977, in the northern territory of Australia,’ 
and the output of the United States increased to 928 tons, valued at 
$348,867. Rhodesia produced 17 tons of wolframite, valued at $7,339, 
in 1906.4 The Federated Malay States are known to have made some 
output during 1906, though figures are not available, and there was 
probably an increase in the Spanish output. It is thought that there 
was also an output from Peru. Peru, Bolivia, Argentina, and Mexico 
are factors of almost unknown possibilities in the tungsten market. 


PRODUCTION OF VANADIUM. 


In addition to the vanadium ores used at the two mills already 
described, about 600 tons of ore were reported as mined in Colorado, 
but unsold. The contents are unknown. 


PRODUCTION OF MOLYBDENUM. 


One lot of crude molybdenum ore was reported as mined and sold 
at Homestake, Mont. Sal lots were mined at a few places in Colo- 
rado, but were not marketed. A small quantity of comparatively pure 
molybdenite was reported as shipped from Lucerne, Wash. 


a Figures for foreign countries are taken chiefly from the British official publication Mines and 
Quarries for 1905, pt. 4, 1907; see also official reports of Queensland and Tasmania for 1906 and of 
New Zealand, Germany, Saxony, Austria, and France for 1905. 

t Contains scheelite, 155 tons from New South Wales and 5 tons from Queensland. 

€ Contains small quantity of bismuth ore. 

d Value estimated at $350 per ton of 2,000 pounds. 

e Contains unknown quantity of uranium ore. 

f Contains some scheelite and bismuth ore. 

g Min. Jour. Con February 16, 1907, p. 213. 

^ Rept. Exec. Com. Rhodesia Chamber of mines, March, 1907, Bulawayo, 1907, 
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Australia.—New South Wales produced 37 short tons of molybdenite 
valued at $23,366,¢ and Queensland produced 145 short tons, valued at 
$52,956, during 1906.? 


PRODUCTION OF TITANIUM. 


The titanium output amounted to almost nothing outside of the 
rutile produced at Roseland, Nelson County, Va., the remainder con- 
sisting of a few pounds from Chester County, Pa.. and a small quan- 
tity from South Carolina. 


PRODUCTION OF URANIUM. 


Besides the quantities mentioned as having been utilized in the 
Haynes mill and shipped to Germany, 200 tons of uranium ore of 
unknown value were reported mined in 1906 and on the dumps in 
Colorado and Utah. 

The exports of uranium ore, as given by the Bureau of Statistics, 
amounted to $6,870, and this figure is used also for the production. 
Uranium oxide and salts were imported to the value of $11,828. 


PRODUCTION OF TANTALUM. 


The bulk of the tantalum ore was produced in the Black Hills of 
South Dakota, with a smaller quantity from Canyon, Colo., and it all 
went to Germany. The production in North Carolina during 1906, so 
far as can be learned, amounted to but a few pounds. 

The large ‘quantities of tantalum available in Western Australia 
practically control the market, which ts easily supplied. 


— ——— — — ——— ———— 


a Ann. Rept. Dept. Mines, 1906, Sydney, 1907, p. 59. 
b Ann. Rept. under sec, for mines, 1906, Brisbane, p. 23. 


CHROMITE OR CHROMIC IRON ORE. 


By ARTHUR J. COLLIER. 


INTRODUCTION. 


The mineral chromite is widely distributed both in the southeastern 

and the western parts of the United States, where it is usually asso- 
ciated with certain basic igneous rocks, but there are few localities 
where it occurs in sufficient quantities to constitute an ore of chro- 
mium. In the States along the Atlantic slope no deposits of chrome 
ore are worked on a commercial scale, ihe it is probable that with 
the extension of railroad transportation some of the deposits will be 
exploited. The only active chromite mines in the United States are 
in California, where there has been & small production for many 
years. 
- Chrome ore is used principally in making ferrochrome alloys and 
for hardening steel, usually in combination with nickel in the manu- 
facture of armor plates. It is also used extensively in the manufac- 
ture of chromium salts for pigments. All the product of the Cali- 
fornia mines for several years has been used in the crude state for 
linings of copper furnaces. 

The principal American markets for chromite are in the manufac- 
turing States along the Atlantic slope, and these are supplied by 
importation, the chief sources of supply being Asiatic Turkey and 
in recent years New Caledonia. Smaler quantities are produced in 
Russia, India, Australia, Greece, Canada, and Newfoundland. 


PRODUCTION. 


The total production of chromite in the United States during 1906 
amounted to 107 long tons, valued at $1,800. The whole quantity 
was mined by two operators in California and was used in furnace 
linings. The production of chromite in the years from 1885 to 1906 
is shown in the following table, from which it will be seen that the 
maximum production in the United States for any one year was 
3,680 long tons, valued at $53,231, in 1894: 


Production of chromate, 1885-1906. 


1885. 29s. long tons.. 2, 700 $40, 000 | 1896........ long tons.. — 756 $6, 667 
1880 APP 0.... 2, 000 30, 000 | 1897 ........... dorar sida, ras 
rss do.... 3,000 40,000 | 1898 ........... düLclcsl2r25 — wemeses 
IRSR can do.... 1,500 20. 000 | 1899 ........... A SERENA 
1889 .. do.... 2,000 30, 000 | 1900 ..........- do 140 1, 400 
¡EA do.... 3,599 53,985 | 1901 ........... do 368 5, 790 
1891/2. ec sacer do.... 1.372 20, 580 | 1902 ........... do 315 4. 567 
ISO Ls do.... 1,500 25, 000 | 1903 ........... do 150 2, 250 
A eius do.... 1,450 21, 750 | 1904 ........... do 123 1, 845 
1894... 5650 do.... 3,680 53,231 | 1900 ........-.. do. 22 375 
1895... ee do.... 1,740 16, 796 | 1906 ........... do. 107 1, 800 


541 
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IMPORTS. 


Chromium is imported into the United States both as crude ore 
and in various manufactured products. The quantities and values 
of the different forms of chromium imported during the years from 
1901 to 1906, inclusive, are shown in the following table: 


Chromate and bichromate of potash, chromic acid, and chrome ore imported and entered 
for consumption in the United States, 1901-1906. 


— — - — ———————————————————— 


——— | a 
Chromate and bichro- Chromic acid. | Chrome ore. 


> mate of potash. | Total 
Year. SY = e ear, TR, 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Pounds. | Pounds. Long tons. | 

iii das 430,996 | $29,224 53,462 | $10,861 20,112 | $363, 108 | $403, 193 
AA ES CTE PER PP PE I EY 90, 81 11, 115 ,570 | 582,597 593,712 
BOB occaessevscao yen 41, 229 2,784 | «285,014 7, 640 ,93 302, 025 342, 449 
po Pe 26, 053 1,817 | 209,224 28, 571 24,227 | 348,527 378,915 
A tena Dia 50, 650 4,225 | c158,402 22, 600 54, 434 | 725,301 752, 126 
Dos dns EERTE «tis 30, 098 2,124 | 4144, 666 21, 505 43, 441 | 557,594 581, 223 


a Includes 227,215 pounds of chrome yellow, etc., valued at $32,175. 
b Includes 121,503 pounds of chrome yellow, valued at $18,066. 

c Includes 119,847 pounds of chrome yellow, valued at $17,943. 

d Includes 143,359 pounds of chrome yellow, valued at $21,174. 


CANADIAN CHROMITE. 


The production of chromite in Canada has increased rapidly in 
the last few years, though the prices reported are somewhat lower 
than those in the United States. The following table gives the 
quantity and value of the chrome ores mined in Canada in the years 
from 1902 to 1906, inclusive: 


Production of chromite in Canada, 1902-1906. 


19095,1222 short tons.. . 900 $13, 000 ! 1905. ..... short tons.. 8,575 $93, 301 
IOS Less ks do.... 3,383 33,990 1 1906... etc cute do.... 8,750 92, 100 
IBDAE eoe sve iz do.... 6,074 67, 146 


TIN. 


By Frank L. Hess. 


PRODUCTION. 


During the year 1906 the only actual output of metallic tin in the 
United States was 2,500 pounds produced from 3,750 pounds of 
concentrates at the Gertie Mine, in the Black Hills of South Dakota. 
This mine is now 500 feet deep. Buck Creek, Alaska, produced 45 
short tons of stream tin, and the Bartels Tin Mining Company, at 
Cape Prince of Wales, produced about 10 short tons of concentrates, 
carrying 64 per cent metallic tin, which were shipped to England. 
About 14 short tons of concentrates were produced in the North 
Carolina-South Carolina tin field. The estimated value of the total 
output, including metallic tin and concentrated ores, was $35,600. 

laska.—Prospecting was actively carried on along the streams 
flowing to the Arctic Ocean from the hills surrounding Buck Creek 
and on the streams farther to the east. Much prospecting was 
also done on the lodes discovered on Potato Mountain and the 
adjoining hills at the head of Buck Creek; and on Cape Mountain 
several hundred feet of tunnel were driven and a good deal of drilling 
was done in the granite with a chilled steel-shot core-drill. Pros- 
ecting along creeks between the head of Buck Creek and Cape 
fountain is said to have shown the presence of workable values in 
many of the gravels. Two parties sluiced the tin-bearing gravels of 
Buck Creek, and it is reported that 400 pounds of cassiterite per cubic 
'ard was found in small areas. The gold content of the gravels, 
ormerly considered as about 40 cents per cubic yard, is said to have 
been found to be higher since the bed rock is well stripped. 

One lot of 30 tons of stream tin averaged 64.3 per cent metallic tin. 
It was sold in Hamburg, Germany, and brought a good price on 
account of its purity. Prospecting was also carried on in the Ears 
Mountain region, and encouraging results are said to have been 
obtained, though there has been no production of tin from this place. 
Prospecting was continued on the los River deposits. and is said 
to have shown the bodies of tin ore to be of good size. 

Articles have appeared in several periodicals stating that large 
dredges were to be placed in some of the creeks flowing into Lopps 
Lagoon, or the Arctic Ocean, to mine stream tin. This is an under- 
taking which will require very careful preliminary prospecting, and 
it is more than likely that the gravels will be found to je frozen in 
much of the region, in which case a dredge would be unable to work. 
There is some talk of erecting a tin smelter in Seattle to smelt Alaskan 
ores, but this proposition has not yet taken definite form. 


21650—s r 1906—35 943 


544 MINERAL RESOURCES. 


Mr. Adolph Knopf will study the Seward Peninsula tin deposits 
for the United States Caol cane during the season of 1907. 

South Dakota.—In the Black Hills interest in tin mining has been 
rey revived by the high price of the metal, and a number of tin 
deposıts have been reexamined with a view to beginning mining 
operations. There seems to be little doubt that there are a number 
of claims having lodes that will yield from 0.5 per cent to 1.75 per 
cent metallic tin. 

North Carolina.—In North Carolina placer deposits have been 
developed about 24 miles southwest of Kings Mountain in connection 
with the veins on the noted Le Doux property. Prospecting in the 
lode mines has been prosecuted in the various properties of the region. 

Texas.—F ifteen miles north of El Paso, Tex. in the Franklin 
Mountains, a considerable amount of prospecting has been done on 
the veins which have been known for several years, and five veins 
have been uncovered through distances varying from 300 to 600 feet ; 
two smaller outcrops have also been uncovered. Cassiterite occurs 
both as a replacement and as a vein filling fissures in the granite coun- 
try rock. The feldspar of the granite is frequently impregnated b 
cassiterite along cracks in such a way that replacement of the feld- 
spar can not be doubted. It is probable that there are placer deposits 
acrompar nk these veins, but should they exist it will be difficult 
to work them because of the scarcity of water, which, however, in 
quantity probably sufficient for lode mining occurs at a depth of 
perhaps 45 feet. 

Calitornia.—During the year an attempt was made to smelt some 
of the old concentrates at the Cajalco mines near Corona, Cal., but 
the furnace ““froze” with the tin distributed through. the slag in the 
form of shot, and the effort was given up. Prospecting has been 
continued in Trabuco Canyon, in southern California, and a small 
quantity of ore was produced, but none has been concentrated. 

Idaho.—No new occurrences were reported from Idaho during the 
year, but some interest has been shown in the little-known stream- 
tin deposits near Salmon. 


PRODUCTION IN FOREIGN COUNTRIES. 


From many of the producing countries it is almost impossible to 
obtain accurate figures as to the output; hence they can be stated 
only in a general way. 

rederated Malay States.—Owing to the very high price of tin dur- 
ing the year 1906, prospecting for the ore was greatly encouraged 
all over the world, but in spite of this the output of the Federated 
Malay States, the principal producer, was somewhat less than that 
for 1905, as that had been less than the production of 1904, because 
of the impoverishment of many of the shallower and richer placers. 
The high price, however, allowed the working of ground which would 
have been much too poor to work under the prices existing in pre- 
vious years. During the year the British Government, with a view 
to retaining the smelting of tin in the Federated Malay States, 
increased the export tariff upon tin. 

The production of tin in the Federated Malay States in 1906 was 
54,584 short tons as against 57,178 short tons in 1905, a decrease of 
2,594 short tons.¢ 
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8 Min. Jour. (London), vol. 81, April 20, 1907, p. 527. 
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During the year the imports of tin into the Federated Malay States 
amounted to 8,904 short tons, mostly from Siam and the Dutch 
East Indies, but including also a considerable quantity of tin from 
Western Australia, sent to Singapore for smelting. 

The exports for 1905 and 1906, in which the United States is given 
credit only for that tin which was shipped directly to it and not by 
way of England, were as follows: 


Exports of tin from Federated Malay States in 1905 and 1906, in short tons.a 


Country. . | 1905. j 1906, 


| 
A A A A a E RE a EE l | 
United States) 66005 Gore A E E S ' 18, 006 16, 543 
England............. o a dan o ao i 34,736 37, 957 
Continent öf Europe. unida colitis E C A Ced eae te sek dd 9,36] 8, 198 
Hc i i ts eS A ee eee ee eine ent | 477 
IndiB. zos oo es ot ee eta hls ee hares a p aaae E e e coUe Eo EE ai EL iic e as 1,118 944 
TADA A E a ee a ene Sees T 618 
Dutch East Indies. a ss seen EX oe eee Seek Aiea a Re ee ee eee eee | 105 176 
Philippines A nota ene esse Rd CL os Soe uas cvs eda iater diede sues L. 
e aR Re nD ie ee NL E bn ES A ea PON DERE 1 | 8 
o sos cede a es ace a hacia te aN et ER | 65,187 | 64,922 


a Wilber, D. F., quoted in Industrial World, March 30, 1907, p. 391. 


As a matter of fact, the quantity of Straits tin consumed by the 
United States was very much larger, but it came to this country by 
way of England. | 

e total exports of the Federated Malay States for 1906, accord- 
ing to the figures quoted, exceeded the output and imports by 1,434 
short tons. This is accounted for by the fact that the ore is figured 
as running 70 per cent tin, while it 1s claimed that a large part of it 
wil run over 75 per cent. The hold-over stock from 1905 may, 
however, account in large part for this apparent excess of exports. 
There is no way of ascertaining the quantity of tin left in stock at 
the close of 1906. 

It is probable that the Federated Malay States will have to depend 
more and more upon the mining of lode tin. At present no large 
lodes are known, but there are many comparatively narrow veins 
and stockworks which it will pay to develop. 

Siam.—Much prospecting has been carried on in Siam during the 
year, and tin is being worked in 21 provinces. The annual produc- 
tion is estimated to be about 5,000 short tons, valued at about 
$2,900,000. . 

Burma.—Some tin mining is carried on in Burma, and it is claimed 
that the future output will be large, but so far it is but a small fac- 
tor in the world's production. No figures are at hand at present for 
the production of 1906, but 92 short tons of ore were reported as 
produced during 1905.¢ 

China.—The Imperial Maritime Customs reports that during 1906 
China exported 4,538 short tons of tin, against 5,020 short tons for 
1905 and 3,359 short tons for 1904. Only high prices bring the 
Chinese tin into the open market. The mines are said to be largely 
alluvial, only the upper and softer parts of veins being worked. 

Banka and Billiton.—Under the influence of the high prices the 
output was increased over that of 1905. A total quantity of 2,158 


a Mines and Quarries, Gen. Rept. and Statistics for 1905, pt. 9, 1907, p. 359. 
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short tons was sold by private tender at Batavia during 1906, and 
269,324 slabs, equal to 10,055 short tons, of Banka tin were sold in 
Holland during the year. The production of Billiton for the year 
1905-6 was 4,997 short tons. There has been a gradual decrease in 
the tin mined in these two islands during the last ten years, except 
for the considerable recovery within the last two years, owing to the 
rise in price. 

Australia.—As in other countries, tin mining received a great 
impetus during the year in Australia, with the result that there was 
a considerable increase in the output, especially in Queensland, where 
the increase came largely from the lode mines. The production for 
the year was 5,402 short tons, valued at $2,385,962, the largest out- 
put for any year since 1874, being an increase of almost 1,000 tons 
of ore over the production of 1905, which was 4,418 short tons. 
The output of tin ore in Queensland since the beginning of tin mining 
in that country in 1872 to the end of the year 1906 amounted to 
121,932 short tons.2 The percentage of the ores is unknown, but 
they are supposed to run about 65 per cent. 

The feature of tin mining in New South Wales is the operation of 
dredves, working in the Tingha and Inverell districts. Fifteen 
dredges are at work, with a number of others planned or under con- 
struction. The dredges are some of them working on very low-grade 
eravel, said to contain but about 24 pounds of tin per cubic yard. 
Complete figures for the New South Wales output are not at hand. 

' The Mount Bischoff mine in Tasmania remains one of the greatest 
lode tin mines of the world, although its output for the year was 
exceeded by that of the Briseis-New Brothers Home No. 1 placer 
mine. During 1906 the former mine produced a total of 1,182 
short tons of concentrates. At the Briseis-New Brothers Home 
No. 1 mine 57,700 cubic yards of gravel, yielding only 111.1 short 
tons of tin concentrates, were sluiced ata profit. In the Pioneer 
mine 439,400 cubic yards of gravel gave a yield of 2.156 pounds of 
concentrates per cubic yard. The total vield of tin ore for Tasmania 
was 5,010 short tons, valued at $2,711,937. 

Tin mining was carried on in the Greenbushes and Wodgina fields 
of Western Australia, but the quantity produced is not at hand. 
large part of the ore is shipped to Singapore for reduction. For 
several vears tantalite has been mined with the tin ore at a profit, 
but owing to the reduced demand it is now being piled up at the 
mines waiting for a market. 

Bolivia.—The bulk of the output of Bolivian tin is derived from 
lode mining, although there are workable placers which at times 
give a small output. The Bolivian tin ore is comparatively impure 
ore, containing much sulphur, bismuth, arsenic, and antimony. ow- 
ever, the output has become so great that it is playing a considerable 
art in the world's markets, and there was substantial increase dur- 
ing 1906 over the output of 1905. Only a small part of the Bolivian 
output is smelted in Bolivia, most of it going to Germany or to 
England for reduction. 

The Bolivian Government has made arrangements for a large 
increase in the railroad mileage of the country, and when this work 
is completed it may be expected that there will be a considerable 


9 Ann. Rept. Under-Secretary for Mines, 1906, Brisbane, 1907, p. 23. 
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Increase in the output of tin. Owing to the fact that most of the 
tin ore of Bolivia is shipped as barilla, or concentrates, the figures 
of production are quie uncertain, varying greatly as given by differ- 
ent authorities. According to Mr. William B. Sorsby, American 
minister at La Paz," the Bolivian tin production (exports) in 1906 
was 32,375 short tons of barilla, or 19,425 short tons of metallic tin; 
according to the New York Metal Exchange it was 18,346 short tons 
of metallic tin. The difference in the figures is striking and not 
easily explained. It seems probable that the barilla often runs 
pontis alis over 60 per cent metallic tin, and that the Metal Ex- 
change figures are too low. As all of the figures given are based on 
exports, they take no account of the tin produced and used in the 
country, which would increase the total output somewhat. Some of 
the mines are large producers. The Chorolque mine is said to be 
able to put out 200 tons of barilla per month,’ which would make it 
the largest known producer. 

During the year new deposits of tin are said to have been discovered, 
in the province of Cochabamba, east of the deposits worked at present. 

England.—The high price of tin has caused the reopening of a 
number of old mines in Cornwall, and this rejuvenation is still going 
.on. In the mines already in operation the present price di tin 
allows ores hitherto impossible of working to be taken out at a profit. 

The ticketings (fortnightly offerings of ore for sale) for tin durin 
the year in Cornwall, in which county are all of the producing Englis 
tin mines but one (whose output was 8} tons of ore), amounted to 
6,690* short tons, valued at $3,050,230, against 6,493 short tons for 
1905. "These are estimated quantities, but they are probably not 
far from correct, and afford a fair comparison for the outputs of the 
two years. They do not include tin ore obtained by "streaming" 
in the Red River, nor tin ore sold by private tender. 

The exact output of Cornish mines is unknown, but it was prob- 
ably in the neighborhood of 5,000 tons of metallic tin. Much tin 
ore is shipped into Cornwall from foreign countries for smelting. 

Other countries.—Small quantities of tin are produced in Austria, 
Finland, France, Germany, Portugal, Spain, Transvaal, Swaziland, 
Congo Free State, and Nigeria. Prospecting has been carried on 
during the year in Mexico, New Zealand, Nova Scotia, and Siberia, 
but without production, except 44 tons in Mexico. 


MARKET CONDITIONS. " 

The year 1906 has been one of the most remarkable years ever 
known in the tin market. On January 2, 1906, tin sold for 35.825 
cents per pound on the New York market. On the 15th of May it 
rose to 48.5 cents per pound, dropping by the end of the week to 44 
cents, and by the end of the next week to 40 cents. On July 12 the 
market dropped to 36 cents, but rose again, and the year closed with 
tin at 42.72 cents per pound. The London market reached its highest 
oint on May 14, at which time tin commanded £215 sterling 
($1,046) per long ton, the highest price known in the history of the 
tin market. "This extreme high price was very likely due largely to 


a Daily Cons. and Trade Rept., No. 2854, April 26. 1907. p. 12. 
d Mining in Bolivia, Min. Jour. (London), April 20, 1907, p. 543. 
e Min. Jour. (London), January 12, 1907, pp. 50-51. 
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speculative conditions, for it seems probable that consumption is 
keeping pace with production so evenly that the market 1s easily 
manipulated and will probably continue to show periodic high prices 
until production is enlarged or until some substitute for tin 1s found. 


IMPORTS. 


As reported by the Bureau of Statistics of the Department of Com- 
merce and Labor the imports for consumption of tin into the United 
States for the calendar years from 1901 to 1906, inclusive, have been 
as follows: 


Tin imported and entered for consumption in the United States, 1901 to 1906. 


190]. Nila A eames short tons.. 37, 280 $19, 024, 761 
1902. Sector a athe A uw tee tied do.... 42, 522 21, 263, 337 
1903. 2 2 Abuse aM TEE UL SU AE E do.... 41, 567 22, 265, 336 
I004. oio auem cunt eo ep Nose i s ero aera hae a do.... 41,472 22, 356, 895 
1905. p omui Mosa od M be tetas ae EIE do.... 44,188 26, 316, 023 
A Sut ake hades At cda Ede St us do.... 50,477 37, 447, 315 


The report of the New York Metal Exchange? accounted for impor- 
tations amounting to but 42,794 short tons in 1905 and to 47,571 short 
tons in 1906, about 90 per cent of the total in each year being from 
the Malay States, the remainder in 1906 being distributed among the 
following countries: Australia, 854 tons; Banka and Billiton, 474 
tons; China, 949 tons; England, 2,073 tons, and 1,632 tons from 
Various sources. 


WORLD'S PRODUCTION AND CONSUMPTION. 


German statistics give the approximate world’s production of tin 
for 1906, based upon estimates of the production by various tin smelt- 
ers and upon exports for the years 1905-6, as follows:® 


World’s production of tin in 1906, in short tons. 


Malay States (eXport8)..... os sande wade cone eens M 65, 500 
England, production from English ores. .............2-.02 2 eee ee eee eee 5, 500 

England, production from foreign ores (Bolivian, Australian, Spanish, 
E seu avus A Ge detec E AUS rre 10, 300 
Banka tsolban FTO Eau eee usd anos s nec ex eto en ebbe. RU iim E 10, 400 
Germany (largely Bolivian ores) coeur vues a ERIT RD E RES 6, 900 
Australi ode II qM aD Ir redu LLL EE aoe MEME ME 7, 700 
Billiton (sold in Holland and Java)..... 000 oe ee ee eee eee 2, 200 
(Urn: real tote E AE lad Sa tented O Ae sete et i ee ea alta at 108, 500 


There appear to be considerable errors or omissions in this table. 
The quantity of Bolivian tin produced (exported) in 1906, as already 
shown, was 19,425 tons. The table does not seem to account for sev- 
eral thousand tons of this output. As a matter of fact, over 3,800 
short tons of foreign tin ores in addition to the Bolivian ore were 
imported into England during 1906,* while the Bolivian ore should 


a Ann. Statist. Rept. New York Metal Exchange for 1906, p. 11. 

b Statistische Zusammenstellungen, ete., von der Metallgesellschaft und der metallurgischen Gesell- 
schaft A.-G., Frankiurt, Germany, 1907, p. 4. 

c United Kingdom imports of tin ores. Min. Jour. (London), January 12, 1907, p. 48. 
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alone have produced a larger quantity of tin than that given in this 
table as produced in England from foreign ores. Furthermore, the 
production (exports) of China, as already stated, was about 4,538 
tons. These items, combined with the lesser productions of Europe, 
Africa, and Alaska, and a few tons from Mexico, would probably make 
the total world’s production in 1906 between 115,000 and 120,000 
short tons. 

The German publication quoted gives the world’s consumption of 
tin during 1906 as follows: 


World's consumption of tin in 1906, in short tons. 


England cons 20,282 T Netherlands essesi deeem ods 276 
GERMANY con aa A NC ees 17,086 + Other European countries....... 882 
Francés. cit oi 7,496 United States................... 48, 170 
Austria-Hungary............... 4.079 Other American countries....... 1, 433 
A A sae du 3, 086 | Australia (estimated)........... 661 
Russ e on eed dna Bars neous 2400 O S t aet oa eee de Estes d md ats 220 
Itali oe hos uu ette de rentas A E 496 
Switzerland e an 1,543 | Other countries................ 951 
SD UE E E tete os 1, 433 —————- 
Norway, Sweden, and Denmark. 992 | TOU wipes ieee entes 114, 198 


The world’s production for 1905, as estimated by the United States 
Geological Survey,? was as follows: 


Approximate tin production of the world in 1905, in short tons. 


Atl seri daa 5,028 | Cornwall...................... 5, 040 
A A eae ese 11,155 | Malay States. .....o.oooomoooo.-. . 65, 565 
Billiton................. TOO 2,715 ————— 
OU VIG 2e seid br 13, 646 A ith eee eed 103, 149 


To this should have been added the Chinese output of about 5,000 
short tons. Probably enough tin was mined in smaller lots in various 
countries to raise the total for 1905 to 109,000 short tons. From the 
figures given, the increase in production during 1906 seems, therefore, 
to have been from 6,000 to 8,000 short tons over the production of 
1905. The important point apparently shown by this analysis and 
comparison is that the production for 1906 not only fully covered 
but was somewhat in excess of the consumption for the year. 


a Mineral Resources U. S. for 1905, U. S. Geol. Survey, 1906, p. 448. 


PLATINUM. 


By Davi T. Day. 


INTRODUCTION. 


PRICES. 


The principal feature of interest in the platinum industry during 
the year 1906 was the phenomenal rise in prices for ingot platinum. 
The Engineering and Mining Journal shows that on January 6, 1906, 
the market price for ingot platinum was $20.50 per troy ounce. In 
one month this had risen to $25 per troy ounce, and the market con- 
tinued stationary at this figure until the last of June, when a further 
rise to $26 was noted on June 23. Continuing at this figure until the 
end of August, the price advanced to $28.50 on September 1. A week 
later it had risen to $33, and it continued at this price until November 
17, when it was quoted at $38 per ounce, remaining at this figure 
until the end of the year, after which it rose slightly higher. In Feb- 
ruary, 1907, for the first time a distinction was made between ordinary 
platinum and hard platinum; that is, platinum rich in iridium and 
osmium, considerable iridium being allowed to remain alloyed in the 
platinum of the ingots. Such hard platinum was quoted at $41 per 
ounce on February 23, and this price continued until April 6, 1907, 
when the placing on the market of more than 100 pounds of platinum 
by a new producer interested in American developments checked the 
advance, and on May 4, 1907, ordinary platinum was quoted at $32 
and hard platinum at $35. Then a gradual decline set in, $26 being 
the price for ordinary and $28.50 for hard platinum, which prices con- 
tinued almost up to the time of this article (August, 1907). The 
marked effect of this rise in price in stimulating the interest in the 
search for platinum all over the world makes it advisable to give a 
résumé of the prices of platinum with such statements as have been 
put forth as to the reasons offered for this remarkable advance. These 
are best summarized in an article by Mr. S. I. Gulishambarov, of the 
Russian ministry of finance, which has been translated in the Mining 
Journal (London), as follows: 

Mr. Gulishambarov expressed his opinion that the rise in price of crude platinum 
was brought about by the fact that whilst the demand for this product on the foreign 
markets has remained steady and even shows signs of increasing, the supply of it has 
diminished lately. The Paris firm, under the title of the Compagnie Jo dustriclle du 
Platine, which is the largest producer of crude platinum in the Urals and is also the 
owner of large platinum-refining works in Paris, forms at the same time the connecting 
link between the remaining independent platinum producers and the combine of plati- 


num buyers, headed bv the London firm Johnson, Matthey & Co. This French coin- 
pany can gain nothing by lowering prices, but on the contrary is making every possible 
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effort to keep the prices at the highest level possible. With a view to this the com- 
pany, in 1905, offered the following terms to everyone who would be willing to sell 
platinum to it: On delivery of the platinum the company pays as an advance 12,000 
rubles ($6,180) per pood (36.112 pounds) of crude platinum containing 83 per cent of 
ure metal. After the platinuia has been refined and sold the whole of the difference 

etween the amount advanced and the sum realized is handed over to the seller. The 
company's profit is represented by an interest at the rate of 5 per cent per annum on 
the money advanced before the platinum is sold and one-fourth per cent commission 
for every three months, and also 1.70 francs for every lot of platinum delivered, irre- 
spective of the quantity. All of the valuable metals of the platinum group which are 
found in the crude platinum, such as palladium, rhodium, iridium, osmium, and 
ruthenium, become le property of the company as compensation to it for the cost of 
refining, etc. 

The combine of platinum users, in their turn, pay to the company 3 francs per gram 
of refined platinum, which is equal to 18,400 franes ($3,551.20) per pood, the company 
also receiving 50 per cent of the profits derived by the sale of he articles made out of 
the platinum. This price of 3 francs per gram fluctuates in accordance with the condi- 
tions of demand ud supply of this product on the world’s market. In 1905, for 
instance, when the largest platinum producers reduced their output, and disposed of 
their product in one way or another, it was found possible to pay 3.30 francs per gram; 
that is, about 20,250 rubles ($10,428.75) per pood, with the same 50 per cent participa- 
tion in the profits. Since then the French company further reduced their output. and 
in consequence of this the demand became greater still and the price went up to 28,000 
rubles ($14,420) per pood. It is therefore clear that the present high price of platinum 
can be quite easily explained by the natural conditions of supply and demand without 
reference to any rumors about intended Government action (such as an export duty). 

In the history of the platinum industry there was a time when the metal could 
scarcely find any use at all. Thus, in the twenties of the last century, after the dis- 
covery of platinum in the Ural Mountains, the world’s output of this metal, according to 
data collected by the Russian minister of finance, amounted to 40 poods per annum. 
The demand for it, however, was so small that the Government had to take steps to find 
a sale for it and began buying it on its own account for coinage purposes. In the sixties 
of the same century the development of the chemical industries in western Europe, 
and later on the springing up of electrical engineering and of the dental manufacturing 
business, increased the uses of platinum, but in spite of this the supply was still in excess 
of the demand, which latter was not of a permanent character, and the prices, which 
were then comparatively low, were ruled by the action of speculators more than by the 
condition of supply and demand. 

All this has since changed. The demand for platinum has become permanent, the 
platinum producers have become able to fight the speculators, and they are makin 
good use of their chance. Statistics show that Great Britain, France, the aed 
States, Germany, and Russia together require annually as much as 23,292 pounds of 
platinum. Of this quantity the United States takes approximately 7,200 pounds, 
Great Britain 6,696 pounds, Germany 4,752 pounds, France 4,356 pounds, and Russia 
288 pounds. If we adinit, according to the experience gained in America, that in the 
total quantity of platinum used there is contained 35 per cent of old metal worked up 
again, we find that the markets of the above-mentioned five countries alone require 
every year a supply of 15,084 pounds of fresh platinum, while the available out put is 
only about 10,800 pounds. Russia being the only source from which the world's mar- 
ket is supplied with platinum, and as a considerable part of the platinum output in 
Russia is concentrated in the hands of the French Platinum Company, mentioned 
above, the latter is at present absolute master of the market and can regulate prices at 
will. There is therefore no need whatever to look for the cause of the high price in 
the rumor of an export duty. 

In regard to the question of the imposition of the export duty on platinum, Mr. 
Gulishambarov declares that no such duty will be imposed. It is true that at the first 
and second conferences of Russian gold producers, chen speaking of the needs of the 
platinum industry, views were expressed in favor of the establishinent of a stricter con- 
trol over the export of crude platinum abroad, and the conference petitioned the Gov- 
ernment for the imposition of an export duty. This petition was, however, refused by 
the Government, as it was found exceedingly inconvenient and diflicult to demand that 
platinum, which is usually exported from Russia in the form of postal packets, shall be 
declared in the consigninent notes and to establish a custom inspection of postal pack- 
ets containing platinum. In 1904 the committee of the conference again made repre- 
sentations to the Government to the same etfect, but without success, and the question 
ofan export duty on platinum can now be considered as finally decided in the negative. 
Apart from the difficulties which the carrying out of such an export would have 
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encountered from the technical side, the measure in itself would have proved quite 
useless. 

The amount of duty proposed was 5 rubles per pound, or 200 rubles ($103) per pood, 
which of course can have no influence whatever on an article the price of which is 
28,000 rubles ($14,420) per pood (36.112 pounds). 


PLATINUM IN FOREIGN COUNTRIES. 
RUSSIA. 


The platinum conditions in Russia are also well summarized in an 
article in the Mining Journal* (London), by Mr. E. de Haupick, of the 
Imperial Russian Engineers. In this article Mr. de Haupick gives 
the prices of crude platinum and of platinum ingots, and the produc- 
tion of the last few years, as shown in the following tables: 


Prices of crude platinum of 82 per cent in the Ural Mountains. 


Rubles | Per troy Rubles ¡ Per troy 
Year. per pood. ounce. Year. per Bie ounce. 
Ma 4, 800 | $4.62 | 1903.................. 18,500 | $18.36 
A 6, 000 | 5.84 LO 21,000 20 
en D poni pL ee ue de OS EPI 22, 000 21.45 
poesia Stein redeo qu d piede 6, : 
BOS os tos 6, 600 | 6.47 | MOS rupee sores | ecm) “ane 
1908 ere 6, 800 Qu dr A o ia ( 
TN 7,000 | 6.73 es OOO: MEE cs 
| 1907 February....... 29, 000 28.14 
TOO) c od pe ur fue 16, 200 15.51 ' arch.......... | 28,000 27.25 
TN 17, 300 | 17.60 | April........... | 27,000 | 26.28 
Average price per troy ounce for platinum ingots. 
age p p oy p g 
INT Cose red ise arcet a eR EE s | VERDI A oA A aE $20.94 
jo. ee PR 8.19 | 1s cc sicou reU RED SAdODemde E Ra RAE NS 21.43 
INUU uud Or O RN LR UR EA E ES SUE 1900 e ic cee A urs s nsus 21.97 
INS Seed eee US dep etes e aS d 9.19 VINE A O es 23.16 
A aves aed ET GUESS re dota 10.22 "IOGLODUE: Lc ccacae err mh rere T retento 38.85 
TOG Se Led uiua eU BA REY d es 17.88 TANIA os Askin eR Uy exes rete Gus 34.07 
Ee A o vite ee Sed o ce ENS oak Se eee eR 19.41 1907 AT A eva ver ERE ess 33.94 
TOO ie sear A A ERE 19.93 BPO A E oe aid 33.82 
190] ond eec eb Ou S USES eO es 20.44 | NOM AA ies eens s Came 33.74 


TBO 2 sca A eR 205, 290- | 19095 e so tee A dp tates 226, 000 

18905 beet) eeu und ss nee EAD 200.0001 1904. i cos cou deba ec? eek E ET 190, 120 

pr T 203, 100 | 1900. 2:255 $2 eorr ers 200, 490 

1900.74 creda eve Ea dede 212,000. T900 tire 210, 318 
COLOMBIA. 


The International Bureau of the American Republics has received so 
many inquiries in regard to the deposits of platinum in Colombia and 
the possibilities of that South American Republic as & future source 
for the supply of this extremely rare and useful metal, that the Bureau 
has been at especial pains to obtain the fullest, most recent, and most 
accurate information available on the subject. Mr. Isaac A. Man- 
ning, the United States consul at Cartagena, and Mr. P. P. Demers, 
the United States consul at Barranquilla, the two principal seaports 
of Colombia, have courteously forwarded to the Bureau exceedingly 
valuable data on the platinum resources of the Republic. Their com- 


a Min. Jour. (London), May 4, 1907. 
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munications, together with facts gathered from the most authentic 
Spanish, British, and French literature relating to this metal, form 
the basis of the following contribution: 

The long isolation of Colombia, from which she is now fortunately 
rapidly emerging, has hitherto operated to prevent the American 
public from knowing much about the wonderful mineral wealth of 
that naturally highly endowed Latin-American country. The Hon. 
John Barrett, Director of the International Bureau of the American 
Republics, submitted a special report to the State Department on 
the resources of Colombia at the time that he was United States 
minister to that Republic, and alluding to her extraordinary wealth 
of minerals, declared that “silver is found in Antioquia, Cauca, and 
Tolima; copper in Boyaca; platinum in Cauca; petroleum in Tolima; 
while lime, alum, oe magnesia, sulphur, abla asphalt, cinnabar, 
lead, quicksilver ore, are found in large deposits in many parts of the 
country.” 

The mineral resources of Colombia, especially in precious metals, 
early attracted the attention of the Spanish conquerors, discoverers, 
and rulers. Indeed, during the Spanish régime of three hundred 
years the Colombian gold fields were admittedly the richest in the 
world, and down to 1848, when those of California were discovered, 
they furnished fully one-third of the whole supply of American gold, 
in spite of the extremely primitive methods employed by the Span- 
iards. It was while engaged, through their thousands of Indian 
slaves, in extracting gold and silver from the alluvial beds of the 
streams and rivers of western and southern Colombia that the first 
traces of platinum were discovered. The new metal came to be so 
highly prized that, in 1804, Don Ventra Salzas Malibran, lieutenant- 
governor of the Province of Atara, submitted à curious report to the 
viceroy, Don Antonio Amar, in which the author adduces arguments 
to prove that platinum is really a kind of white gold. Whether it be 
true or not that platinum was first discovered as far back as 1720, it 
is recorded that 4,202 pounds of it were shipped to the Spanish King 
in 1788. According to Dr. Don Vicente Restrepo, in his admirable 
work on the gold and silver mines of Colombia,“ platinum first began 
to attract attention in Europe in 1748. It had previously been 
observed by miners in the Choco and Barbacoas, but it was thrown 
aside as useless. As far back as 1720, it is said, the method of sepa- 
rating it from gold by means of quicksilver was known in Popoyan, 
Cauca. The Spanish Government, in 1778, ordered all platinum to 
be sent to the roval treasury, but without offering any remuneration. 
Ten years later $2 a pound was offered for it in the name of the King, 
and at the end of 1788 about 3,820 pounds of platinum had been col- 
lected in the Choco. The mines then producing most platinum were 
those of the Opagado, a tributary of the Atrato. The low price paid 
by the Government led to its being sold to foreigners, who gave as 
much as $12 per pound for it and made fortunes by reselling it in 
Europe. 

The value of Colombian platinum was recognized, at the begin- 
ning of the nineteenth century, by the great German explorer and 
scientist Baron von Humboldt, who wrote: 


Platina in grains is only found in two places in the known world, viz, in the Choco 
and Barbacoas. It is peculiar to certain sedimentary lands that cover surfaces of 600 


a Restrepo, Vincente. Estudio sobre las minas de oro y plata de Colombia, Bogota, 1888. 
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square leagues. The price of this metal on the spot is $8, or 40 francs, per pound, 
while in Paris it generally costs 130 francs to 150 francs. 

The Choco platinum is the purest and best sold in foreign markets, 
as it contains from 80 to 85 per cent of pure metal. Its price had 
already risen in 1894 to 900 francs, or £36 ($180), per pound. In 
spite of the high price it commands in the world’s markets, the 
exploitation of the potentially rich platinum deposits of Colombia 
has been so slight that, as stated by Mr. P. P. Demers, the American 
consul at Barranquilla, only 661 pounds of it were produced in the 
Choco in 1905. 

The region in which native Colombian platinum is found in great- 
est edades is in the western department of Cauca, more especi- 
ally in the south central and southern districts of the Choco, Barba- 
coas, and Supia, between the western foothills of the Cordillera of 
the Andes and the Pacific. The entire territory of this Cauca depart- 
ment has been renowned, from the earliest days of the Spanish con- 
T as the richest of all the mineral-bearing sections of Colombia. 

rom 1654 up to 1890 the department yielded $137,000,000 in gold 
of which the Choco region alone produced $115,000,000, or 84 per 

cent. 
- The most profitable field for the extraction of platinum is on the 
divide between the heads of the Atrato and the San Juan rivers, in 
the Choco region, around Tado, the San Juan, Condoto, and Iro. 
This territory is comprised between latitude 1°, 30’ N. and latitude 
6° N.—that is, in the southern and equatorial portion of Colombia. 
The platinum hes hidden in the auriferous sands and alluvial depos- 
its of streams fed by the melting snows of the Andes and flowing 
westward into the Pacific. In these districts one finds a zone or 
layer of gravel, sand, stone, and various clays, parallel with the hori- 
zon and lying within very narrow limits. The lowest part of this 
layer lies at about 80 or 100 yards above sca level and the highest 
at about 800 or 820 yards, and its thickness is about 720 yards. 
Higher up or lower down not one grain of platinum has been found. 
The farther from the sea the more difficult the extraction. The 
breadth of the zone is from 10 to 12 leagues. The work of many 
thousands of negroes since their discovery has not sufficed to exhaust 
these deposits (superficial). Their wealth is not invariable; there 
are rich and poor spots in the zone. From latitude 1° 30° N. the 
wealth of the deposits gradually falls off; in latitude 1? N. they are 
scarcely worked, and on the equator there is no trace of them left. 
South of the equator the expressions, “gold or platinum veins, mines," 
etc., are never heard. 

The platinum deposits of Colombia are comparatively easily acces- 
sible for international exportation. Most of the platinum extracted 
is exported from the Pacific port of Buenaventura, on the Bay of 
Choco, which is conveniently reached in a few days by steamers 
sailing southward from Panama city. To proceed thence inland to 
the alluvial deposits bearing native platinum is not difficult. An 
alternate route, recommended by Consul Manning, is to proceed, first, 
to Cartagena, on the Gulf of Darien, in northern Colombia, thence 
south to the head of that gulf and up the historic Atrato River 400 
miles to its source, where it is separated from the San Juan by such 
a low and narrow divide that this route has been regarded as an 
available one for an interoceanic canal connecting the Atlantic and 
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the Pacific. The trip may be made in four or five days from Carta- 
gena, allowing for touching at way stations and other detentions. 

Properly managed, there appears to be a broad field for American 

ital and enterprise in the mining districts of Colombia. The 
inhabitants of those districts have merely gathered from the surface 
of the soil an infinitesimal fraction of the mineral wealth of the 
Republic. The alluvial placer deposits are in the hands of small 
miners, who spend a portion of the week in washing the gold-plati- 
num sands and clay, another part in their corn and garden patches, 
and the rest of the week in placid enjoyment of life. It is said that 
no effort has ever been made to discover platinum in ore bodies or. 
vein deposits nor, so far as can be learned, has it ever been found in 
quartz, even in the shape of float. 

Concerning the location of the best platinum mines of Colombia, 
Mr. Lucindo Posso, of Cartagena, an exporter of the metal, gave 
Consul Manning the following information: 

The richest mines are on the Condoto, the Opagado, and the Tamanal, all branches 
of the San Juan River. In the province of Atrato there is only one small district, 
Negua, from which platinum is taken. Some new mines have lately been discovered 
in Kobitu which promise to be very rich, and a company of French capitalists has 
recently made very large purchases in the platinum district. This company is headed 
by Albert L. De Lantreppe, of London, England, and it is soon to send competent 
engineers to make a careful study of the region and especially of the properties which 
have fallen into its hands. Gen. Ramon Buendia, a Colombian, has bought a great 
quantity of mineral lands in Condoto and Nobitu. There is yet a great expanse of 
country there rich in minerals of all kinds where platinum must exist in goodly 
quantities yet unprospected and virgin. "There is certainly a great field for the 
prospector and miner there. 


Judging by the statements of various exporters in Cartagena, 
there 1s reason to believe that a great deal of the platinum and gold 
of the Cauca is shipped out through Buenaventura and via Panama, 
and that it is divided between France and the United States. It 
seems that France and other European countries received the larger 
portion up to a short time since, but now there seems to be a tendency 
to forward the bulk of the output to the United States, where the 
demand has increased wonderfully and where the price is satisfactory. 

Through the courtesy of Sefior Don Washington Méndez, of Car- 
tagena, Mr. Manning has been enabled to make public the following 
extract from a report made by the former in January last to a firm in 
Paris, which report is very valuable as giving essential information 
regarding the character of the country in which the mines are located, 
its healthfulness (or unhealthfulness), ete.: | 


Platinum is found in its greatest abundance in the region of Choco, Barbacoas, and 
San Juan, and especially in the latter. The district is easily accesslbie by steam- 
boats to Quibdo by way of Cartagena in four and five days of travel, including in 
this time the detentions in the ports. The principal places are Quibdo and San 
Pablo, especially Quibdo, which is the capital of the province of this name. 

There are no mines in exploitation. The mineral which they export from here is 
that encountered in the bottom of the canyons of the rivers in the form of powder 
(dust) and in the exploitation of the bars which contain it. The work is of a very 
primitive mode, like that in practice in ancient times. Up to the present the in- 
dolence of the people has been so great that they have not discovered the first ledge 
which would carry platinum, because they have made no serious study or scientific 
exploration. Labor is abundant. 

t is not possible to find anyone willing to contract a certain quantity of platinum, 
no one having, as I have said, made serious explorations and there being no acquired 
rights. In order to understand the situation properly, it would be necessary at the 
beginning to send a mining engineer to study the ground. However, the enormous 
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riches that the region contains are nearly virgin, unexplored, owing in part to the lack 
of capital and to the unhealthfulness of the climate, 1t raining there ten months in the 
year, and the district being very swampy. The annual production is principally ex- 
ported through the port of Buenaventura, and it would be venturous to fix the quan- 
tity of the export, because the Government has placed an export duty on metals. and 
above all in regions where the action of the Government is weak it 15 presumed that 
90 per cent of that which goes out will be contraband. 

ropositions have been made to the Government that it should declare the platinum 
deposits national property, but they are so extensive and variable that the Govern- 
ment has done nothing in this particular. Scientific investigations will be necessary 
for the discovery of the ledges from which the platinum comes, which is now taken 
from the beds of the rivers. 


According to Mr. P. P. Demers, the American consul at Barran- 
ma the Colombian Government a few months ago monopolized 
the platinum industry in the same way as the emerald, with the re- 
sult that at the present time nothing 1s being done to develop these 
mines. There is now an export duty on platinum of 1 per cent ad 
valorem. 

In a comprehensive report on mining in Colombia just submitted 
to the State Department, Consul Demers gives the following addi- 
tional information concerning the platinum districts of that South 
American country: 

The low Atrato is unhealthful, swampy, and devoid of all communication, except 
water, and is navigable from its delta to Lloro, the mouth of the Andagueda, almost 
150 leagues. But lately some mule roads or paths have been opened, to wit: From 
Medellin to Quibdo, from Andes to Andagueda, and from Urrao to Islita, thus per- 
mitting the introduction of cattle, mining material, and provisions for enterprises not 
at proximity to navigation. Besides its water communication, Quibdo is also con- 
nected with Medellin by telegraph. 

On the divide between the heads of the Atrato and the San Juan is found the 
“Tado” group, which produces platinum, until lately exploited by a few isolated 
Indians only, but recently made a Government monopoly. 

The Choco presents a good future for hydraulic enterprises. Labor is still scarce 
and dear, averaging Sl a day with food, but Antioquia is not very far off, and laborers 
could be imported from that source. 


Although it is true that the platinum industry in Colombia has been 
retarded by the unhealthy nature of some of the localities in which the 
deposits are found, there are excellent platinum-bearing sections, 
such as Supia, in latitude 5° 21’ N. and longitude 1° 40’ W. from 
Bogota, at an elevation of 4,144 feet above the sea, which are quite 
salubrious. It should, moreover, be borne in mind that, with due re- 

ard to strict sanitary measures, proper dieting, regulation of the 
habits of life to meet the requirements of a tropical climate, and the 
wearing of suitable clothing, the most unsanitary of the mineral 
regions of Colombia may be robbed of their terrors. 

In closing this contribution it is fitting to give a few admonitions 
gathered from the bitter experience of American and European com- 
panies whose enterprises have too frequently gone to complete 
ye ous to the unwise methods and procedure which they have 
adopted. 

It should be remembered, in the first place, that, although condi- 
tions are steadily improving under the present enlightened adminis- 
tration, Colombia is a new, virgin country, largely unexplored and 
unexploited, like the great West of the United States fifty years ago. 
The Republic is a tropical land, touching the equator along its south- 
ern border. Its topography is composed in large part of the lofty 
Cordillera of the Andes, between whose western slopes and the Pacific 
there stretches, from north to south, a narrow, long belt of lowlands, 
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in the southern portion of which are found the principal deposits of 
native platinum. Between important points good roads are fre- 
quently lacking, and difficult trails over mountains and through 
valleys, plains, and jungles have to be followed. Hence until means 
of communication are vastly improved it is highly impolitic to ship 
heavy, complicated, and expensive machinery over the towering Andes 
and hrough the tropical wilderness. ‘‘The companies,” says the 
eminent Colombian mining expert, Dr. Manuel Kestrepo, «do not 
consider that our roads are narrow, broken up, and everywhere dif- 
ficult to traverse, and that only light loads can pass over them; but 
they send out heavy machinery whose massive pieces are doomed to 
lie rusting on the banks of our rivers. Such masses of iron, mute wit- 
nesses of disasters due to want of foresight, are frequently met with. ” 

Some companies in the past have tried the costly experiment of 
putting up fine buildings regardless of all expense. This recorded, for 
example, of one foreigner that he arrived with a store of wines and 
preserved food and built himself a house full of conveniences in a 
desert region; when his foreign provisions came to an end, he took his 
departure. 

Vere it not for the disastrous experiences of the past it would be 
unnecessary to advise capitalists intending to exploit the platinum 
districts of Colombia that they should first dispatch the most compe- 
tent engineers to make a careful survey of the territory in which it 1s 
proposed to commence operations, and to make an exhaustive and 
careful report on all local conditions. It has too frequently happened 
that engineers have been sent out who could not handle a prismatic 
compass nor distinguish ores one from another, much less assay them. 
In this way millions of dollars have been squandered by foreigners on 
mining undertakings which, managed with judgment and economy, 
would have turned out well. 

Mining companies which are planning to establish themselves in 
the Republic can not be too strongly urged to avoid engaging American 
or European workmen for operations in Colombia. Not only must the 
cost of transporting the men to their destination be incurred, but 
they must be paid high wages and be maintained in comfort. Strang- 
ers in a foreign tropical land, and unable to speak the language of the 
country, the men grow discontented, become demoralized, and too 
often take to hard drinking. ‘‘It is easy," declares Señor Restrepo, 
“to find in Colombia workmen satisfied with moderate salaries, who 
are docile, strong, and intelligent. Those foreign mine owners who 
have met with most success have employed native labor even for the 
most difficult work. * * * To make a fortune in a new country, 
it is necessary to put up with some privations. * * * Finally, 
nothing more is necessary than to begin by a careful study of the con- 
ditions of the country and of the special circumstances of the under- 
taking. "There must be no question of bringing out machinery until 
everything has been ibo gone into." 

For the convenience of those who may desire further information 
in regard to the platinum deposits of Colombia and the present state 
of the industry, there is appended the following list, furnished by the 
courtesy of Mr. Isaac A. Manning. American consul at Cartagena, of 
the names and addresses of Colombian gentlemen who are excep- 
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tionally competent to write with authority concerning the platinum 
resources of their native country: 


David Delgado, Tado. Lucindo Posso, Quibdo. 

C. Copeland, Quibdo. Lucindo Posso, Novitas. 

J. María Lozano, Istmina. Francisco de V. Carrasco, Istmina de 
Camilo E. Lopez, Istmina or Novitas. Lozano. 

Victor M. Calderon, Novitas. Victor M. Lozano, Istmina de Choco. 
Tiverino Posso, Istmina. Manuel Posso, Podo. 

José C. Leon Castillo, Istmina. Alejandro Ferrer, Quibdo. 

Lucindo Posso, Istmina. Tracey Brothers, Medellin. 


In communicating with these gentlemen, it will be advisable to 
write letters of inquiry in Spanish. 

Exports.—The following statement of the exports of platinum from 
South America has been kindly furnished by Mr. E. Schlesinger, sub- 
director of the General Bureau of Statistics of the Republic of Colom- 
bia, through the United States Department of State. 


Erportation of platinum from Colombia, South America, during the year 1906, in troy 
ounces. 


Destination. Value 
declared Duties 
Port of export. United | prance, | Great | Total. | bythe | charged. 
States. * | Britain. exporter. 
Buenaventura.....ooooccococconcoso 584.02 | 1,213.99 | 322.07 | 2,120.08 | $24,763.20 | $251.40 
CartageDa......ooooooonocommmnmmoo. 3, 343. 17 1,350.13 1.252539 4,093.30 | 97,456.20 974.56 


A ecd fads 3, 927. 19 2,564, 12 322. 07 6,813. 38 | 122,219.40 | 1,225.96 
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NoTE.—From the custom-house at Buenaventura there are no data for the month of March; and as to 
the remainder of the custom-houses, there is no record that there had been any exportations of platinum. 


i SOUTH AFRICA. 


A new locality is reported at Spring Grove, in the Albany district 
of Cape Colony, 15 or 20 miles from Grahamtown, South Africa, 
although the conditions of occurrence have not been stated with 
&ccuracy nor is the practical value of the find substantiated. 


CANADA. 


According to the annual statistical report of the Canadian geo- 
logical survey for 1906 only $500 worth of platinum was saved, 
chiefly from Granite Creek, British Columbia. Mr. Hobson, the 
enterprising manager of the placer interests near Cariboo, British 
Columbia, introduced modern concentrating apparatus during the year 
to utilize the black sands. He predicts & considerable yield in 1907. 

The metal palladium has recently been recovered from the Sud- 
bury ores as follows: 1902, 4,411 ounces, valued at $86,014; 1903, 
3,177 ounces, valued at $61,952; 1904, 952 ounces, valued at $18,564. 
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The report on platinum in the volume of Mineral Resources of the 
United States for 1905 * summarized the conditions of occurrence of 
platinum in the United States and elsewhere, the method of its 
extraction, its physical properties, and its uses in a way which leaves’ 
little to be added in this supplementary report. 

In spite of the interest aroused in the study of platinum resources 
in the United States, the changes in price have not been effective in 
developing any greater confidence among the placer miners in plati- 
num localities in the stability of platinum prices in the future. 

This has delayed the natural effect of stimulating a much greater 
production from American localities. Nevertheless, two or three new 
purchasing companies have had their representatives throughout 
various placer camps known to contain platinum with the gold, for 
the purpose of making definite arrangements to concentrate the 
waste black sands left after extraction of the gold with quicksilver. 
The effect of this campaign is naturally slow, but one considerable 
shipment of heavy black sand was made from the Oroville district to 
Denver, with the result of a somewhat larger yield of platinum than 
would ordinarily have been expected from these residues. Mean- 
time, the high price of platinum has had another beneficial effect 
upon production, in that platiniferous gold dust has been received 
with more favor in the United States mints so that the quantity of 
platinum recovered in gold refining has exceeded all previous records. 
o greatly increased production may be expected from California and 

regon. 


NEVADA. 


Reliable reports have been sent in to this office, and even reliable 
assays made, showing the occurrence of platinum in certain copper- 
nickel ores in soutliwestern Utah and in eastern Nevada, and within 
the last year two companies have developed in the Bunkerville dis- 
trict, in the northeastern part of Lincoln County, Nev., considerable 
supplies of low-grade copper-nickel ores somewhat similar to the Sud- 
bury ores and in what 1s claimed to be a similar geologic condition. 
Development work to the extent of several thousand feet of drifts and 
cross-cuts have been made in the claims of the two companies, where 
it is said that the average grade of the ore is 4 per cent copper, 23 per 
cent nickel, and one-third of an ounce of platinum. This station is 
reached by a good wagon road 45 miles from Moapa station, on the 
San Pedro, Los Angeles and Salt Lake Railroad. 


PRODUCTION. 


The production of platinum in 1904 was 200 ounces, valued at 
$4,160; this increased to 318 ounces in 1905, valued at $5,320, and 
to 1,439 ounces in 1906, valued at $45,189, the increase in 1906 over 
zu being more than fourfold in quantity and more than eightfold in 
value. 

It is impossible to divide accurately the platinum production of 
1906 between California, Oregon, and Washington, inasmuch as by 


a Mineral Resources U. S. for 1905: U. 8. Geol. Survey, 1906, pp. 423-434. 
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far the greater part of the product was obtained from miscellaneous 
assignments of gold dust from the Western assay office to the New 
York assay office. The total product, however, aggregated 1,439 
ounces, valued at $45,189. 

The following table shows the production of platinum in the United 
States since 1880: 


Production of crude platinum in the United States, 1880-1900, and of refined metal from 
domestic ores in 1901-1906, in troy ounces. 


Year. | Quantity. | Value, a T Year. | Quantity. | Value.a 
A ene Cee | 100 $400 E A eid Ar eet | 100 | $600 
ifn A AS | 100 400 | E cee na au acta gee | 150 900 
C C ice eh se ee hee ee | 200 600 BO 0. ccc e ee eee ee ee 163 944 
PORT A A aoe 200 600- > A taco dao UE 150 900 
Dor MENS MMC | 150 450 || 1898... dies 225 . 3,375 
[RSS os Boos reece a 2: 187 | E AN 300 1, 800 
os be ade oe oie lindes i 50 100 !| 1900... anana cece cece nn 400 2, 500 
To Es ae te PNE: | un ya | Tor ERES A 1, 408 27,520 
E A 2, 190007. 7.55 d ete so ,874 
TT AN 500 2,000 || 1903...................sses- 110 2, 080 
1 OR ERRARE | 600 2:500 | IO O DS 200 4, 160 
a A AN 100 500 MOS o 318 5,320 
VSO cog Ge O nen 80 II senes 1, 439 45, 189 
(O a ita 75 517 


a The chief variations in price up to 1901 have been due to the quality of the crude grains. Since 1901, 
however, the average price for the refined metal has been given. 


IMPORTS. 


It is interesting to note that the imports for consumption of plati- 
num during the calendar year 1906 were valued at $3,788,759, as 
against $2,173,623 in 1905, $1,879,155 in 1904, $2,055,933 in 1903, 
and $1,987,980 in 1902. 

The imports in 1906 were distributed as follows: Unmanufactured, 
1,267 pounds, valued at $390,989; ingots, bars, sheets, and wire, 
10,227 pounds, valued at $3,210,131; vases, retorts, and other appa- 
ratus, vessels, and parts thereof for chemical uses, $186,398; manu- 
factures of, not specially provided for, $1,241. 


PRICES. 
In the following table are given the weekly prices of platinum on 


the New York market from January 6, 1906, to August 3, 1907, 
inclusive: 


Prices of platinum on the New York market, 1906-7, by weeks. 


1906. 
January ii ers US PEERS E 20:00 April 14 ass 25. 00 
January Ts 20:90 April ZE idco E 25. 00 
January 20... ................... 20.50 | April 28............ Piatt DAN PIE 25. 00 
January 97... co ise etie 20.50 | May 8.................. MEM 25. 00 
February 3... 2. ces AER 20.00. |. May 12: eo aa 25. 00 
February 10...................... 29.00 1 May 10. ce ook Eh RO ad 25. 00 
Febrüary 17 s rere RIO 20:00 | May O oir 25. 00 
February 24... iros 25:00 June 2 se e ete ex 25. 00 
March. A I RERERRRS 29:00. | MAA Sia deo a fed 25. 00 
March 10. e access 20001 JUNG IO aora aca 25. 00 
Marchi oido potato 25,00 | June PD vo e eine sees ces 26. 00 
Match Zi cosas eds 25.00 | June 30... cociente RS 26. 00 
March 31.::. 22 SERRE CERA 29:00] July A Mor aati ne tx em 26. 00 
Apri] Tossa eres 25-00 | July Hi eR os 26. 00 
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1906—Continued. 

A Ate oho eeu dn exei 26.00 | October 13........................ 33.00 

July A A a 26.00 | October 20........................ 33. 00 

August 4. oos deni PE Dex ek ox 26.00 | October 27........................ 33. 00 

August Uli cias aos enc 26.00 | November 3...................... 33. 00 

August m 26.00 | November 10..................... 33. 00 

August Doria oe EPIS gURRE 26.00 | November 17..................... 38. 00 

September 1..................... 28.50 | November 24..................... 38. 00 

September 8..................... 33. 00 | December 1...................... 38. 00 

September 15.................... 33. 00 | December 8...................... 38. 00 

September 22. ........... cesses 33.00 | December 15..................... 38. 00 

September 29.................... 33.00 | December 22..................... 38. 00 

October 8.3. cor Ute EIER 33.00 | December 29..................... 38. 00 

1907. 

January D. Siue viv A Rae not given. | May 25: 

January 12..4-:5 eee 9 eoET TESTS 38. 00 OPO ary cios tod ved vl sas 28. 00 

January 19....................... 38. 00 A uc ee tt ce E E REESE 31.00 

January 26 cece dala sie eu tr ies 38.00 | June 1 

February 2... eorecneci 99 Ole 38. 00 Ordinary.................... 27.00 . 

February 9.2694 linia 38. 00 joi: M T ROM 30. 00 

February 10. 2h cesse e pad 38.00 | June 8: 

February 23: ORIBATV. tbh eld ue bee YE 27.00 
OPdIBAEV Sure ENS 38. 00 e A ERN 29.50 
Hardo. esa es 41.00 | June 15: 

March 2 Ordinary.................... 26. 00 
Ordinary sic) cutest vested 38. 00 AIG A en etiiecel 28. 50 
Hard. ou e ecouspe en eid 41. 00 | June 22: 

March 9 Ordingüfy o ooo de kx d ee 26. 00 
Ordinary Leve aas UE teus eh 38. 00 Han oris e usce 28. 50 
¿E E 41.00 | June 29: 

March 16 Ordinary ici cnica dis 26. 00 
A A Bate 38. 00 Harde toas 28. 50 
Hard. O es en e's 41.00 | July 6: 

March 23: Ordinary esi a 26. 00 
Ordinary orar 38. 00 E AAA eee 2B. 00 

arde A II gute aes 41.00 | July 13: 

March 30: | A AA 26. 00: 
Ordinaria 38200): E A natn ete od 28. 50 
TAN A as toons 41.00 July 20: 

ADIIL8 decode e Sane 33.00 | Ordinary.................... 26.00 

NDP 23 PERE TEE EEE 33. 50 Harde a E E 28. 50 

April ZO actas raras 32.00-32.50 | July 27 

April 2E cece lc 32. 00-32. 50 Ordinary.................... 27.00 

ay 4: Lio eR 29. 00 
Ordinary escric teriaren 32.00 | August 3: 
E iiie ni ete ken tania 35. 00 Ordinary.................... 28. 00 

May 11: A tS 29. 50 
Ordinary.................... 32.00 
Hardiod Gs Ane ie eris 35. 00 

May 18: 

Odia Vote ada er ens 31.00 
Didi 33. 50 


COAL. 


By Epwarp W. PARKER. 


INTRODUCTION. 


The most notable feature connected with the coal-mining industry 
of the United States in 1906 was the suspension of mining operations 
which followed the termination, on March 31, of the wage-scale agree- 
ments in the bituminous fields and of the awards of the strike com- 
mission in the anthracite field of Pennsylvania. The cessation of 
work was general in the anthracite region and also in those bituminous 
districts where the mine workers are well organized and operate under 
agreements with the mine owners. The bituminous States most 
seriously affected were Pennsylvania, Ohio, Indiana, Illinois, Mis- 
souri, Kansas, and Arkansas, and Indian Territo , in all of which 
mining operations were almost entirely suspended from April 1 to 
June 18. In some respects the suspension possessed characteristics 
which inclined toward humor. In the first place, there was no 
officially called strike. The miners were advised sim ly to ““suspend ” 
work pending the adjustment of the differences with the employers. 
In the second place, both sides were fully aware several months in 
advance that mining operations would be stopped, and both Mu 
for it by pushing work to the utmost capacity for several months 
prior to April 1—the operators to provide a supply of coal to carry 
consumers through the emergency, and the miners to provide a fund 
which would supply their needs du 
this way each side, while providing for itself, helped the other. 
Another humorous point in the situation was that in some States, in 
Illinois particularly, the operators formulated ““demands” upon the 
miners, thus reversing the usual order. The principal ‘‘demands”’ 
made by the operators were for the repeal of the ““shot-firers'” law 
and for the payment of mining upon the screened-coal basis. Thanks 
to the supplies of coal laid by in anticipation of the “suspension” and 
to the fact that it came at a time when the severe winter weather had 
passed, the public was not seriously inconvenienced, and, considering 
the large number of men idle, acts of lawlessness were few. 

In the anthracite region the miners made demands for certain 
changes in rates of wage and in conditions of mining. These were 
met by a proposition on the part of the operators to renew for another 
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ring their voluntary idleness. In 
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term of three years the award of the Anthracite Coal Strike Commis- 
sion. The anthracite miners finally accepted this proposition, and, 
after ten or eleven weeks of idleness in the bituminous districts, 
differences were finally adjusted, but not without a disruption of the 
interstate agreement which had been in existence for several years. 
The details of the suspension in the several States are discussed in the 
portion of this report devoted to labor troubles and under the statistics 
of production by States. As a result of the suspension there was a 
decrease of 6,000,000 short tons as compared with 1905 in the produc- 
tion of anthracite, but the total output of bituminous coal exhibited 
a normal increase notwithstanding the lost time. 

The statistics presented in the following pages, which exhibit pri- 
marily the details of quantity and value of coal produced in 1906, with 
comparisons with LET years, include also statements regardin 
the labor employed, the average number of days worked, the lengt 
of the working days, the production per man, the use of mini 
machines and the tonnage pronun by them, the casualties reported 
by mine inspectors, and other matters of interest connected with the 
mining and marketing of coal. 
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UNIT OF MEASUREMENT. 


The standard unit of measurement adopted for this report is the 
short ton of 2,000 pounds, although it is necessary in & few instances 
to use the long ton. All of the anthracite product is mined and sold 
on the basis of the long ton of 2,240 pounds, and the laws of Maryland 
require the use of the long ton in that State. Hence when considerin 
the production of Pennsylvania anthracite the long ton is used, an 
this unit is also employed in the table showing the shipments of bitu- 
minous coal from the Cumberland region. The long ton is also used 
in the statistics of imports and exports. In all other cases where the 
production is reported in long tons the figures have been reduced to 
short tons, and unless otherwise expressly stated the short ton is 
meant when any quantity is expressed in the text. 


PRODUCTION. 


Total production in 1906, 414,157,278 short tons; spot value, 
$513,079,809. 

Pennsylvania anthracite.—Total production in 1906, 63,645,010 long 
tons (equivalent to 71,282,411 short tons); spot value, $131,917,694. 
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Bituminous and lignite.—Total production in 1906, 342,874,867 
short tons; spot value, $381,162,115. 

In spite of the fact that from April 1 to June 18 coal-mining opera- 
tions in Pennsylvania, Illinois, Indiana, Ohio, Kansas, Missouri, 
Arkansas, and ladaa Territory were almost entirely suspended, and 
that the idleness thus created represented 12.3 per cent of the total 
time made by all the coal-mine workers of the United States, the 
total production of coal in 1906 showed a normal increase over that of 
the preceding year and exceeded all previous records in the history of 
the industry. Compared with 1905, when the total production 
amounted to 392,722,635 short tons, valued at $476,537,294, the 
largest previous quantity, the output in 1906 shows an increase of 
21,434,643 short tons, or 5.5 per cent in quantity, and of $36,542,515 
or 7.7 per cent in value. Prior to 1905 the maximum output of coa 
was obtained in 1903, when the production amounted to 357,356,416 
short tons, valued at $503,724,381, compared with which the record 
for 1906 shows an increase of 56,800,862 short tons and of $9,355,428. 

The high value recorded in the statistics for 1903 was due to a 
somewhat abnormal inflation of prices caused by the shortage of fuel 
supplies which resulted from the prolonged strike in the anthracite 
region of Pennsylvania the preceding year. Prices returned to a 
normal standard in: 1904, were depressed by a production in excess of 
market requirements in 1905, and were somewhat advanced by con- 
ditions resulting from the labor troubles in the spring of 1906. 

The eed production in 1906 was confined almost entirely to 
the States producing bituminous coal east of the Mississippi River 
and in the Rocky Mountains, Texas and Washington being exceptions. 
A considerable part of the supplies of anthracite laid by in anticipa- 
tion of what promised to be a prolonged period of idleness was mined 
in 1905, and the production for that year exhibited a substantial 
increase over 1904 (4,503,141 short tons), but the practically com- 
plete shut-down for seven weeks, from April 1 to May 18, 1906, re- 
sulted in a loss of about one month’s normal tonnage, the total pro- 
duction for the year being 5,694,142 long tons, or 6,377,439 short tons, 
less than that of 1905. The legal qualifications required of men per- 
mitted to mine coal in the anthracite regions were probably in part 
responsible for the failure of the anthracite mines to recover from the 
effects of the suspension. There are practically no such restrictions 
on the bituminous miners, and this branch of the industry was able to 
overcome the loss of tonnage during the idleness, and the output shows 
an increase for the year of 27,812,082 short tons. Deducting from 
this the 6,377,439 tons of decrease in the anthracite region of Penn- 
sylvania, the net increase is found to have been 21,434,643 short tons. 

he total production for the year was 414,157,278 short tons, which 
was 47 per cent larger than the coal production of Great Britain, 
until 1899 the leading coal-producing country of the world; it was 
1.85 times that of Germany and represented 37 per cent of the total 
production of the world. 

In addition to the increased production in 1906 over 1905, in spite 
of the suspension during the spring, there was, because of this suspen- 
sion, a general advance in prices throughout the United States. The 
average price of all the bituminous and lignite produced and sold in 
1906 was $1.11 per short ton, against $1.06 per short tonin 1905. The 
average price of anthracite at the mines in Pennsylvania advanced 
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from $2.25 to $2.30 per long ton. Thecoal used at the mines in the 
anthracite region is composed principally of culm or waste, upon 
which no value is placed, and this factor is not considered in estimat- 
ing the value of the total production. The value of the bituminous 
coal is based upon all the coal sold or used at the mines, either for 
coke making or in the operation of the properties. Only the bitu- 
minous coal actually wasted is excluded from the valuation, and this 
is also not included in the statement of production. 

In considering the value of the coal as given in these reports, it is 
to be remembered that the valuation is based on the coal produced 
and sold. A considerable portion of both the anthracite and bitu- 
minous coal is sold at much less than the cost of production. The 
public is apt to note critically the wide discrepancy between the 
pce shown by these averages and those which it is obliged to pay 
or its fuel, forgetting that all the profits on the mining operations in 
the anthracite region have to be made on the sizes above pea coal, 
which represent only a little more than 60 per cent of the total pro- 
duction. All of the buckwheat, rice, and other sizes below pea coal 
shipped from the anthracite region, which are used entirely for steam 
purposes, are sold at prices considerably below the actual cost of 
production. In the bituminous regions a large proportion of the 
coal is marketed as screened coal, and in many cases the sizes below 
nut are also sold at less than cost. 

An interesting fact presented in the statistics of the production of 
coal in the United States is that in each decade the output has been 
practically doubled. Up to the close of 1865 the total production had 
pese to 284,890,055 tons. In the decade from 1866 to 1875, 
inclusive, the production amounted to 419,425,104 tons, making the 
total production up to the close of 1875, 704,315,159 tons. In the 
following decade, from 1876 to 1885, inclusive, the production 
amounted to 847,760,319 tons, something more than double the total 
production up to the beginning of that decade. At the close of 1885 
the total production amounted to 1,552,075,478 tons, and the pro- 
duction for the 10 years ending with 1895 was 1,586,098,641 tons, and 
the total production to the close of 1895 amounted to 3,138,174,119 
short tons. In the decade ending December 31, 1905, the total pro- 
duction amounted to 2,832,402,746 short tons, and the grand total 
from the beginning of coal mining amounted to 5,970,576,865 short tons. 
The average annual production from 1896 to 1905 was 283,240,275 
short tons, compared with which the production of 414,157,278 short 
tons in 1906 shows an increase of 130,917,003 short tons, or 46 per cent. 

This great increase in the production of coal, when considered with 
the increase in the population, furnishes some further interesting 
comparisons. Going back for a period of a little over 50 years, or 
to the middle of the last century, and comparing the statistics of coal 
production with the increased population, it is found that in 1850, 
according to the United States census for that year, the production 
of coal amounted to 6,445,681 tons, when the population of the country 
amounted to 23,191,876 persons. The per capita production of coal 
in that year is thus seen to have been 0.278 ton. In 1860, or 10 
years later, the population was 31,443,321 persons, and the coal pro- 
duction amounted to 16,139,736 tons, or an average of 0.514 ton per 
person. At the census of 1870 the population of the United States 
amounted to 38,558,371; the coal production in that year amounted 
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to 36,806,560 short tons, a per capita average of 0.96 ton. Ten 
years later, when the population was 50,189,209, the coal output 
amounted to 76,157,944 short tons, or 1.52 tons per capita. In 1890 
the population had grown to 63,069,756, an increase of 25 per cent 
over 1880, while the coal production had grown to 157,770,963 short 
tons, or a per capita output of 2.52 tons. At the taking of the 
Twelfth Census, in 1900, the increase in population amounted to 
22 per cent, the total number of persons reported being 76,303,387, 
while more than 70 per cent had been added to the coal production, 
with a total of 269,684,027 short tons, or an average of 3.53 for each 
inhabitant. In other words, while the population from 1850 to 1900 
has shown an increase of 230 per cent, the production of coal increased 
4,084 per cent. Estimating the population of the United States in 
1906 at 84,000,000 persons, the per capita production for that year 
is found to have been 4.93 tons. - 

The statistics relating to the use of machines for the mining of 
bituminous coal in the United States, the details of which are to be 
found in subsequent pages of this report, show that in 1906 the total 
quantity of Coal ined by the use of machines was 118,847,527 short 
tons, or 35.10 per cent of the total production in the States where 
mining machines were used, against 103,396,452 short tons, or 33.67 
per cent of the total in 1905, and 78,606,997 short tons, or 28.8 per 
cent of the total in 1904. The total number of mining machines in 
use increased from 7,663 in 1904 to 9,184 in 1905, and to 10,212 in 
1906. The average production for each machine in use in 1906 was 
11,638 short tons, as compared with 11,258 short tons in 1905, 10,258 
short tons in 1904, and 11,712 short tons in 1903, from which it 
appears that the average tonnage won by the machines per year is 
something over 11,000 tons. Of the 10,212 machines in use in 1906, 
5,911, or 57.9 per cent, were of the pick or puncher, 4,144, or 40.6 per 
cent, were of the chain-breast, and 157, or 1.5 per cent, of the long-wall 
type. The largest number of both pick and chain-breast machines 
in use in any State was in the bituminous mines of Pennsylvania 
while a little over 50 per cent of the long-wall machines were employed l 
in the mines of Ohio and Missouri. 

The total number of men employed in the coal mines of the United 
States in 1906 was 640,780, against 626,035 in 1905, and 593,693 in 
1904. Of the total number employed in 1906, 162,355 were employed 
in the anthracite region of Pennsylvania, while the bituminous mines 
gave employment to 478,425 men. In 1905 the anthracite mines 
Baye employment to 165,406 men, and in 1904 to 155,861 men; the 

ituminous workers numbered 460,629 in 1905 and 437,832 in 1904. 
The average number of days worked in the anthracite region in 1906 
was 195 against an average of 215 days in 1905 and 200 days in 1904. 
The bituminous mines worked an average of 213 days in 1906 against 
211 gars in 1905 and 202 days in 1904. It will be seen from this that 
notwithstanding the period of suspension among the organized mine 
workers in the spring of the year, the actual time worked in 1906 in the 
bituminous mines was 2 days more than that recorded in 1905, while 
in the anthracite mines the average number of working days in 1906 
was 195 against 215 in 1905. 

The average production of each employee in the anthracite region of 
Pennsylvania in 1906 was 439 short tons against 469 short tons in 1905 
and 1904. The average bituminous production for each employee in 
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1906 was 717 short tons against 684 short tons in 1905 and 637 tons in 
1904. The average daily tonnage per man in the anthracite region, 
which decreased from 2.41 in 1903 to 2.35 tons in 1904 and to 2.18 
tons in 1905, increased to 2.25 tons in 1906; the average production 

er day for each employee among the bituminous mines has increased 

om 3.02 short tons in 1903 to 3.15 tons in 1904, to 3.24 tons in 1905, 
and to 3.36 tons in 1906. The increased tonnage per day per man in 
the bituminous regions may be attributed to the more extended use of 
mining machines and to the increased proportion which the machine- 
mined tonnage bears to the total output. l 

There was more time lost by reason of the suspension of work follow- 
ng. the termination of the wage agreement on March 31 and until the 
differences between the operators and the union workers were adjusted 
than has been lost by strikes or other labor troubles in recent years. 
The total amount of time lost is shown by the fact that in the anthracite 
region of Pennsylvania 161,039 men were idle for 37 days, involving a 
total of 5,958,443 working days in time lost; in the bituminous mines 
the total number of men idle was 211,304, and the average time lost by 
them was 63 days, or a total of 13,242,905 working days. In the 
anthracite region the idleness was equivalent to 18.8 per cent of the 
working time made, and in the bituminous regions the lost time was 
equivalent to 13 per cent of the time made. 

As the United States Geological Survey makes no attempt tocollect 
the statistics covering the number of fatal and nonfatal accidents in 
the coal mines of the United States, the report on this feature is 
incomplete to the extent represented by those States in which there 
are no mine-inspection laws. These exceptions are, however, of com- 
Saree unimportance as practically all of the important coal-mining 

tates have inspection laws, and the officials in charge of their execu- 
tion compile the statistics of accidents in each year. In some cases 
these are for fiscal years, but in most cases for calendar years. The 
compilation contained in the subsequent pages of this report has been 
prepared from the reports made to the writer by the inspectors or 
other State officials under whose jurisdiction the work is carried on. 
" The total number of lives lost in 1906 in the coal mines of the States 
from which these reports have been received was 2,060. These fatali- 
ties included 557 in the Pennsylvania anthracite mines and 1,503 in the 
bituminous mines of Pennsylvania and 20 other States whose agere- 
gate production amounted to 395,742,443 tons, or 96 per cent of the 
total output of the United States. Particular attention is called to 
the comparatively small number of deaths which have been caused by 
dust or gas explosions, which, because of the occasionally large num- 
ber of victims claimed by one disaster, are looked upon as the greatest 
source of danger to the workers in coal mines. 

Practically the entire output of both anthracite and bituminous 
coal in the United States is consumed within the confines of this 
country. The total exports of coal in 1906 amounted to 11,112,437 
short tons, which, from the production of 414,157,278 short tons, 
shows the consumption of coal of domestic production to have 
amounted to 403,044,841 short tons. If to this is added the imports, 
which in 1906 amounted to 1,943,371 short tons, the total consump- 
tion of coal in theUnited States last year (considering as negligible the 
stocks on hand at the beginning and end of the year) is shown to have 
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been 404,988,212 short tons, which is equivalent to nearly 98 per cent 
of the total production. 

Most of the coal imported into the United States is classed as 
bituminous or shale, only a comparatively small quantity of anthra- 
cite being brought into the country. The imports of bituminous coal 
are principally to points on the Pacific coast and to the port of Boston, 
where considerable quantities of bituminous slack are imported from 
Canada and used at the Otto-Hoffmann coke ovens at Everett, near 
Boston. The exports of both anthracite and bituminous coal are 
principally to Canada. 

In considering the coal product of the United States these reports 
include not only the coal marketed, either by shipment to distant 
points or sold locally, but that consumed by mine employees and b 
the mine owners in the operation of the collieries. The latter factor 1s 
usually considered and reported as colliery consumption. There are 
occasional exceptions in the bituminous fields, where the operators, 
who use only slack, an otherwise waste product, do not report this 
item in their statement of production and do not deem it of any 
value; it is not considered as a portion of the mine product, nor is the 
miner paid for it in wages. Such exceptions are few and the quantity 
is negligible. The quantity of coal consumed in the manufacture of 
coke is also considered in this report. 

The quantity of coal consumed in the manufacture of coke at the 
mines in 1906 was 46,156,301 short tóns, as compared with 42,412,328 
short tons in 1905, an increase of 3,743,973 tons, or 8.8 per cent, as 
compared with an increase of 5.5 per cent in the total production. 
The coal shipped to market, used in the manufacture of coke and sold 
locally, which is considered as a marketable product, amounted in 
1906 to 399,323,294 short tons, compared with 378,680,462 short tons 
in 1905 and 343,939,935 short tons in 1904. The colliery consump- 
tion in the anthracite region, which is not considered in the value of 
the anthracite product, averages from 8 to 10 per cent of the total 
anthracite output. The colliery consumption of anthracite coal in 
1906 was 7,044,230 short tons, or about 10 per cent of the total, 
while the colliery consumption of the bituminous mines was 7,789,754 
short tons, or between 2 and 3 per cent of the bituminous production. 

There were 30 States and Territories in the United States in which 
coal was produced in 1906, with a decrease of one from the preceding 

ear—North Carolina not having reported any production last year. 

n addition to North Carolina, there were 11 other States and Terri- 
tories in which the production in 1906 was less than it had been in 
1905, while in 19 States and Territories the production increased. In 
4 States and Territories in which there was a decreased production, 
the value of the product in 1906 exceeded that in 1905. Only 3 
States in which decreases occurred were in the Appalachian region; 
these were Virginia, Georgia, and North Carolina. Four were in the 
western interior field, namely, Kansas, Missouri, Arkansas, snd 
Indian Territory, and 2 were in the Pacific coast States, California 
and Oregon. The other 2 States in which decreases occurred were 
North Dakota and Michigan. The largest increase is credited to West 
Virginia, whose production shows a gain of 5,498,770 short tons. 
This increase, which was about 2,450,000 tons more than the increase 
in Illinois, placed West Virginia second in the rank of coal-producing 
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States, with a lead over Illinois of 1,810,246 short tons. In the value 
of the product, however, Illinois continues to outrank West Virginia, 
the value of the Illinois product in 1906 being $44,763,062, while West 
Virginia’s output was valued at $41,051,939. 
e production of anthracite in Pennsylvania decreased 6,377,439 
short tons, but the bituminous production of that State increase 
10,879,569 short tons, making a net increase of a little over 4,500,000 
tons. 
Illinois is credited with the third largest increase, 3,045,741 short 
tons; Ohio with the fourth, 2,178,690 short tons; Colorado comes 
fifth, with 1,284,789 short tons; Alabama sixth, with 1,241,894 short 
tons, and Kentucky seventh, with 1,221,124 short tons. 
The statistics of the production of coal in the United States in 1906 
and 1905, by States, with the distribution of the product for consump- 
tion, the total value, and the statistics of the labor employed, are 
shown in the following tables: 


i 


571 


COAL. 


"SDUAON Jo toon pord sepn]9U] o 


y L) 4 la P P aig SS ae ee = 
sos las Jer 62 ‘LES ‘OL | SE9'ZZL'TOE | SCE'CIP 'Ch CLI ‘ZO Pl 189'80c ‘ZI Lye "620 ‘FZE | O 19303 pus 
90F ‘S91 SIZ egi . 000 ‘628 ‘IFT 098 euo tnn S76 ‘SE0'L O nmn 

h . PEE ta a JO Ue LONE er ee A MEA ME OPORINAUB BIURAJÁ 
629 '09+ aic 90'I | POs CO FEE | 982 ZYO SIE | Se ‘ZIb Cb | BFS 9007 96L'£9'0D — | ESF ‘900 'SSZ | a Oana eae Siro dida ge E 
L16‘S | oec I£ I | 196 'oce 2 120 'Z09 ‘S ¿98 ‘OI 099 '62Z geze A 0700000000 0000000578 

‘ é na is etam e : ? : L 9€1 "60€ 'Q "TI F] ; 
ee ipa ae O6L'IPE£'zE | 083 '162'2€ | 191:92b*9 ZIS ‘HZS Sb 789 EOL AAA ee Mio M 
ori eS e e 976 98 C — (919.88 , 066 ‘EOL 110 ‘RE A MEA dequte geese dia Sennen deat aoa 
te M E 1128 Ue 699 8117 CE "28 980 69 NU OIU e* A eens eis eae = eiui A 
pe 152 se OIC '£62'T LETELT a ORGS 19€ ‘OS CS C6 POOT ru M Uu 
866 ‘IT IZ yI A i 893 896 1 Psu 00% I : 900 Z6 TS8 ‘OI LOL ‘cor I eem rae ed PANA 
620 EI io Ae 188 249 9 069 ‘992 ‘S Ses ‘LLL, Soo t6 EPS ‘28 "DPA IWKU 
mie I n 409 ¿00€ ell A £i ‘SIT | 282 '906'LZ | 98E (coe c SOL MET Z LK M a c ERR eee AS Tene eS EE BJUNA[ASUUVOL 

4 y 4 i y g : Intr 2 LEX JULII i 
oat cv oul ¥0 OFL'98y 92 096 ‘ZSS “oz 9911 T dU 18€ '€cl “í 104) ‘Z10 ‘BZ Hs Solel hacia EE etal a Veo tes ol are po Wea Val A A wr S O 
801 ‘z FEZ 4: d e ‘nT , crc LIE 99€ ‘Ol 229 :66 is AO v10x3"( UoN 
IST ‘Z £r ZL 'I OSE ‘E78 e £t6 6-9 1 tz‘ 191 L9G .S* OCS 0c 621 er ‘TI eene ttn] | à ]ií]í] ] ||] sí]  ] n s n 1 || |]  À£— n OXON MON 
296 ‘8 P6I 8c T 199! K4 CER ero T _LLL'89 a 8zi +9 121 ‘OP 908 "Oy 'l eee" nosnanon |) hb |] ]! 1| | |] |n n n o] ht]! À $5 À ||] n6 n nm TO 
969 ‘£ 981 121 A RD | esxeaececnn: 268 58 299 "LEE PISO PA OS see ape Uunossi 
RHG ‘G 29% y 002 tes |as Sol 1 S dS $92 "Dy 6:1 ‘Ob rod ae ee senes ret uua 

í . ‘ ‘ i í y K IA L '010'S woe er. m. wel le. e aU Pom eiu Le US AS eie pow eue as X Es 
eet rs A j TEZ ‘SRE “8 EZS ‘cep ‘8 | EWS OT Or! ‘CBI p2102p QUp PIG A o O ON AN AOIN 
err ‘SI 602 991 O denm eue: 283 91 S86 606; ZUG. ao s c A ee SUSUNM 
2129 SBI on 1 sees? (OT | 609 862 9 j OSE "SUT £07 6S! OSO'BIR'G O AW 
EZE ‘SZ 1ST 90'I ecc 20) aü Zee COR TI 509, E eene 160 der 00% a t $ x rt —— ——— P: to le 

* . ' ‘ ‘ ' 4 P & s CER A T MS xta E A AA S EEO S AA TE LO vur 
o 89 We 2m a Ob | EÆ'PER'SE |OLS — — 80€ 'F2£ ‘I 077 ‘168% CE UE We: A re eg Oe ee ee ee e ee siot 
9I8 99% 621 YSI ‘99% Sy "ESE 2£0'611 ET ve 7 iz O ase OK wake voup 
020'TT Gc zz "1 826 ‘O18 “078 ' ky elt L MÀ OU-de doe a Suj[019;) YHON pue BAJO) 
PEL Poz 16? 50 o. ESE es Eee OE eee St ‘ESI e epu uei a ea ae a DSTI 
261 “y LLI 6b I | BEL ‘ORK 'Z bo ten MERE Serin ET di PORC ceria SOEUR MA VARI. bie eal Ira 
GOS '61 | SZ IZIS — | 122'28€'vIS | 09099811 | EG ICLU'E.— | 228“09€ nie ORE I a A Ó Ure q uiv 

ESSEN 
| lt i = - 
seoKopduro , 241398 uo | | "804 ‘saod 
Aup Jo 1 T b à 3uouidqs 
Jo 1equinu | ? ed ooud | ‘enw: £nuen 9NOD pus uivozs | -we Aq pesn ud] 
OSUIVA Y | SALIDA y dos y eL | THIOL 03uj Ope 10] Souyul pur opr} aor pete om 'Á101HJ9L 10 99818 

ia ares bic ice MN | | | 3 pes | Toot 03 prog pepso' 


'$u0) 31048 ui '$2140]1442], pun 8101S fiq ‘cogi ut 84ID0IS pajiugQ əy fo uoijonpoad 00) 


MINERAL RESOURCES. 


572 


‘sooAoldure 
Jo 19qtunu 
oduloA Y 


60€ ET 608'620'£1€ | RLC'/Sl'PIP | 108 ‘9ST ‘9b 

C61 EH P69 216 IET | IIE'ZRZ IZ. tc 

£lZ WT SIT'ZYT Inf | £98 PS CPC LOE “9ST ‘OF 
18Z IE I RZS '£T0'8 £66 ‘SET ‘9 eco 'T 

cz C6 66 TCO TP OSE ‘065 ‘EF atc '229'6 

997 08 ‘I PEF SOG 'S FSI 027 '€ 122 96 

097 86 * 166 ‘ESI 'y 628 ‘FST y FIP ‘CLT ‘Z 

896 9£'I ISE “SOF ‘Z Ies Z2‘ SOF ‘ZES 

Lz 99 'I 106 ‘S21 'Z EIR ZIET. —Ceeethremes 

e. e 1 Clb ‘299 ‘2 8:76:72. '9 CES ‘SER 

1£Z 00 "1 199 '062 ‘OT | 90c £62 651 | v61'920'1€ 

voz 99 REE ‘ZIZO TORRE ese ere era Rs 

¿91 60 I 085 '9F£ ‘OE OF9 ‘TEL ‘22 pTO C 

602 ys M C TN 

A T4 y£'I 986 'st9 ‘Z £1Z'F96'T 201 682 

£c LL'I LSE 'OpC E 126 '678 'T CEO ‘69 

CSI | $9°T ECL ‘S119 GOO'HEL'G [TT 

ezi |! O8 'I FOF zh Z SCORE A 

osz 811 €6L voy ‘9 feb epp Q — [ettet emnt 

ZIZ Z0'T SEG ‘608 ‘6 19 ‘E90 '6 EZS ‘SEI 

COT 6F I G ‘6268 GLL‘bc0‘9 VAM 

vz 091 SS “619 "TT ra O petere 

991 76 "1 90€ ‘ZS ‘S 007. ‘O08 ‘2 CEO '69 

CLI 80'I 19% '911 ‘ET Qae'coo cel fe 

res 80 'T 290 '£92 “FF FOI ‘OSP ‘IP £20 ‘OI 

st £6 € SES PC COT '9 

62 8c I *00 ‘PoP ¿01 ‘ZEE 750 ‘RZ 

KOZ 9c "1 919 ‘SEL ‘ZT SIZ ‘IIT 'OI £v0 ‘696 “1 

tec SS 7 F89 RL TOR OE" MN 

eot T9 T 6££ '000 “€ SU PUR TD Prt 

L yt “18 982 'y1G LIS | £90 201 ‘ET 29€ “031 '£ 
nos "uoi . " 

SAUP JO * sad oud |-anpea tego | “AURA bs Li 

19QUINU | : [820 L 03ui opu 

adu1oA V aguia V 


PRG ‘CES 'p1 
OET *F0'Z 


oy * 
- a- oe 


60011 
909 '16 
c10'29 
607 '9c 
10 "SIT 
61£ 022% 
IOI '21 


SLE Stt 


PUR WRNS 
JO} SQu Jul 
38 Pys/) 


*RPBAIN JO uononpoad SAIPN"9U] o 


| SEZ ‘ORO ' TT 


CRE CEC ‘I 
tos "901 “OL 


| 


67.2 *1Pp 
OCT '£l£ 
ZOU ETO 
CEC "RE 

c eo 


"S99 A0|d uro 
Aq pos 
pur opg14 


[BOOT 03 PJOS 


—————— 


2979 ‘THe | SESE TER SS SERN PER eet CSO ed NE *-[830) puwly 
00f iar MM O E 9JHIBIYJUB wjusA[Ásuuoq 
CO ION SIC. SOS "snoujulnjiq [BIOL 
ROO TON Q^. Q5 NEU o O sut un antium sexi Suro A, 
CF USE NN tust pd sn EIAS a AS WIULZILA 259 AA 
SARI M ER ee en eget ener UVIAUJUSE A, 
FOU'ORO E Serta A A err rere RTP EARS eRe ees 8 ATEN 
EL PA A ey O EAS 3 qua 
A qutm m SML 
VOR ‘FOG £6 P REM EA PEDAL Zik en ee A de BJUBAJASUUOJ 
Oo te ps | Mone ree STE ROMP tae eae mee TUER AUR eee edet 
FAM “Gl brea  ' +... ..o. .. a... r^^ ooo on ooo... o... ] n0: . o... | c! n» tn oly 
GELERT reee --"BIOABQ YHON 
804 ‘con 4 | ee a ray ee " 09IX OIN MON 
16% "Ico 'T pose ipM PE E E MUT NE RUVUOK 
108 "0028 pe a utiossl 
226 ‘681 't HESSEN UVR 
Ice '1te 'Q € oooonoo 9] 2 9 9 9 0 9 9 vw .. ^ o. s» c À m .< s o) t 9 0... * 9 * » & ^» 9 9 6 9 * « pun Ae 
Toc ‘6Z8 ‘g ee ey AYO UI 
ee Oy sep reed A E Sones EQ E en eee al 
ROS *19p “< A AA AA AS UM 
Ipod coc uuu essere sequam Ses ee ee te oer as Á&103u19 uutpug 
t9, ‘OI ‘Il Pave gene A ES Yu at 
UO ELE Qo on nae AA VR Nee a sioul 
muU Bee es soum 
IRS 'F6T bond Mp ER A er ioe pd Wid) 
TSP LOGA NS ee-e OprIO[O,) 
RLS ‘TT Md ds A, oe MM a enters BUSBY PUT RUIM) 
FEOL Oe A A ate for oes SUSUNMI Y 
GDO DOR Bo a NÓ ***"wultquiv 

*quourdiys 
J10J SOUII | *£10)1U1d9 L 10 91818 


38 popuo'T 


'8u0] JLOYS UL *SILONALLIJ pun 891078 hg '99g] ui 8291S p21tu;) ayi fo Uorjonpusd ppo) 


COAL. 573 


PRODUCTION IN PREVIOUS YEARS. i 


In the following table is presented a statement of the quantity and 
value of the coal produced in the United States during the last five 
years, by States, with the increases and decreases int906 as compared 
with 1905: 


Quantity and value of coal produced in the United States, 1902-1906, in short tons. 


1902. 1903. 1904. 


State or Territory. |——————— — ————— > —- -——_-,—-_--—- 
Quantity. | Value. Quantity. Value. Quantity. Value. 

Alabama.............. 10,354,570 | $12,419,666 | 11,654,324 | $14,246, 798 11,262,046 | $13,480, 111 
Arkansas.............. 1, 943, 932 2,539, 214 2, 229, 172 3, 360, 831 2,009, 451 3, 102, 660 
California and Alaska . 87,196 273, 398 105, 420 301,318 79,582 371.306 
Colorado.............. 7,401, 343 8,397,812 7, 423, 602 9, 150, 943 6, 658, 355 8,751,821 

Georgia and North 
Carolina............. 431,083 623, 518 434, 260 546, 759 390, 101 476, 996 
NANO Sc. ca eee ie 2,030 5,180 4,250 13,250 3, 480 13, 730 
THINS seis se a Es 32,939,373 | 33.945.910 | 36,957,104 | 43, 196, 809 36, 475, 060 39, 941, 993 
Indiana............... 9, 446, 424 10,399,660 | 10,794,692 | 13,244,817 | a 10,842,189 | a 12,004,300 
Indian Territory...... 2,820,666 | 4,265,106 | 3,517,358 | — 6.386. 463 3,046, 439 5, 532, 066 
Iowa... ne ite news 5, 904, 766 8, 660, 287 6,419,811 10,563, 910 6,519, 933 10, 504, 406 
Kansas................ 5, 266, 065 6,862, 787 5, 839, 976 8,871, 453 6, 333, 307 9, 640, 771 
Kentucky............. 6, 766, O84 6, 666, 967 7,538,032 |- 7,979, 342 a 7,516, 482 a 7,868,192 
Maryland...... Wes ied: 5,271,609 5,579, 869 4,846, 165 7,189, 784 4, 813, 622 5, 729, 08) 
Michigan.............. 964, 718 1, 603, 192 1,367,619 2,707,527 1,342,840 | - 2,424,935 
Missouri............... 3, 890, 154 5, 374, 642 4, 238, 586 6. 834,297 4, 168, 308 a 6,801,751 
Montana.............. 1,560, 823 2, 443, 447 1, 488, 810 2. 440, 846 1,358, 919 2,194, 548 
New Mexico........... 1,048, 763 1,500, 230 1,541,781 2,105,785 1,452,325 1, 904, 499 
North Dakota......... 226, 511 325, 907 278.0645 418. 005 a 271, 928 a 389, 052 
Dieta lances 23,519,894 | 26,953,789 | 24,838,103 | 31,932,327 | a24,400,220 | a26,579, 738 
ÜFeEDIE a sind ele ebes 65, 648 160, 075 91, 144 221,031 111,540 243, 588 

Pennsylvania: 
Anthracite........ 41,373,595 | 76,173,586 | 74,607,068 | 152,036, 448 73,156,709 | 138, 974,020 
Bituminous. ....... 98,574,367 | 106,032,460 | 103,117,178 | 121,752,759 | a 97,935,257 | a 94, 428, 219 
Tennesseo............. 4,352,968 | 5,399,721 | 4,798,004 | 5,979,830 4,782,211 5, 642, 303 
A 901, 912 1,477,245 926,759 1,505, 383 1,195,944 1, 983, 636 
D tah. eee been: 1,574,521 | 1,797,454 | 1,081,409 | 2,026,038 1, 493, 027 1, 943, 440 
Virginia... ec ascx es. 3, 182, 993 2,543, 505 3, 451, 307 3, 302, 149 a 3,410,914 a 2, 921,911 
Washington .......... 2.681,214 4,572,205 3,193,273 5,380, 679 3,137, 681 | 5, 120, 931 
West Virginia......... 24,570,826 | 24,748,658 | 29,337,241 34,297,019 | a 32, 406, 752 ' a 28, 647,014 
Wyoming............. 4, 429, 491 5,236, 330 4, 635, 203 5,731,281 5, 178, 556 6, 747, 909 
Totus: 301,590, 439 | 367,032, 069 | 357,356, 416 | 503, 724,381 |a 351,816, 398 | a 444, 371,021 
. i 


aCorrected figures. In the report for 1904 the total production for the United States for that year 
was given at 352,310,427 short tons, valued at $444,816,288. In collecting the statistics for 1905 it was 
found that in several cases where properties had changed hands or the name of the company had been 
changed the preceding year, the production for the entire year had been reported by both owners. The 
duplications thus made have been corrected for this report. 
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in the United States, 1902-1906, in short tons— 


Quantity and value of coal produced 
Continued. 


1905. 


Increase or decrease, 
1906: 1906. 


State or Terri- 


—MM<>MIIIImá]á—áÁ 


tory. e 
Quantity.| Value. |Quantity.| Value. | Quantity. Value. rires Value. 
Alabama........ 11,866, 069 $14,387, 721| 13, 107,963/$17, 514, 786 + 1,241,894: -- $3,127, +10.5 +21.7 
Arkunsas........ 1,934,673, 2,880,738| 1,864,268| 3,000,339 — 70,405 + 119,001) — 3.6 + 4.2 

California and | | 
Alaska......... 80, 824 395, 97 30, 831 78,684 — 49,993 — 317,291) —61.9 —80.1 
eos eer ee gs 8,826, 429. 10,810,978| 10,111,218| 12,735,610 + 1,284,789 + 1,924, +146 +17.8 

Georgía an 

North Carolina 353, 548 456,184] a 332.107 a 424, 004! — 21, 441 — 32,180] — 61 — 7.1 
Idaho?d.......... 5, 882 17,846 6,165 24,238, + 283; + 6,3921 + 48 +35 8 
Iltinois.......... 38, 434, 363| 40, 577,592} 41, 480, 104| 44,763,062, + 3,045,741 + 4,185,470) + 7.9 +10.3 
Indiana.......... 11, 895, 252| 12, 492, 255) 12,092, 060) 13,116,261) + 197,308 +  624,00€| + 1.7, + 5.0 
Indian Territory.| 2,924,427) 5,145,358] 2,860,200] 5, 482, 360; — 64,227, + 337, — 2.2 + 6.5 
LOWS sik xut 6,798, 609| 10,586, 381} 7,266,224] 11,619,455 + — 467,615 + 1,033,074 + 6.9 + 9.8 
Kansas.......... 6, 423,979) 9,350,542} 6,024,775| 8,979,553 — ,204, — 370, —6.2 — 4.0 
Kentucky....... 8,432.523| 8, 385,232) 9, 653, 647 À ,938 + 1,221, 124 + 1,424,700 +14.5 +17.0 
Maryland........ 5,108, 539; 5,831,760| 5,435, 453| 6,474,793 + 6,914 + 648, + 6.4 +11.0 
Michigun........ 1,473,211| 2,512,697| 1,346,338, 2, „404 — 126.873 — 85,293 — 8.6 — 3.4 
Missouri......... 3, 083, 37 6,291,661] 3,758,008; 6,118,733, — 225,370, — 172, = 5.7 — 2.7 
Montana........ 1, 643, 832] 2,823,350| 1,829,921| 3,240,357, + 186,089 +  417,007| +11.3 414.8 
New Mexico. .... 1,649,933| 2,190,231| 1,964,713, 2,638,986 + 314,780 + ,155| +19.1 +20.5 
North Dakota...! 317,542 424,778 305, 689 451,382; — 11,853 + 26,604) — 3.7, + 6.3 
Ohio.. cures 25, 552, 950| 26, 486, 740. 27,731, 640| 30,346, 580| + 2,178,690. + 3,850,8 +85 414.6 
Oregon.......... 109, 641 282, 495 79, 731 212,338| — 29,910 — 70, 157) —27.3 —24.8 

Pennsylvania: | | 
Anthracite. ..| 77, 659, 850/141, 879, 000| 71,282, 411,131,917, 694) — 6,377,439. — 9,961, — 82 — 7.0 
Bituminous. .|118, 413, 6371113, 390, 507|129, 203, 206 130, 290, 651| +10,879,569 +16, 900, 144 + 9.2 +14.9 
Tennessee....... 5,766,600| 6,577,881| 0,259,275; 7,667,415) + 492,585 + 1,080,534 + 8.5 +16.6 
Textes 1,200,684| 1,968,558} 1,312,873| 2,178,001; + 112,189 + 210,343) + 9.3| +10.7 
Utah. oun cae dete 1, 332,372] 1,793,510) 1,772,551 , 408,381} + 440,179) + 614,871) 4-33.C| +34.3 
Virginia......... 4,275,271] 3,777, 325| 4,254,879, 4,183,991) — 20, 392; + 3,666: — 0.5) +10.8 
Washington..... 2,864, 926| 5,141,258| 3,276,184| 5,908, 434| + 411,258 + 767,176 +14. 4| +14.9 
West Virginia...| 37,791, 580} 32,341,790| 43, 290, 41,051,939] + 5, 498,770| + 8,710,149. +14 6 +26.9 
Wyoming........ 5,602,021, 7,336,951] 6,133,994] 8,013,528} + 531,973) + 676,577) + 9. 5 + 9.2 
Total...... +21, 434,643| +36, 542,515. + 5.5 + 7.7 


pne 722, 635,476, 537, 204,414, 157, ii ki 


m 


9 Georgia only. b Includes production of Nevada. 


It will be observed that while the net increase in production was 
5.5 per cent the value increased 7.7 per cent and that in four.cases 
where the tonnage decreased the value increased. The most notable 
instance of this is in Virginia, where the production decreased 0.5 
per cent and the value increased 10.8 per cent. 

One of the most interesting features connected with the coal-min- 
ing industry has been the comparatively rapid growth of bituminous, 
or soft, coal production in competition with that of anthracite. This 
has been particularly noticeable during the last quarter of a century, 
during eH the statistics of production have been collected by the 
division of mining and mineral resources of the United States Geo- 
logical Survey. 

‘In the following table the statistics for the year 1880 are for the 
fiscal year, as compiled by the Tenth United States Census. The 
statistics for the Eleventh Census, which cover the calendar year 1889, 
and for the Twelfth Census, which cover the calendar year 1902, were 
collected by this division of the Geological Survey in cooperation 
with the Census Bureau. This table shows that while the produc- 
tion of anthracite has increased from 28,649,812 short tons in 1880 
to 77,659,850 short tons in 1905, the year of maximum production— 
a gain of 49,010,038 short tons. or 171 per cent—the bituminous 
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production has grown from 42,831,758 short tons in 1880 to 342,874,867 
short tons in 1906, an increase of 300,043,109 short tons, or almost 
exactly 700 percent. Although the anthracite production since 1900 
has been considerably above the average for the preceding decade, 
it does not appear that anthracite mining will exhibit any pronounced 
increase in the future. The conditions under which the mines are 
operated and the increase in cost of labor, with the decreasing tend- 
ency In the average productive capacity of the mine workers, are 
making the use of anthracite slowly but surely more and more a 
luxury. As the expense of mining, due to the foregoing conditions, 
has increased, prices have necessarily advanced, and little hope can 
be held out for any permanent decline in the future. The increased 
expense in the mining of anthracite has naturally encouraged the 
use of other fuels as a substitute for it, and this tendency is con- 
stantly growing. 

The use of anthracite coal was at one time an important factor in 
blast-furnace practice and in other manufacturing industries, but 
such use has now almost entirely ceased. The principal demand 
for anthracite at the present time, as will be the case in the future, 
is for domestic purposes, for which such sizes as furnace, egg, stove, 
and chestnut are required. The breaking down of the lump coal in 
the preparation of these domestic sizes results in a much greater pro- 
portion of the small or undesirable sizes, which are sold at less than 
the cost of production. As shown in the discussion of anthracite 
production in the subsequent pages of this report, the percentage of 
the small sizes has increased from 23.1 in 1890 to 40.9 per cent in 
1906, while the percentage of the sizes above pea coal, or what may 
be termed the profitable sizes, has decreased from 77 to 59 per cent. 
In other words, the production of the profitable sizes has increased 
16.8 per cent, while the production of the unprofitable sizes has 
increased nearly 170 per cent. The profits must be obtained from 
the prepared domestic sizes, and in the face or these conditions no 
encouragement can be offered to consumers of these grades of anthra- 
cite that their fuel bills will be decreased. 

During recent years the anthracite operators have adopted the 
olic oF. making an allowance of 50 cents per ton from circular prices 
or domestic coal purchased in April of each year, with an advance 
of 10 cents per ton for each succeeding month until the schedule 
prices are restored in September. This has had a more salutary 
effect in steadying the anthracite trade than any other action taken 
by those controlling the anthracite industry. Its purpose is to 
encourage the purchase of coal in the spring and early summer, mak- 
ing the cellars of the consumers the storage places for the following 
winter, and at the same time causing the mines to be operated more 
regularly and thus to give more steady employment to employees 
throughout the year. 
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Annual production of coal in the United States, 1880-1906. 


Pennsylvania anthracite. Bituminous coal. 
Year. A —AAA>MmMmRI—— 
Quantity. Value. Quantity. Value. 
| Long tons. | Short tons. Long tons. | Short tons. 
ISSO: AA 25, 580,189 28, 649, 812 $42,196,678 38, 242, 641 42,831,758 $58, 443,718 
TBR A eden ears 23,500,016 31,920,018 64, 125,036 48,179,475 53,961,012 60, 224,344 
1882 OS 31,358, 264 35,121,256 70, 556,094 61,098,154 68, 420,033 76,076,487 
IBN 1 cx E epo 34, 336, 469 38, 456,845 77,257,055 68,973,821 11,250,080 82,237,600 
e oe eet Gees 33,175,756 37,156,847 66,351,512 74,105,956 82, 998,704 77,417,066 
1885. a e 34,228, 548 38, 335,974 76,671,948 65,021,715 12,824,321 82,347, 648 
Bcc 34,853,077 39,035, 446 76,119,120 66, 647,304 74,644,981 78,481,056 
TSS ele£idu e n 37,978,747 42,088, 197 84,552, 181 79,073,495 88,502,314 98,004,656 
O 41,624,611 46,619, 564 89,020, 483 91, 107,226 102,010,093 101,860, 529 
TORO Ce SL CLAY a 40, 666, 938 45, 546,970 65,721,578 85, 430, 842 95,082, 513 94,504,745 
IBOU. A Dans cet 41,489,858 46, 468, 641 66,383, 772 09 377,073 111,302, 322 110, 420,801 
at beds 45,236, 992 50, 665, 431 73,944,735 | 105,268,962 | 117,001,238 117,185, 400 
Li is 465,850, 450 52,472,504 82, 442,009 113, 264, 792 126,856, 567 125,124,381 
TOD steed rae etch ck ' 48,185, 306 53,967,543 85,687,078 114,629,671 128,385,231 122,751,618 
1RUM sore EE dd 46,358, 144 51,921,121 78,488,063 106,089, 647 118, 820, 405 107,653, 501 
LR a An aye 51,785, 122 57,999,337 82,019,272 120,641, 244 135,118,103 115,779,771 
1890.......... A 48,523,287 54,346,081 81,748,651 122,893, 104 137,640, 276 114,891,515 
E cca PAM 46,974,714 | 52,611,680 | 79,301,954 | 131,801,356 | 147,617,519 | 119, 595,224 
1898............... 47,663,076 53, 382,644 75,414,537 148, 744,306 166, 593, 623 132, 608, 713 
TRO essed a ular eens 53,944, 647 60, 418,005 88,142,130 | 172,609,988 | 193,323,187 167,952, 104 
TN 51,221,353 | 57,367,915 | 85,757,851 | 189,567,057 | 212,316,112 | 220.930.313 
jt 1) P 60, 242, 500 67,471, 66 112, 504,020 201 "632,276 225,828,149 236, 422,049 
ql A tak we wae 35,940,710 41,373, 59; 76,173,586 232 336, 468 260,216,844 290,855, 483 
1903............... 665, 613, 454 °74, 607,068 152,036, 448 252,454,775 282, 749,348 351, OST , 933 
T004, cire ete eg 65,318, 490 73,156,709 138,974,020 248, 803,203 278,650, 080 305,397,001 
1905..... ANC di 69,330,152 77,659,850 141,879,000 281,306,058 315,062, 785 334,058, 294 
1006 0.5 2 eed lan 63,645,010 | 71,282,411 | 131,917,694 | 306,138,274 | 342,874,867 | 381,162,115 
_ MM e ————————M———————— M——É————— MÀ 
| Total. 
Year. 
Quantity. Value. 
| Lonq tons. Short tons. 

A ren LEUR LE DuC E (3, 822,830 71,481,570 | $100,640,396 
De ost hatte abt EORR MAE PREIS PRU ee 1 75,679, 491 85,881,030 124,349, 380 
A E O ia Me | 92, 456, 419 103, 551, 189 146,632, 581 
DCN a nace ie rt NEAR DNE NONE | 193,310,200 | 115,707,525 | 150,494, 855 
DB A Bare ech, dso RR laa oon wats | 197,281,742 120,155, 551 143,768, 578 
je ascen do lu e toes M MM anaes | 09,250,263 | 111,160,295] 159,019, 596 
DISS Zeta ch us stes ded eee a odes els od eee e RA E Lk nee RE EU 101,500,381 113, 680, 427 154,600, 176 
E ROM O A EON IN A 116,652,242 | 130,650,511 182, 556, 837 
|| o tows Sabi AE E TT 132, 731,837 148, 659, 657 190, 881,012 
DR Manche ead ui ceux ra dic attends a, teint Acta city E 125.007, 770 141,229,513 160,226,323 
or | MM SA A A EE E ETA 140, 866,931 157,770,963 176, 804, 573 
Sd A TDR Pasarela 150,505, 954 168, 566, 669 191,133,135 
ot MERC E A TELA AER 170,115,242 179,329,071 907, 506. 381 
rH oe ans eee nC 152,814,977 | 182,352,774] 208, 435, 606 
ML AAC A pco dum cL A tea Mee RA 152, 447,791 170,741, 526 186, 141, 564 
TSU POR "-————— mE Phy nee ate 172, 426, 366 193, 117, 530 197,799,043 
MS see susc er Seba ode Eod ie a tng Ie p 171, 416,390 191, 986, 357 196, 640, 166 
LB baa bees A es Se OE Sane sen eee ed 178,776,070 200, 229,199 198, 897,178 
INUM oc a A Wind dae ud i AO Ceca Riad dario Dla see Sete ech ces 196, 407, 382 219,976,267 208,023,250 
TROU 5s serian sured wit Crue cud dU SS nee attain gies 226,554, 635 253,741,192 256, 094, 234 
A A PNE 240, 789, 310 269, 684, 027 306, 688, 164 
LO Su uus dere vue era nce nd uds uir dide tT eu te 261,874, 836 293, 209, 816 348, 926, 049 
¡SSA A IN S EEN E A 209,277,178 301, 590, 439 367 , 032,06 
TUE oan rare nacque etico tuse EERTE EOE SE a ai EOS SIAN 319,068, 229 357, 350, 416 , 124,381 
A let wend aea ed corte ane rb Salcedo dot tees Ue ora) Ss Uae 314, 121, 783 351,816, 398 444,371,021 
) I Merc eae EG ete Rare fin ee wie ee ed NN 350, 045,210 392) 722,635 476, 537,294 


A E E A A lad he Stok wie Eoi ded l 360, 783, 284 414,157,278 513,079, 809 
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COAL. 
The statistics regarding the distribution of the coal production of 
the United States for consumption have been obtained only since 


1889. These are shown in the following table, together with the 
value of the product, the statistics of labor employed, and the aver- 


age working time made by mine employees: 


Distribution of the coal product of the United States, 1889-1906, in short tons. 


Toadedat 


Sold to local 


Used at mines 


Year. | mines for trade and used | for steam and Maon tute. 
| shipment. by employees. heat. LORS: 
A ers Aras o 
|. —— —————— ves 113, 776, 701 8, 508, 690 5, 382, 265 13, 561, 848 
S005 ee os RUI 128, 365, 965 9, 009, 285 5, 063, 953 15, 331, 760 
l A ee ae 137, 920, 346 8, 871, 882 6, 056, 001 15, 718, 440 
18O ed A et E DE 146, 372, 098 9, 704, 678 6, 210, 767 17,041, 528 
VOT A ace ash 152, 941, 890 9, 728, 815 6, 712, 284 12, 969, 785 
1 E 142, 833, 319 8, 764, 538 6, 307, 296 12, 836, 373 
Ds ete eae are ade 158, 380, 289 9, 655, 505 6, 677, 539 18, 404, 197 
A ce aa ue cdi de 159, 176, 155 9, 502, 927 7, 184, 832 16, 122, 443 
| MM IEEE 165, 603, 626 9, 922, 276 6, 941, 419 17,761,878 
INUN PA A A ace aee 180, 960, 111 8, 927, 514 4,921,289 22,167,353 
1800.4 cea nae knw aa wk Code P Orten i 208, 754, 746 9,075, 756 8, 662, 864 27, 247, 826 
1900 02 Sos es vinto p ode Ebr eke ti 223, 782, 088 9,077,242 9, 189, 746 27, 634, 951 
WOOT niodo e Gasca ERE ER XI RERO 245,010, 812 9, 595, 308 10, 379, 546 28, 314, 150 
A quite cdd est beste tabs 247,642, 852 9, 781, 996 9, 995, 861 34, 169, 730 
p m T are meen eee? 299, 813, 428 11, 107,917 12, 633, 653 33, 801, 418 
ir COD TENERA 296, 142, 355 16, 519, 043 7, 876, 463 31, 278, 
A dan ee kde eo UNE Sie. | 324, 059, 447 12, 208, 687 14,042, 173 42, 412, 328 
1900 36d tk Sogo A Sn ed doe du odes | 341, 526, 755 11, 640, 238 , 14, 833, 984 46, 156, 301 
| | 
l | 
2 Average | Averago 
Average 
Year. Total product.! Total value. price per ETT ee E 
&ctive. | ployees 

| 
bi: OT 141,229,513 | $160,226, 323 A Cee re 
DOO os occ xc THE iw sh te 157, 770, 963 176, 804, 573 1.12 216 318, 204 
1 A cT T nee eet OON 168, 566, 660 191, 133, 135 1. 13 223 , 803 
|... sees Beene tous ERN ONUS O was eae 179, 329,071 207, 566, 381 1.16 212 341, 943 
po ERN: 182, 352, 774 208, 438, 606 1.14 201 363, 309 
WSO O E 170, 741, 526 186, 141, 564 1.09 178 376, 206 
1800. lese A e aa dau see os 193, 117, 530 197, 799, 043 1.02 195 382, 879 
L9G i, sete add Peanut Ree ie pn damned vias 191, 986, 357 196, 640, 166 1.02 185 386, 656 
Is eae Ore a rr aie er es ee 200, 229, 199 198, 897, 178 . 99 179 397,701 
o A ks Hate eae ence ti EUST 219, 976, 267 208, 023, 250 . 95 190 401, 221 
|l METTE EUR HENCE 253, 741, 192 256, 094, 234 1.01 ; 214 410, 635 
LODO is wien cols A Paetos Ea at vo edel 269, 684, 027 306, 688, 164 1.14 212 448, 581 
WOOD pm 293, 299, 816 348, 926, 069 1.19 216 485, 544 
VD ANM Gs A EE 301, 590, 439 367, 032, 060 1.22 197 518, 197 
A E HE sw sine oan 357,356, 416 503, 724, 381 1. 41 220 , 250 
A A A 351, 816, 398 444, 371, 021 1.26 202 593, 693 
jp eee cic deere i eee teu wakes. 392, 722, 635 476, 537, 294 1.21 212 626, 035 
A aa thease 414, 157, 278 513, 079, 809 1. 24 209 640, 780 


In the following table is presented' a statement showing how the 
coal production of the five principal States—Pennsylvania, West 
Virginia, Illinois, Ohio, and Alabama—has grown relatively to the 
total production since 1860. The statistics are given for each ten 

ears from 1860 to 1900, and annually from 1901 to 1906, inclusive. 
it will be observed that Pennsylvania’s proportion has decreased 
from 74 per cent in 1860 to 48.4 in 1906. West Virginia, which was 
not a State in 1860, contributed 1.8 per cent of the total in 1870 
and 10.5 per cent in 1906. Illinois has just doubled its percentage, 
that State contributing 5 per cent of the total in 1860 and 10 per 
cent in 1906. Ohio's percentage has declined from 8.7 to 6.7, while 
Alabama's has grown from 1.07 to 3.2. | 
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Relative production of Pennsylvania, West Virginia, Illinois, Ohio, and Alabama to total 
output, 1860-1906, in short tons. 


Pennsylvania. West Virginia. 
. | Total produc- Percen Percentage 
nS dir rien Production of tota Production of total 
: ° produc- ` produc- 
tion. tion 
A 14,610, 042 10, 806, 628 AAA e Ie eM REN 
nro NEN NU EUER 33, 035, 580 23, 462,793 71.0 608,878 1.8 
1880 TOREM 71,481,570 47,074,975 65.9 1, 829, 844 2.6 
EA 157,770, 963 88,770,814 56. 3 7,394, 654 4.7 
va MS , 684, 027 137, 210, 241 50.9 22,647,207 8.4 
TOOL coe hihi ee ee 293, 299, 816 149,777,613 51.1 24,068, 402 8.2 
IAN 1,590, 439 139, 947 , 062 46.4 24, 570, 826 8.1 
1909.5. A See ee et 357,356, 416 177, 724, 246 49.7 29,337,241 8.2 
1904. 1. sa ie 351,816, 398 171,094, 996 48.6 32, 406, 752 9.2 
A SA 392, 722, 635 196, 073, 487 49.9 37, 791, 580 9.6 
1906 A een 414, 157,278 200, 575, 617 48. 4 43, 290, 350 10.5 
TE E RE RE ea A TER ET A ES A REIR 
Illinois. Ohio. | Alabama. 
Year Pene percent peu 
s eo ago o eo 
Production. |, onl ro-| Production. |, S89 9* .| Production. |, ete] m 
duction. . duction. duction. 
AA e hauls con eae 728, 400 5.0 1,265, 600 8.7 10, 200 0. 
Lr A O 2, 624, 163 7.9 2, 527, 285 7.7 11,000 . 08 
ISRÓ | ee A Bot oie ! 6,115,377 8.6 6,008, 505 8.4 323, 972 . 45 
1890: eos te duae pote PUE 15, 292, 420 9.7 11, 404, 506 7.3 4,090, 409 2.6 
I000. Seoul o lU aa 25,767,981 9.6 18, 988, 150 7.0 8,394,275 3.1 
1p 0 ORDRES ,331, 552 9.3 20, 943, 807 7.1 9,099, 052 3.1 
1909. a bet ee eee e 32, 939, 373 10. 9 23,519, 894 7.8 10,354, 570 3.4 
1903. rcu oie Riu wq ,957,104 10.3 24,838, 103 7.0 11,654, 324 3.3 
TOON oe eee tutore e teputs 36, 475, 060 10. 4 24, 400, 220 6.9 11,262,046 3.2 
1005.55 st eta osse b sU , 434, 9.8 25, 552, 950 6.5 11, 866, 069 3.0 
1006 A PPM 41, 480, 104 10.0 27, 731, 640 6.7 13, 107,963 3.2 


PRODUCTION OF COAL IN THE UNITED STATES FROM THE 
EARLIEST TIMES TO THE CLOSE OF 1906. i 


So far as known, the first mention of the occurrence of coal in 
the United States is contained in the journal of Father Hennepin, 
a Jesuit missionary, who in 1679 recorded a ““cole mine” on Illinois 
River near the present city of Ottawa, Ill. The first actual mining of 
coal was in the Richmond basin, Virginia, about 70 years after Father 
Hennepin’s discovery in Illinois, but the first records of production 
from the Virginia mines were for the year 1822, when, according 
to one authority, 54,000 tons were mined. Ohio probably ranks 
second in priority of production, as coal was discovered there in 
1755, but the records of production date back only to 1838. The 
E of anthracite in Pennsylvania began about 1790, and it is 
said that in 1807 55 tons were shipped to Columbia, Pa. Reports of 
the anthracite coal trade are usually begun with the year 1820, when 
365 tons, 1 ton for each day of the year, were shipped to Philadelphia 
from the Lehigh region. Prior to this, however, in 1814, a shipment 
of 22 tons was made from Carbondale, also to Philadelphia, and in 
the ol omak table the production is considered to have begun in 
that year. It is probable that the actual production prior to 1820 
was between 2,500 and 3,000 tons. 

From 1814 to the close of 1906 the total quantity of coal pro- 
duced in the United States has amounted to 6,384,734,143 short 
tons. Maore than 50 per cent of this, or over 3,540,000,000 tons, 
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has been from Pennsylvania, the anthracite production in that State 
having amounted to 1,845,906,009 tons, while the bituminous output 
of Pennsylvania has amounted to 1,695,926,076 short tons. Illinois 
ranks second, with a total production of 594,551,163 tons, and Ohio 
third, with 460,626,939 tons; West Virginia, although not coming 
into existence as a separate State until 1863, ranks fourth, with a 
total production in 44 years of 386,106,956 tons; Alabama comes 
fifth, with 150,483,856 tons; and Maryland sixth, with 142,073,920 
tons. 

The following table gives the production in each State from the 
date of earliest record to the close of 1906: | 
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COAL FIELDS OF THE UNITED STATES. 


The coal areas of the United States are divided, for the sake of 
convenience, into two great divisions, anthracite and bituminous. 

The areas in which anthracite is produced are confined almost 
exclusively to the eastern part of Pennsylvania, and usually when 
the anthracite fields of the United States are referred to those of 
eastern Pennsylvania are considered. This region is included in the 
counties of Susquehanna, Lackawanna, Luzerne, Carbon, Schuylkill, 
Columbia, Northumberland, Dauphin, and Sullivan, and underlies an 
area of about 484 square miles. In addition to these well-known 
anthracite fields of Pennsylvania there are two small areas in the 
Rocky Mountain region where the coal has been locally anthracited, 
although the production from these districts has never amounted to 
as much as 100,000 tons in any one year. One of these localities is 
in Gunnison County, Colo., and the other in Santa Fe County, N. Mex. 
The coal, although only locally metamorphosed, is a true anthracite 
and of a good quality. In previous years some coal which was classed 
as anthracite was mined and sold in New England. The productive 
area was confined to the eastern part of Rhode Island and the counties 
of Bristol and Plymouth, in Massachusetts. This product, however, 
is in reality a graphitic and not an anthracite coal, and is no longer 
mined for fuel purposes. The production in the last few years has 
been included with the graphite production. 

The bituminous fields are scattered widely over the United States, 
and include altogether an area of something over 335,000 square miles. 
They are divided into the following subdivisions: 

(1) The Triassic field, embracing the coal beds of the Triassic or 
New Red Sandstone formation in the Richmond basin, in Virginia, 
and in the coal basins along the Deep and Dan rivers, in North Caro- 
lina; (2) the Appalachian field, which extends from the State of New 
York on the north to the State of Alabama on the south, having a 
length northeast and southwest of over 900 miles and a width ranging 
from 30 to 180 miles; (3) the northern field, which is confined exclusively 
to the central part of Michigan; (4) the eastern interior field, embracing 
the coal areas in Indiana, Illinois, and western Kentucky; (5) the west- 
ern interior field, including the coal areas west of the Mississippi River 
south of the forty-third parallel of north latitude and east of the Rocky 
Mountains; (6) the Rocky Mountain field, containing the coal areas 
in the States and Territories lying along the Rocky Mountains; (7) 
the Pacific coast field, embracing the coal districts of Washington, 
Oregon, and California. 

By far the most important of these, from a productive standpoint, 
is the Appalachian field, which includes the areas contained in western 
Pennsylvania and in Ohio, Maryland, Virginia, West Virginia, eastern 
Tennessee and Kentucky, Georgia, and Alabama. This region con- 
tains an area of 70,807 square miles underlain by coal, and in 1906 it 
produced 233,473,524 short tons, or 68.1 per cent of the total bitu- 
minous product of the United States. Next in importance is the cen- 
tral field, which contains 58,000 square miles and produced in 1906 
59,457,660 short tons, or 17.34 per cent of the total. The Western 
coal field, the third in productive importance, contains 94,076 square 
miles and produced in 1906 23,086,348 short tons, or 6.73 per cent of 
the total. The Rocky Mountain region is the largest in point of size, 
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having a little over 100,000 square miles of area, and produced in 1906 
22,064,003 short tons, or 6.44 per cent of the total. 

Brief descriptions of the coal fields of each State are given in the 
subsequent pages in connection with the discussion of the production 
by States. For a more extended description of the coal-producin 
areas of the United States the reader is eleme to the Twenty-secon 
Annual Report of the United States Geological Survey, Part III. 


Coal fields of the-United States and their production, 1902—1906. 


Area 1902 1903 | 1904 1905. 1906. 
Anthracite. Short tons. | Short tons. | Short tons. | Short tons. | Short tons. 
Pennsylvania................... 41,373, 595 | 74,607,068 | 73,156,709 | 77,659, 850 71,282, 411 
Colorado and New Mexico...... 93, 937 72,731 72,074 14,823 a 60, 248 
A e uer ees 500 | 41, 467, 532 74, 679,799 | 73,228, 793 | 77, 734.673 71,342,659 
Bituminous.b 
Triassic: 
VID id RP x EE 16, 206 18, 084 2 100. I oca teres en aei uu tab 
North Carolina............... 23, 000 17,309 7,000 1:597 |]. testes 
Appalachian: | 
'ennsylvanNlaA....oooooomoo.... 98,574,367 103,117,178 | 97,038,287 118, 413,637 | 120,203, 206 
ONO a 23,519,594 | 24,838, 103 | 24, 400,220 | 25,552,950 | 27,731,640 
Maryland..................-.- 5,271,009 | 4,846,165 | 4,813,622 | 5,108,539 | 5, 435, 453 
MIT BINA ocio 3, 166,787 | 3.433,223 | 3,408,814 | 4,275,271 4, 254. 879 
West Virginia................ 24,570,826 | 29,337,241 | 32,406,752 | 37,791,580 | 43, 290.350 
Eastern Kentucky........... 3,019,757 | 3,158,972 | 3,211,418 | 3,506,597 3, 768, 651 
Tennessee ....ooommooomooooo.. 4, 382, 968 4, 798, 004 4,782,211 5, 766, 690 6,250,275 
E isd. rix ec o cR REX sae 414, 083 416,951 383, 191 351.991 332, 107 
Al@ baa. sos 0 veesceesaeccence 10, 354, 570 | 11,654,324 | 11,262,046 | 11,866,069 | 13,107,963 
e liecceu canteens — Setri 173, 274, 861 185, 600, 161 182, 606, 561 212, 633, 324 | 233, 473, 524 
--- e --<ÓÁ EE _=ÓO_ a ea G 
Northern: 
Michigan............. AUTE 11,300 964,718 | 1,367,619 | 1,342, 840 | 1,473,211 1. 346, 338 
E A a SS Ole eee 
Fastern Interior: 
IMAN ida 9,300 | 9,446, 424 | 10,794,692 | 10,842,189 | 11,895,252 | 12,092, 560 
Western Kentucky........... 5, SOO 3.147.227 4,374, 000 4, 365, 064 4,925, 926 5, S84, 900 
TINGS AA eee ed weak 42,900 | 32,939,373 | 36,957, 104 | 36, 475,060 | 38, 434, 363 41, 480, 104 
TOM 58,000 | 46,133,024 | 52,130,856 | 51,682,313 | 55,255,541 | 59,457.60 
Western Interior: | i 
MO y p M 20,000 | 5,904,766 | 6,419,811 | 6,519,933 | 6,798. 609 7, 266, 224 
MissoOU Load 23.000 | 3,890,154 | 4,238,586 | 4,168,308 | 3,983,378 | 3,755,008 
NUIT ias A A A A Pc 
KSSH Ss E es i nescau m y saws 20,000 | 5,266,065 | 5,830,976 | 6,333,307 | 6, 423,979 6,024,775 
AUT KANSANS A sae ous 1,728 1, 943, 932 2,220, 172 2,009, 451 1,934, 673 1,864, 268 
Indian Territory............. 14,848 | 2,820,666 | 3,517,388 | 3,046,539 | 2,924, 427 2, 860, 200 
TORWS AA eiu VER es 11, 300 901,912 926, 759 1,195, 044 1, 200, 684 1,312. 573 
Total cuv ee tester wes 94,076 | 20,727,495 | 23,171,692 | 23,273, 482 | 23, 265, 750 23. 0S6. 348 
Rocky Mountain, ete.: | 
North Dakota................ 28, 620 226, 511 278, 645 271, 928 317, 542 305, 689 
MO. cisco 32,000 | 1,560,823 | 1,488,810 | 1,35%,019 | 1,643,832 1, 829, 921 
W VOUHUB.iser clie reir rus 16, 500 4, 429, 401 4,635, 203 5,178. 556 5,602,021 6, 133, 994 
285155, A aware Raves 2,000 1,574. 21 1, 681, 400 1, 403. 027 1, 332, 372 1,772, 551 
Colorado... oia 18, 100 7,348,732 7,381, 463 6,610, 110 8,776,021 10,050,970 
New Mexico.................. 2, 890 1,007, 437 1,511,180 1, 428, 496 1, 625, 518 1,964,713 
DEO EEH oe PIRE IE A AS 2,030 4,250 3.330 5,7 5, 365 
SATA A A E AS 150 100 S00 
TOU: ETE E T 100,110 | 16,149,545 | 16,981,059 | 16,344,516 | 19,303,188 | 22,064,003 
Pacific coast: | 
Washington.................. 450 | 2,681,214 | 3,193,273 3,137,681 | 2,864,926 3, 276, 184 
QTUPFON iso sees ee ss 320 65, 648 91,144 111,540 109, 641 79, 731 
Culllorniay c ose eos ee vets 280 84, 984 104, 673 78, K88 77,050 25, 200 
A aed ends tartans as ck cae 2,212 747 094 3,774 5,541 
Tullus casio ue 1,050 | 2,834,058 | 3,389,837 | 3,328,803 | 3,055,301 | 3,386,746 
Total production, including | | | 
colliery consumption..... PPPPPEPEE 301, 500, 439 (957, 356, 416 ¡351, 816, 398 302,722,635 | 414, 157, 278 


a Colorado only. 
LM des brown coal or lignite, semianthracite, semibituminous, etc., and scattering lots of 
anthracite. 
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The following table shows how the production in each of the six 
principal bituminous areas has developed since 1887 and how the per- 
centages of the total produced by each during the last three years 
compare with one another. From this table it appears that the per- 
centage of the total produced in the Appalachian district has increased 
from 63.11 in 1887 to 68.1 in 1906. The Eastern Interior or Illinois- 
Indiana field has increased its percentage of the total from 16.50 to 
17.34, and the Rocky Mountain field from 4.15 to 6.44. The Western 
Interior field, however, which includes Jowa, Kansas, Missouri, 
Arkansas, Indian Territory, and Texas, and which in 1887 con- 
tributed 11.49 per cent of the total, produced only 6.73 per cent in 
1905. The following table also shows how the production of each 
field in 1906 compared with 1905 and with 1887: 


Total production of each field, 1887-1906, in short tons. 


Bituminous. 
Anthracite. -—-———_——-—_______—_—_-- - 
( _ Triassic. |Appalachian.| Northern. 
A asa A square miles. | 500 | 1,070 68,087 11, 300 
Year | ix 7 
A dade ud A ÓN 39, 548, 255 30, 000 55, 888, 088 11, 461 
iic. nep 43,971, 688 33, 000 60, 966, 245 81, 407 
pos ur bree et (——— ———€—— € 45, 600, 487 49, 633 62,072, 222 67, 431 
A eee ee ere ere me ee er ere Trea PO P 46, 468, 641 29, 608 73, 008, 102 74,977 
TR A odes ce gal aat rate ene ees 50, 665, 931 37, 645 77, 984, 563 80, 307 
A odd ek sadi ue PoP MOOR rer c veu hs 52,537, 467 43, 889 83, 122, 190 71,990 
IR a dei 54,061, 121 36,878 81,207, 168 45, 979 
TVA A MIRI DEN M teen | 51,992,671 68,979 | 76,278,748 70,002 
I8US. dt dedos ,066, 516 82, 682 90, 167, 596 112, 322 
A A IN | 54, 425,573 103, 483 90, 748, 305 92, 882 
A A een Na Sinn | 52,680,756 116, 950 , 128, 223, 592 
SUN dae cs donde en du note Ov OD VEM duds . .. 93, 429, 739 38, 938 114, 239, 156 315, 722 
oo TP PEOR EMEN ' . 60,514,201 28, 353 129, 843, 906 624, 708 
1900.1 cso as Siew saws vid d rai Edd aia ae 57, 466, 319 57,912 142, 298, 208 849, 475 
i^) ER FIENT LEER A MC | 67,538,536 12,000 | 150,501,214 1,241,241 
[PREMO ANC E hh ae ME Ud _ 41,467,532 39,206 | 173,274, 861 064, 718 
O | 74,679, 799 35, 393 185, 600, 161 1,367,619 
A A Meat | 73, 228, 783 9, 100 182, 606, 561 1, 342, 840 
O icin sony Re ee epe aedi rs | 77, 734, 673 1,557 212, 633, 324 1, 473, 211 
O et eae eid 11,342,659 A 233, 473, 524 1, 346, 338 
Bituminous. 
Eastern In- | Western In- Rocky Moun- Pacific 
terior. | terior. tain, etc. | coast. 

ATOR co aLes Ee Rt DES seks square miles.. 58,000 — 94,076 100, 110 1,050 
Year [og xe ee elie ES ¡ER 
O O 14, 478, 883 10, 172, 634 3, 646, 280 854, 308 
DISK ax area Sar cov ve Sear a vq adus elena 19, 173, 167 11, 842, 764 4,583, 719 1, 385, 750 
I rM COUCHE ahaa 16,240,314 | 10,036, 356 5,048, 413 1,214,757 
A A tiie MEAN DM: 20,075,840 | 10, 470, 439 6, 205, 782 1, 435, 914 
TRO LL coetus ota ed eati es tc MU eae 20, 327, 323 11,023, 817 , 245, 707 1,201,376 
A E ce aio Ma pari dU han et 23,001, 653 11, 635, 185 ,911, 422 1, 333, 266 
PROS cca ae optas Reset s ed usb 25, 502, 809 11, 651, 206 8, 468, 360 1,379, 163 
A A dS holed oe aeted 22, 430, 617 11, 503, 623 7,175, 628 1, 221, 238 
WROD A TET 23, 599, 469 11,749, 803 7, 998, 594 1, 340, 548 
A aria iil aedi Latus es 25, 539, 807 11, 759,966 7,925, 280 1,391,001 
Lor ERE NND E ERR MUN 26,414,127 | 13,164,059 8,854, 182 1,641,779 
O RM HCM: 25,816,874 | 13,988, 436 10,042, 759 2, 104, 643 
| M NEN EN | 33,181,247 | 15,320,373 11, 940, 463 2,278. 941 
1900: 2 nec ere ea Dres dad dade e ede 35, 358, 164 17,549, 528 13, 398, 556 2, 705, 865 
MM | 37,450,871 | 19,665,985 | 14,090,362 | — 2,799,007 
1009 eee eee te tes nte Fabi edet. | 46,133,024 | 20, 727, 495 16, 149, 545 2, 834, 058 
1903. ah te teas alate esa i utei ut | $2,130, R56 23,171,692 16, 981, 059 3, 389, K37 
jr ——— ———— Án 51, 682, 313 23, 273, 482 16, 344, 516 3, 328, 803 
IO usted lores 55, 255, 541 23, 265, 750 19, 303, 188 3, 055, 391 


Tr DM REPRE 59, 457,660 | 23, 086, 348 22, 064, 003 3, 386, 746 
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Production of the six principal bituminous coal fields in 1887, 1902, 1908, 1904, 1905, 
and 1906, compared, in short tons. 


| 1887. 1902. 1903. 1904. 
Field Per- Per- Per- Per- 
K cent- cent- cent- ; cent- 
Quantity. age of Quantity. ago of Quantity. age of Quantity. ace cf 
total. | total. total. | total. 
Appalachian......... 55, 888,088 | 63.11 | 173,274,861 | 66.60 | 185,600, 161 | 65.64 | 182,606,561 | 65.53 
Eastern Interior ..... 14,478,883 | 16.50 46, 133,024 | 17. 73 52, 130,856 | 18, 43 51, 682, 313 18. 55 
Western Interior..... 10, 172, 634 | 11. 49 20, 727, 495 1.97 23,171,092 8.20 23, 273, 482 8.35 
Northern............. 71,461 . 08 964,718 i 1,367,619 . 48 1, 342, 840 45 
Rocky Mountain..... 3, 646, 2*0 4.15 16, 149,545 6.21 16, 981, 059 6.01 16, 344,516 5.87 
Pacific coast.......... 854,308 | 1.00 , 834, 1.07 3,389,837 | 1.20 |. 3,328,803 1.19 
: Increase in 1906 mn Increase in 1906 
| 1905. 1906. 1887. over 1905. 
Field. ' Per- Per- | P Pere 
: to ; t- t- 
| Quantity. eof Quantity. e ol Quantity. ince, Quantity, cent- 
| total. total. Age. 
Appulachian......... 212, 633, 324 | 67. 49 | 233, 473,524 | 68.10 | 177,585,436 | 317.75 (20,840,200 | 9.80 
Eastern Interior ..... 55,255,541 | 17.54 | 59,457,060 | 17.34 | 44,978,777 | 310.65 | 4,202, 119 | 7.60 
Western Interior..... 23,265,750 | 7.38 | 23,086,348 | 6.73 | 12,913,714 | 126.95 | a 179,402 | 0.77 
Northern............. 1, 473, 211 .47 | 1,346,338 | .39 | 1,274,877 |1, 784,02 | a 126,873 | 88.61 
Rocky Mountain..... 19, 303, 188 6.13 22,064, 003 6. 44 18, 417,723 505. 11 | 2,760,815 | 14.30 
Pacific coast......... 3,055,391 | .97 | 3,386,746 | .99 | 2,532,438 | 296.43 | 331,355 | 10.84 
a Decrease. 


RANK OF COAL-PRODUCING STATES. 


In the following tables the coal-producing States are arranged 
according to rank in 1905 and 1906, first in the quantity of coal 
produced and then according to the value of the product, with the 
total and percentage of both quantity and value contributed by 
each State. 

The most important change recorded in this table’ as the resutt 
of the conditions which existed in 1906 was the displacement of 
Illinois as the second in rank among the coal-producing States. 
For several years West Virginia has been creeping up on Illinois, 
and in 1906 took the position held by Illinois since 1876, just 30 
years before. The fact accomplished in 1906 would unquestionably 
have occurred within a year or two at any rate, but it was possibly 
precipitated by the suspension of mining in the spring of 1906 in 
those States where the mine workers are organized. It is true that 
notwithstanding the almost complete shut down of the Illinois 
mines for a period of about 11 ian that State exhibited a normal 
increase over 1905, and it has been claimed that the production 
would not have been any larger had there been no interruption to 
mining operations. But it is also true that during the shut down 
in other States mining in West Virginia was exceptionally active 
and, in addition to the increased production at the operating mines, 
new territory was opened up and much new development work 
started. As a result of these conditions West Virginia in 1906 
showed a larger increase than any other State and took second 
place. It is not likely, in view of the developments made and in 
progress, that West Virginia will be supplanted. 
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The only other changes in rank among the 10 leading States was 
the resumption by Alabama as fifth, exchanging places with Indiana, 
which had supplanted Alabama in 1905, and the displacing of Kansas 
by Tennessee as the tenth State in producing importance. 

The record for 1906 shows that Pennsylvania has once more fallen 
below 50 per cent of the total production of the United States. In 
the combined production of anthracite and bituminous coal, Penn- 
sylvania as recently as 1880 was credited with two-thirds of the 
total coal output of the country, but the proportion produced in 
that State has been gradually declining and in four of the last five 
years the percentage has been less than 50. In 1906 Pennsylvania 

roduced 48.4 per cent of the tptal, 17.2 per cent being represented - 

y the anthracite and 31.2 per cent b the bituminous production. 
Of the other important States, West Virginia contributed 10.5 per 
cent, Illinois 10 per cent, Ohio 6.7 per cent, Alabama 3.2 per cent, 
and Indiana 2.9 per cent. 


Rank of coal-producing States in 1905, wilh quantity and value of product and percentage 


of cach. 
Production. Value. 
| Per- 
| ; centage Per- 
Rank.| State or Territory. PI err de A of total Rank. State or Territory. Value. centage 
. (short tons). . of total 
produc- 
tion. value. 
| Pennsylvania: Pennsylvania: | | 
1 4 Anthracite .....| 77,659,850 | 19. 8 l ; Anthracite . . .. .$141,879, 000 | 29.8 
| Bituminous ....| 118, 413, 637 30.2 | Bituminous ....| 113,390,507 23.8 
Yi 0 RRS 35, 434, 363 9.8 2 Illinois..... oú à 40,577, 592 8.5 
3 | West Virginia......| 37,791,580 9.6 3 | West Virginia......| 32,341,790 6.8 
4 | e AR A 25,552, 950 0.5 E 6) ee 26, 486, 740 5.5 
¿NM 11,895, 252 3.0 5 | Alabama....... 14,387,721 3.0 
6| Alabama........... 11, 866, 069 3.0 6 | Indiana......... | 12,492,255 2.6 
7 | Colorado........... 8, 826, 429 2.3 7 | Colorado....... 0, 810,978 2.3 
8| Kentucky.......... 8, 432, 523 | 2.2 Uis f eS 0, 586, 381 2.2 
AUL ats cvccvstess 6, 798, 609 | 1.7 9 | Kansas......... 1,350, 542 2.0 
10 | Kansas............. 6, 423, 970 1.6 10 | Kentucky...... 8,385, 232 1.8 
11 | Tennessee...... 5. 766, 600 1.5 11 Wyoming.......-. 1,336,951 1.5 
12 | Wyoming........ 5, 602, 021 1.4 12 | Tennessee...... 6,577,881 | 1.4 
13 | Maryland......... 5. 108, 539 e 13 | Missouri...... ; 6,291,661 1.3 
14 | Virginía............ 4,275, 271 1. ] 14 | Maryland.......... 5, 831, 760 La 
15 | Missouri........ i 3,983, 378 1.0 15 | Indian Territory 5, 145, 358 1. ] 
16 | Indian Territory...) 2,924,427 8 16 | Washington.. 5, 141, 258 1.1 
17 | Washington........ | 2, 864, 926 7 17 | Virginia........ 3,777,325 8 
I8 | Arkansas.......... 1,934, 673 ) I8 | Arkansas....... 2, 880, 738 6 
19 | New Mexico....... 1,649, 933 1 19 | Montana....... a 2, 823, 350 6 
20 | Montana........... 1,643, 832 . 4 20 | Michigan....... 2,512, 697 .5 
21 | Michigan.......... 1,473,211 .4 21 | New Mexico....... 2,190,231 .5 
22 | Utah............. 1,332, 372 3 24 | SORRB <> 05 ous ers 1,968,558 | 1 
Ne ATAR 1, 200, 684 j 28. |! 0148 2.25.33 Soo en 1, 793,510 1 
24 | Georgia and North | 24 | Georgia and North 
Carolina......... 353, 548 - Carolina |. .«.-~--- 456, 184 l 
25 | North Dakota...... | 317,542 25 | North Dakota. 124,778 
26 | Oregon......... cael 109, 641 | 26 | California and 
27 | California and .] Alaska ... 395,975 
ee RO, 824 | 27 | Oregon...... 282, 405 
0034675 0 ai a 5, 882 28. | dA IO 5 22 eis a 17,846 
jv. PRES | 392, 722, 635 100.0 Total. - 176, 537, 294 | 100. 0 


eIncludes production of Nevada. 
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Rank of coal-producing States in 1906, with quantity and value of product and percentage 
of cach. 
Production. Value 
| | Per- Rc 
Rank. | State or Territory | Quantity In Rank. State or Territory Val centage 
° y- (short tons). 2 oe: OE AETR REY: oe of total 
p e i value. 
on. 
i 
'[|Pennsylvania: Pennsylvania: ! 

p Anthracite..... 71,282,411 17.2 1 1 Anthracite..... $131,917, 694 25.1 
Bituminous . 129, 293, 206 31.2 Bituminous ....: 130, 290, 651 25.4 
2| West Virginia...... 43, 290, 350 10.5 2 | Illinois............. | 44, 763, 062 8,1 
3 | Minois............. 41, 480, 104 10.0 3| W v Virginia...... 41, 051,939 8.0 
4 | Ohio..............-- 27, 131, 640 6.7 | y 4| Ohio................ 30, 346, 550 5.9 
5| Alubama........... 13, 107, 963 3.2 5 Alabama EOE 17,514, 786 3.4 
6 | Indiana............ 12, 002, 560 2.9 6 | Indiana............ 13, 116, 261 2.6 
7 | Colorado........... 10,111,218 2.4 7 | Colorado........... 12, 735, 616 24 
8 | Kentucky.......... 9,653, 647 2.3 8 | lowa............... 11, 619, 455 23 
9 TOA 7,266, 224 1.8 9 | Kentucky.......... , 809, 9: 1.9 
10 | Tennessee.......... 6, 259, 275 1.5 10 | Kansas............. 8,979, 553 1.7 
11 | Wvoming.......... 6, 133, 994 1.5 11 | Wyoming.......... 8, 013, 528 1.6 
12 | Kunsas............. 6,024,775 1.5 12 | Tennessee.......... 7,667,415 L5 
13 | Marylund........... 5, 435, 453 1.3 13 | Maryland........... 6, 474, 793 1.3 
14 | Virginia............ 4, 254, 879 1.0 14 | Missouri............ 6, 118, 733 1.2 
15 | Missouri............ 3, 758, 008 9 15 | Washington........ 5, 208, 434 1.1 
16 | Washington........ 3,276, 184 .8 16 | Indian Territory. 5, 482, 366 1.1 
17 | Indian Territory ...| 2,860,200 .7 17 | Virginia............ 4, 183, 991 8 
18 | New Mexico... 2... 1, 964, 713 .5 18 | Montana........... 3, 240, 357 .6 
19 | Arkansas........... 1, 864, 268 «9 19 | Arkansas........... 3, 000, 339 .6 
20 | Montana........... 1, 829, 921 4 20 | New Mexico........ 2, 638, 986 A 
2I T SIS ro ios 1, 772, 551 .4 21 Michigan O 2, 427, 404 .9 
22 | Michigan........... 1,340, 338 .3 22 ARAN A 2, 408, 381 5 
23 | Texas.............. 1,312,873 .3 23 Texas Bee SD. ae ripe 2, 178,901 4 
24 | Georgia............ 332, 107 .1 24 | North Dakota..... y 451, 382 .l 
25 | North Dakota...... 305, 689 25 | Georgia............ 424, 004 .l 

26 | Oregon............. 19, 731 26 | Oregon............. 212, 338 
27 | California and .1 27 | California and 1 

Alaska ........... 30, 831 Alaska ........... 78,684 v 

28 | Idaho.............. a 6,165 28 LIdahló... eere e a 24, 235 

Total......... 414,157,27 100. 0 Total... s 513,079, 809 100.0 


alncludes production of Nevada. 
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KINDS OF COAL PRODUCED IN THE UNITED STATES. 


In the general discussion of the coal production of the United 
States only two divisions are considered, anthracite and bituminous, 
the latter product including the small anthracite output of Colorado 
and New Mexico. In the bituminous production, however, in addi- 
tion to the small Rocky Mountain output of anthracite is also included 
the production of coals generally classed as semianthracite, semi- 
bituminous, cannel, block, splint, and lignite or subbituminous. In 
the following table the production of these varieties of coal in 1905 
and 1906 is reported as prepared from the schedules returned to the 
Survey. It should be stated, however, that this classification makes 
no claim to technical exactness. It has been compiled from the 
replies of the producers to the inquiry ‘‘Kind of coal produced” on 
the schedules, and such replies are 1n some minor cases based on 
quite uncertain knowledge. In fact, the varieties of the different 
coals grade so imperceptibl from one to another that no exact sepa- 
ration is possible. It is believed, however, that in this classification 
the quantity of each kind of coal produced is approximately indicated. 
It is sufficiently correct for practical purposes and shows that in addi- 
tion to the production of anthracite in Pennsylvania there were 
50,408 short tons mined in Colorado in 1905 and 60,248 tons in 1906. 
New Mexico produced 24,415 short tons of anthracite in 1905, but 
no production of this variety of coal was reported from that Territory 
in 1906. Semianthracite is reported from Pennsylvania, Colorado 
Indian Territory, Virginia, Montana, and Arkansas. Bituminous coal 
was produced in 27 States and Territories in 1905 and from 24 in 
1906 and forms by long odds the largest part of the total production. 
Semibituminous coal is produced in 17 States and Territories, with 
West Virginia first, followed in order by Pennsylvania, Maryland, 
Illinois, Virginia, and Montana. Wyoming leads in the production of 
lignite or subbituminous coals, over 70 per cent of the production of 
the State being so classed. It should be stated in this connection 
that it is believed that the classification of the so-called black lignites 
of the Rocky Mountain States as lignites is erroneous, as they are 
entirely distinct from the real lignites or brown coals. They are not 
lignites in chemical composition, in color, or in physical character- 
istics. They lie between the lignites or brown coals and the true 
bituminous coals, and in order that a proper distinction may be made 
the term ''subbituminous" has been adopted by the Geological Sur- 
vey as properly applicable to them. It is in this variety that Wyo- 
ming leads, with Colorado second and New Mexico third. A part of 
the California and Oregon product should also be included under this 
head. The principal producers of true lignite or brown coals are 
Texas and North Dakota. The comparatively small production of 
cannel coal was obtained from 9 States in 1905 and 7 in 1906, of 
which Kentucky, Indiana, and West Virginia are the principal ones. 
West Virginia is also credited with nearly all of the splint-coal pro- 
duction, while Indiana is the leading producer of block coal. 
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LABOR STATISTICS. 


In the following tables are shown the number of men employed 
and the average time worked in the coal mines of the United States 
during the last 5 years, by States, and the total number employed in 
the anthracite and bituminous mines, with the average working 
time, since 1890. The total number of men employed in 1906 was 
640,780, against 626,035 in 1905, and 593,693 in 1904. Of the total 
number of employees in 1906, 478,425, or nearly 75 per cent, were 
bituminous-mine workers, and 162,355, or something over 25 per cent, 
were employed in the anthracite mines. An interesting fact exhib- 
ited in this table is that notwithstanding the loss of time due to the 
suspension of o in the spring of 1906, which is referred to 


more D in another portion of this report, the average num- 
ber of days worked by each employee in the bituminous mines was 


213, against 211 in 1905, when the amount of idle time due to labor 
disaffections was insignificant. During 1906, 211,304 men, or 44 
per cent of the total bituminous workers, were idle for an average of 
63 days, and the total time lost was equal to 13 per cent of the total 
time made; but in spite of this the average number of days worked 
was greater than in either 1905 or 1904. ‘In the anthracite mines of 
Pennsylvania the suspension lasted about six weeks, and the average 
number of days made by each employee last year was 195, against 
215 days in 1905. The average number of days for all the mine 
workers, anthracite and bituminous, in 1906, was 209, against 212 in 
1905 and 202 in 1904. 
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From the statistics contained in the preceding table and the totals 
of production in the earlier pages of this report, the following state- 
ment has been prepared, showing the average annual and daily ton- 
nage per man from 1890 to 1906. This table shows that in 1890 the 
average annual production per man employed in the anthracite region 
of Pennsylvania was 369 short tons, while the average daily tonnage 
per man was 1.85 tons. In the production of bituminous and lignite 
coals the average yearly tonnage per man in 1890 was 579 short tons 
and the average daily tonnage per man was 2.56 tons. In 1905 the 
average production per man in the anthracite region was 470 short 
tons for the year and 2.18 tons for the day, while the bituminous 
production shows an average of 684 tons per man for the year and 
3.24 tons per man per day. In 1906, owing to the suspension of 
operations from April 1 to May 16, the average production per man 
for the year in the anthracite mines was 439 short tons and the daily 
average production per man was 2.25 tons. In the bituminous mines, 
on the other hand, in spite of the shut down, the average production 
per man in 1906 was 717 tons and the average daily production was 
3.36 tons, both being the highest on record. The largest tonnage per 
man for any year in the anthracite region was in 1903, when the men 
produced 496 short tons, working an average of 206 days in the year 
and producing 2.41 short tons per day. The highest average daily 
tonnage in the anthracite region per man was made in 1899, when each 
employee was credited with a production of 2.5 tons, but on account 
of the small number of days worked in the year (173) the average 
production per man amounted to only 433 tons. The highest yearly 
average per man in the bituminous mines prior to 1906 was 713 tons, 
made in 1899, while the best average daily tonnage was that made in 
1906. It will be observed that the daily efficiency record in the 
anthracite region has shown a declining tendency during the last few 
rears, while that of the workers in the bituminous ones increased. 

ut 1t will also be observed that in 1903, 1904, and 1905, when there 
were no strikes to speak of, the number of days worked in the anthra- 
cite mines was considerably above the average, as was also the ton- 
nage per man per year. This was undoubtedly due to the previously 
mentioned policy, adopted by the anthracite operators in recent years, 
of allowing discounts duris the spring and summer from the regular 
circular prices, which encourages the purchase of coal at that time 
and its storage in the cellars of consumers, thus giving more steady 
employment to the mine workers throughout the year, and avoiding 
in large degree the shutting down of the mines during the summer. 
Except for the suspension in the spring of 1906 the averages for the 

ear would have compared favorably with those of the three preced- 
ing years. The increased production of bituminous coal per man per 
day is accounted for in the more extended development of the use of 
undercutting machines, the statistics of which are discussed in sub- 
sequent pages of this report. 
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Production of coal according to number of persons employed, 1890-1906. 


| Anthracite. Bituminous, 
: 
Year | Average | Average Average | Average 
j , Men em- Days | tonnage | tonnage Menem-| Days tonnage | tonnage 
| ployed. | worked. | per man | per man ployed. | worked. | per man | per man 
i per day. | per year. i per day. | per year. 
1800. tiens ' 126,000 200 | 1.85 300 | 192,204 226 2.56 570 
INT. coo dou LR cte ; 126. 350 203 1,98 401 205, 03 223 2.57 573 
A 2 teed Muda ' 123,050 198 2.06 407 212, N93 219 2.72 506 
PUG ERN 132,044 197 2.06 406 230, 305 204 2.73 557 
O occ 131, 003 190 ' 2.08 305 | 244,003 171 2. 84 486 
i ———— 142,917 106 - 2.07 400 ! 239,962 194 | 2.90 563 
MO ee eee eee ! 148,991 174 2.10 365 ¡ 244,171 192 , 2.94 564 
b lr M 149, 854 150 2.34 351 — 247,817 196 3.04 596 
INUS Luo x RR E 145, 504 152 | 2.41 307 | 255,717 211 3.09 651 
hus IA 139, 608 173 2.50 433 271,027 234 3.05 713 
Lr MR RN HE 144, 206 166 ' 2. 40 398 ' 304,375 234 2.98 607 
n —— 145, 300 196 3.37 404 , 340, 235 225 2.94 064 
¡AA eee 148,141 116 2.40 | 279 | 370.056 230 | 3. 06 703 
IO ee ake eee s 150, 483 206 2.41 40 415,777 22» 3. 02 6580 
IO sth orale ee oss 155, 861 200 2.35 | 400 | 437,832 202 3.15 037 
EAS 165, 406 215 2.18 47 460, 620 211 3,24 654 
19060... coro RRERSS 162, 450 195 2.25 | 439 475, 425 213 3. 30 117 
| 


a aa M € Ü——À 


In connection with the statistics of labor employed in the bitumi- 
nous coal mines of the United States, the Geological Survey has 
during the past 4 or 5 years included in its schedules an inquiry as to 
the number of hours constituting a day's work. It will be remem- 
bered that by the terms of the award of the Anthracite Coal Strike 
Commission, which terminated on March 31, 1906, the anthracite 
coal mines of Pennsylvania were pd upon a 9-hour basis for all 
company men, or those working by the day, with the exception of 
hoisting engineers, other engineers, and pumpmen, who were allotted 
8 hours for a day's work. No number of hours was prescribed for 
the miners themselves, for the reason that in the anthracite region, 
as in the bituminous regions, practically all the coal is mined by con- 
tract at so much per ton, or per mine car, by yardage, or by other 
basis of measurement of the coal mined. By an agreement between 
the operators and the representatives of the miners the award of the 
Strike Commission has Noch extended without change for another 
term of 3 years, or until March 31, 1909. 

The statistics for the bituminous mines show that in the States 
where the miners are more thoroughly organized the 8-hour day 
prevails. Throughout the central and western fields, for instance, 
and in Ohio and Michigan by far the larger number of miners have 
worked 8 hours & day for the last 3 or 4 years. In Pennsylvania 
there were in 1906, 92,082 men employed at 744 mines that worked 8 
hours, against 60,297 men at 669 mines in 1905 and 77,960 men at 
637 mines in 1904. The States in which the 10-hour day prevails are 
West Virginia, Alabama, Colorado, Maryland, Wyoming, and Vir- 
e Kentucky and Tennessee are divided principally between 9 and 
10 hours. 

There are so many influences affecting the production of coal in 
the different States that it has not been possible to draw any reliable 
conclusions in regard to the effect of the length of the day's work 
upon the intensity of labor, though some averages are presented in 
the following pages which may or may not indicate the tendency 
in this particular. Principal among the influences is the rapidly 
increasing use of mining machinery among the bituminous mines 
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and other mechanical equipment which has for its object the cheap- 
ening of production and the increase of output per man. The most 
striking facts presented have been the decreased production per 
man per day in the anthracite region, where mining machines are 
not employed, and the increased output per man per day in the 
bituminous districts, which is due in most part to undercutting 
machine 

In the ollowing tables the figures are given for the more important 
States, the ones omitted having too small a production to be of any 
interest in this report: 


Number of hours to the working day in 1905 and 1906, by States and Territories. 


1905. 
8 hours 9 hours 10 hours | All 

i ; ° others. 
State or Territory. INEST M . : b eas 

Mines. | Men. | Mines. | Men. | Mines.{ Men. | Men. 
AISDADIN C eacus cereo URS ds 24 1, 069 32 3,570 65 11,279 | 3.677 
ATKAISASS ek ada 45 4,146 1 AA eee 30 
COlGTAd Us. iacit da | 61 3, 660 4 189 40 6.551 620 
IOS. dicus err teers oes SE 583 56, 206 8 64 6 405 1, 28S 
Indianie ds Yaka a wae 271 24, 484 2 24 3 15 S 
Indian Territory.....:2. lieu cis | 59 Ti OFA etl A 3 108 60 
LOW oe ote Ua GUAE HIM ares 186 | 13,560 5 56 | 3 22 1, 466 
Küfn5hie cos uuo ba sio diues ; 121 11,004 6 129 o 54 739 
Ken aa 3 ! 3, 445 92 4. 050 94 | 5,995 1.195 
A AA bec spreto cle taR 2 70 2 60 | 39 | 5,385 £3 
IN Lave otc S STIR UE 23 KON Ur ORUM C P MERO, ano 
MIS8SOUEIL erneuern TS dx 194 8,096 6 10 4 25 141 
MONTA osos onec DE ee AES 23 PT ROT AAA A 2 6 465 
New Mexico... DUI 4 83 5 22 02| 1.92% 10 
North Dakota.................. eee | 8 79 7 50 20 374 123 
NN AN 524 | 42,262 7 527 4 27 57 
OFEN ic cor os Do ben nS | 2 109 1 14 2 jd decns 
PennsylvaniB.c. iiec s ese rne 669 60, 297 226 26, 090 179 31.314 25, G28 
Tennessee... cee el Aone as | 8 876 62 5, 693 33 4. 463 506 
OS | 11 1, 442 3 b 125 13 1,135 306 
A ATA dae he 13 ¡A A 2 6 3 
VIP a rotos 2 522 7 591 25 | 3,999 618 
W ashington. D E TC 18 3,644 1 28 8 | 353 740 
West Virginia... NN 49 3,532 161 | 14.387 | 251, 25.731 4,739 
WYOIDIBDB:secetcescse eae ose taneeevies 2 456| 2) 5.49 21 
Tots 2,982 heal tr 252,623 ud 600 | 56, 281 a EUM | NU] ed], sm donet 839 iie 104, 855 | 45,873 

| 

AUDA Es pa sconces aon ue Cc edges 27 1,096 37 7.808 | 91 | 11,258 303 
ATKAISHU VS os ves nas 55 4 0D ud cancun AA O 16 
COloIndocste ccce iude esto enun 67 | 55.259 9 655 |  45| 52» 232 
A A. 482 * 560,081 9 610 1 30 1, 267 
Indani isd cl dues orb rU Re me eee 230 - 19,842 2 LOO |e reed ene 1,028 
Indian Territory......o.oooooomomo...o 70; 7,824 3 167 4 81 179 
TOS Ina da os A MESE 195, 14,869 2 20 ] 8 a3 
¿O ERO 141 12, 606 7 94 3 399 1,256 
Kentucky............ ———— — 60 | 4,171 65 3,972 7 5, 941 1, 188 
Miürvlüuda echoes ccs ee A AA edd 1 45 6, 358 30 
Michipilfiseetes oce chaises rece ea 27 A perdre eR RARE Eta pde 30 
BESS OUT edison eed EDieihc eec 134 $, 645 6 58 | 6 80 774 
E A wat Cd E NE | 28, 52,203 1 A s ctia su s ede 106 
New Mexico..........eeeeeeeee eee 8 7 2 24 | 16 1,856 112 
North Dakota.................... s. | 6 | 7 4 38 20 323 80 
A ann ete eh tere eat 461 ; 44,003 8 174 3 76 1,155 
A ems Pm A tues l A A 2 195 10 
Pennsylvania.. dia SS | 744 ' 5 92, 082 233 25, 695 190 30, 895 3,4% 
Tennessee... 2.0... cc ee cee cee ene 4 246 79 6, 938 30 4, 0:4 2 
dI cet ok tO a MERE 10 ¡IM tee eke a 8 103 528 
UNG oie eet eeu to oak ee IURE 12 1,554 1 2 1 3 13 
NI a nier 6 105 5 127 31 4,294 5 
Washington. THEO Oe AA E EN 29 b 4,179 4 106 | 2 13 231 
West Virginia... ......000...0.. 0.22 e ee 43 b 2,510 190 15, 208 308 31, 531 1,711 
WV OININR ue conoces EE EE vp s 2 21 25 | 29 5, 500 401 

Toti re Lou | 2,842 | 201, 452 670 | 62,556 | 918 | 108,800 | 14,7 


a Including mines not reporting hours per day. b Including day men who work 10 hours. 
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In the following table is presented a statement of the average 
production per man per day and per year compared with the average 
number of e worked by each man and the hours per day reported 
by the majority of mines in the important coal-producing States 
during the lost 3 years. It is not claimed that this statement indi- 
cates accurately the effect the number of hours per day exerts upon 
the intensity of labor, because the conditions vary materially in the 
different States. In Utah, for instance, where 8 hours is the prevail- 
ing length of the labor day, the average tonnage per man is amon 
the highest in all three years, and this State furnishes the best recor 
of all in both respects, while Wyoming, Colorado, New Mexico, and 
Maryland, which are 10-hour per day States, are close rivals of Utah. 
But if we take the averages as obtained from this table the results 
appear to be in favor of the longer working day. Twenty-two States 
are included in the table. In 9 of these (excluding Pennsylvania 
anthracite and including only the bituminous production) the ma- 
jority of the mines are worked either 9 or 10 hours and in 13 the 8- 
iour day prevails. The average of the average tonnages for the year 
per man in the States working the longer day in 1905 was 730.6 tons, 
and in 1906, 801.3 tons. In the 8-hour States the corresponding 
figures were 580.8 tons in 1905 and 517.7 tons in 1906. Moreover, 
it ae that the men who work 10 hours per day make more days 
in the year. The average number of days made in the 9 States work- 
ing 9 or 10 hours was 230 in 1905 and 243 in 1906, while in the 13 
8-hour States it was 203 in both 1905 and 1906. The average daily 
production per man was 3.16 tons in 1905 and 3.28 tons in 1906. 
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COAL. 601 
LABOR TROUBLES. 


With the exception of 1902, a year made famous in the history of 
coal mining by the most bitterly contested strike ever known in the 
anthracite region of Pennsylvania and by sympathetic or coordinate 
strikes in the organized bituminous States, there was more idle time 
due to labor controversies in 1906 than in any year for which statis- 
tics of this character have been compiled. And yet, as it appears on 
the record, there were practically no ‘‘strikes”’ in 1906, and the statis- 
tics for the year show that the average time made by the mine workers 
was normal when compared with the averages in recent years. 

It was apparent to both operators and miners several months in 
advance that there would be a suspension of mining operations when 
the existing wage-scale agreements expired on March 31, and in antici- 
pation of such suspension the mines in all the organized districts were 
worked to their utmost capacity during the winter and the month of 
March, the operators being actuated by a desire to provide a supply 
of fuel, while the miners were urged on by the necessity of providi 
a fund to carry them over the threatened period of idleness. Eac 
side of the controversy thus in helping itself helped the other, and 
when April 1 arrived without an agreement having been reached each 
side was in an unusually strong position. The officials of the mine 
workers’ union were not authorized by a vote of the organization to 
call a strike. The men were simply requested to suspend work on 
April 1, pending a settlement of the wage scale, and this request was 
generally complied with. Inthe anthracite region of Pennsylvania the 
miners formulated demands for certain changes in their conditions of 
employment, but as the region had been peaceful and prosperous for 
3 years under the awards of the Strike Commission, the operators 
declined to entertain the demands and simply proposed a renewal of 
those awards for another term of 3 years. After an idleness of about 
6 weeks this proposition was finally accepted without amendment by 
the miners. 

The controversy in the bituminous fields was more prolonged and 
attended with more ill feeling than in the anthracite region. At times 
appearances of a peaceful settlement were decidedly remote, and 
severa] attempts were made to secure the intervention of the Presi- 
dent of the United States. Fortunately, however, there were com- 
paratively few cases of assault or other lawlessness, and the situation 
did not develop any condition requiring the interference of the Federal 
Government. Relerence to some of the incidents of the suspension 
which possessed humorous tendencies have been made in the intro- 
duction to this report. The most important effect of the suspension 
on the industry as a whole was the disintegration of the interstate 
agreement which had been in existence for several years. 

The total number of men idle because of the suspension or because 
of strikes in 1906 was 372,343, of whom 211,304 were bituminous 
workers and 161,039 were employed in the anthracite mines of Penn- 
sylvania. The average idle time for each man in the bituminous 
mines was 63 days, and the aggregate number of working days lost 
was 13 per cent of the total time made. The average time idle for 
each man in the anthracite mines of Pennsylvania was 37 days and 
the time lost was 18.8 per cent of the time worked. During the 
period of “suspension,” from April 1 to May 14, there was only one 
mine in the anthracite region which kept at work, The washeries 
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which reclaim the coal from the old culm banks, 27 in number, were 
operated without interruption. 

The statistics of labor troubles in the coal mines of the United States 
in 1905 and 1906, by States, are presented in the following tables: 


Statistics ef labor strikes in the coal mines of the United States in 1905 and 1906. 


1905. 1906. 
| 1 
T : : Avcrage , Average 
State or Territory. | Number of Total days | number of el Total daya number of 
strike Jost. days lost els lost. . , days lost 
| i per man. : per man. 
AAD MIND ds ca 667 33, 262 o0 540 6, 576 | 12 
Arkansas.......ooooommoooooo.. 625 7, 806 12 3, 828 291,095 76 
Inn eM 15,280 321,967 21 49,792 | 2,900, 525 E 
Indiis eere e eee us 981 12, 528 13 15,875 995, 217 63 
Indian Territory ............. 307 3,509 9 7,372 04 12 
A ne Sew RR ied 1.77 10,353 6 7, 969 204, 860 28 
KANSI Nc 1, 482 14, 686 10 11,827 709, 422 a 
Kentucky .................... 923 62, 651 68 1,242 44, 812 36 
A ol MINE A A a aae ae aa 30 300 10 
MICHHIEHIL S tdt A ta la as oe uA eck ghee iad 3,34) 294, 630 NA 
Mis300Ti.....2 22 os ne 435 6,788 16 ti, 212 483, 790 TR 
Montana... ccoo cocos. 200 | 345,000 Is) 230 7,030 31 
North Dakota................ sees Hid ace oot CN | 3; 92 2 
ONO TT 3, 250 | 49, 495 15 37,636 | 2,687,288 71 
Pennsylvania................ 5. Git) | 186, 250 33 59,503 | 3,941,835 06 
Tennessee.................... 150 4,770 32 180 1,185 7 
TEXAS oote Ser Sees oe eee aks 25 375 15 1, 260 9,245 | P 
OU onore Stet Da . 6 6 ore rero TcPEdq cw 
West Virginia................ 2 12, 111 26 | 4,101 123,724 30 
Wyoming.................... 192 192 1 | 231 5,715 | 25 
Total bituminous...... | 32, 544 762,749 23. 4 211,304 | 13,242,905 63 
Pennsylvania anthracite..... 4, 998 33, 986 7 161,039 | 5,958, 443 3: 
Grand total............ 37,542 | 796,735 | 21 | 372,343 | 19,201, 348 | 51.5 
i ; 


A summary of the statistics of strikes in the coal mines of the United 
States since 1899 is given in the following table. It will be observed 
that in only one year (1901) were the number of men on strike and 
the total lost time less than they were in 1905, and even in this case 
A percentage of the time lost to the total time worked was in favor 
of 1905. 


Summary of labor strikes in the coal mines of the United States, 1899-1906. 


| - 
Number of! Total work- | _ “Average 


Year. menon |ingdays lost. rica 
strike. per man. 
A ———— ONERE 45, 981 2,124,154 46 
LOO eo A te lu UOI. led dl Aa as cC ALLES 131,973 4,878,102 3 
A A NONU HE 20, 593 733, 802 35 
1003. a a ad id che acid a ea ados 200, 452 16, 672,217 83 
A aes corpse ee reg E ee en Dasa hee Saat eal cas leh M aes bd 47, 481 1, 341, 031 28 
UI TEE TM 77, 661 3, 382, 830 44 
WOOD caret tea A E Lc RU ag Ste i s 37, 542 796, 735 21 
A A inact oe pu 372, 343 19, 201, 348 51.5 


a Bituminous mines only. 


COAL MINED BY MACHINES. 


In 1906, as in 1905, one of the notable features presented by the 
statistics of bituminous coal production was the growth exhibited 
in the use of machines and in the quantity of coal won with them. 
In the report for 1904 comment was made on the fact that the returns 
for that year showed a decided gain in the number of mining machines 
in use, but that the increase in the production of machine-mined coal 
was comparatively unimportant. No such condition is,exhibited in 
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the statistics for 1905 or 1906. In fact, the percentage of increase 
in the number of machines and in the production of machine-mined 
coal in 1905 over 1904 was greater than the percentage of increase 
in the total production. In 1906 the quantity of machine-mined 
coal was 15,451,075 short tons greater than in 1905, while the total 
production of bituminous coal increased 21,434,643 tons, showing 
that 72 per cent of the increase in 1906 over 1905 was in the machine- 
mined product. The statistics also show that whereas the average 
output for each machine in use decreased from 11,712 short tons in 
1903 to 10,258 tons in 1904, it increased again to 11,258 tons in 1905, 
and to 11,638 tons in 1906. This bears out the statement made in 
the report for 1904 that a large number of machines were installed 
in the latter part of that vear, too late, in fact, to add materially 
to the production of machine-mined coal. 

The total quantity of coal produced by the use of machines in 1906 
was 118,847,527 short tons, compared with 103,396,452 short tons 
in 1905 and with 78,606,997 short tons in 1904. The increase in 1906 
was 15,451,075 short tons, or 15 per cent. The increase in 1905 over 
1904 was 24,789,455 short tons, or 31.5 per cent, while that of 1904 
over 1903 was only 623,103 tons, or 0.81 per cent. The number of 
machines in use increased from 7,663 in 1904 to 9,184 in 1905 and to 
10,212 in 1906. 

The percentage of the machine-mined tonnage to the total pro- 
duction in the States in which machines are used has increased 
steadily each year. In 1899 this percentage was 23; in 1900 it was 
25.15; in 1901, 25.68; in 1902, 27.09; in 1903, 28.18; in 1904, 28.78; 
in 1905, 33.69, and in 1906, 35.1. 

Of the 10,212 machines in use in 1906, 5,911, or 58 per cent, were of 
the pick or puncher type; 4,144, or 40.5 per cent, were chain-breast 
machines, and 157, or 1.5 per cent, were long wall. 

In the number of machines in use and in the quantity of machine- 
mined tonnage, as in the total production of coal, Pennsylvania 
stands far in the lead, with 45 per cent of the number of machines 
and 45.6 per cent of the machine-won product in 1906. The quantity 
of coal mined by machines in Pennsylvania increased from 49,335,660 
short tons in 1905 to 54,146,314 short tons in 1906. West Virginia, 
with 1,322 machines, ranks second in the number of machines in use, 
closely followed by Ohio, with 1,255. The position of these two 
States is reversed in the quantity of coal mined by machines, Ohio’s 

roduction by machines in 1906 being 20,004,416 short tons, while 
est Virginia’s was 15,565,113 tons. Ohio stands first in the per- 
centage of machine-mined coal to the State total. Illinois, the third 
State in coal-producing importance, ranks fourth in the production 
by the use of machines. Kentucky, the eighth in rank among the 
coal-producing States, takes fifth place in the number of machines 
used and shine nel tonnage, and second in the percentage of 
the machine-mined coal to the State total. Indiana comes next to 
Kentucky in the use of mining machines. The six States mentioned 
contribute over 90 per cent of the total machine-mined coal. 

The statistics in regard to the coal mined by machines during the 
last five years are shown in the following table, together with the 
number of machines used in each State, the number of tons mined 
by machines, the total production of the States in which machines 
were used, and the percentage of the machine-mined product to the 
total of those States: 
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In the following table are shown the number and kinds of machines 
in use in each State in 1905 and 1906. 


Number and kinds of machines in use in 1905 and 1906, by States and Territorics. 


1905. | 1900. 
State or Territory. China: qoi | Chain | Lon 

PME 4 ` rinl- . E 
Pick. breast. att Total. | Pick. i breast.) wall. Total 
Alibama ereen naea 171 Ads 213 "n; ôl P 238 
Colorado... seo ER 74 2 5 121 80 | 51 10 141 
Georgia. ..... 2.6... cece cece eee e cece Dl O lc O E eget, oe Nt 
MOS ia alista 758 | 123 l | 882 S74 j 171 3 1,048 
A sou oru REL kote X eut» eic 142 2 2 506 124 329 18 471 
Indian Territory.................... 25 b usse 29 | 18 | ll ess 29 
A dat Ree RET 9 9 14 32 11 14 9 34 
¡E so oce we s eU ARD VE lic £u cod reda 10 UU PRAE A totos ee 6 
Kentucky siu dco ctae RO RR ext 351 144 2 527 419 ' 175 6 600 
Maryland acs oli be Der xs es LPS UE 42 B HEC 45 
MIChIglli.. ata 90 | Mas 106 AS I2 CICERONE 110 
MISSOUTLT Soe os HE ODE eis RESET C Rd 2 25 30 Aene 44 45 
Montana.................- esee 55 | d 5 ubcsut 58 1 A 76 
North Dakota...................2.../00.000.. A. AA Ite. 11 
ODO A E E 128 NN 35 1,041 141 1.051 33 1,255 
Cenas FINA area 3,020 1,232 2 4254 3,103 | 1,393 | 19 4,515 
TPONNGSSUG eii ata T7 T rc SO 112 14 2 128 
A A eos San wea RU exe NERO 3 8 0 i od dus 3 12 
Wa caesar b rr iisanu ia eua be Mee res eck bene eG AUAM qas. E D duse l 2 
Virginii. aaa 10 2 ree 35 . 10 OF i e3 setae 37 
Washington... 0.0.0 cee ee eee DE C POPE TER CREER NORMA eec 1 1 
West Virginia...............o....... 473 628 4; 1,105 | 571 744 7 1,322 

W VOMUNG ca 49 26 6; gI | 48 34 1 
A ancien deti ados 5,525 3,557 192! 9,184 5,911 | 4,144 157 |a 10, 212 

| | 


a Includes 11 pick and 26 chain shearing machines. 


The statistics relating to the use of mining machines were first 
collected by the Survey tor the year 1896. The inquiries at this time 
asked also for reports on the number of machines in use and the 

uantity of coal won by them in 1891, five years previous. From 
the returns to the Survey since 1896, the results of which in detail 
have been published in the preceding volumes of Mineral Resources, 
the following table has been prepared showing the development in 
the mechanical mining of bituminous coal since 1891: 


Production of coal by machines in the United States since 1891, in short tons. 


Number of| Total ton- Average 


Year. | machines | nage won by po 
in use. machines. Ta 
i | machine. 
O EE TO E, 545 6,211,732 11, 398 
A E E PUE AN ERAN (c MOUSE MO MH UE 1,446 | 16,424,932 11,373 
PO NERO RA Te Viasat. cytes A A 1,956 | 22,649, 11,579 
jon Mr EET 2,022 32, 413, 144 ; 
bo eM A 3,125 | 43,963, 14, 068 
[O00 ses it ID IS A ARA IA A 3,907 52, 784, 523 13, 510 
O A O A CV A dataset eres 4,341 57,843,335 13, 325 
A PF 5, 418 09, 611, 582 12, 
ti en ede: rs aa NDS achat 6,658 — 77,974,894 11, 712 
1004... A es que las Du deum Ko eclesie een tae A ea EE 7, 663 78, 606, 997 ; 
A ———— M CPC —— A 9,184 103,396, 452 11,258 
a 118, 847, 527 11, 638 


While there are a few exceptions to the rule, it generally appears 
that when there has been an increase in the use of mining machines 
there has been also an increase both for the M and for the day in 
in the average production per employee. The following table has 
been prepared for the purpose of making some comparisons in this 

articular. Taking some of the more important States, for example: 
Ohio the percentage of the machine-mined product to the State 
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total increased from 66.1 in 1905 to 72.14 in 1906, and the average 

roduction per man per day advanced from 3.35 tons to 3.65 tons. 

entucky’s machine percentage increased from 51.44 to 53.62, and 
the daily production per man from 2.87 to 2.98 tons. Illinois’s 
increases were from 22.63 to 27.93 and from 3.29 to 3.49, and West 
Virginia’s from 33.09 to 35.96 and from 3.74 to 3.96. Striking 
exceptions, however, are shown in Alabama and Colorado. In the 
former the percentage of machine coal to the State total decreased 
from 13.36 to 12.52 and the production per man remained the same, 
while in the latter the machine percentage decreased from 14.14 to 
13.22 and the tonnage per man increased from 3.14 to 3.32. 


Average production per man compared with production by machines in 1905 and 1906, by 
States and Territories, in short tons. 


Average tonnage. | Production by machines. 


| Per cent of ma- 


Total tonnage by 

State or Territory. Per year. | Per day. ; chine coal to 

= machines. State total. 

1905 | 1900. | 1905. | 1906 1905 1906. 1905. | 1906 
Alabama.............. 605. 6 | 637.7! 2.69! 2.69 1,584, 942 1,641,476 | 13.36 12. 52 
Arkansas.............. | 401.5 EE 2.60 mr T T EN 
Colorado.............. |! «00.9 889.4! 3.14! 3.32 1,247, 687 1,337,006 | 14.14 13.2 
Illinois................ ' 0602.1 | 669.2] 3.29 | 3.49 8,697, 547 11,585,419 | 22.63 | 27.93 
Indiana............... ! 400.7 576.7 | 3.111 3.30 4, 207, 246 4,251,740 | 35.37 | 35.16 
Indian Territory...... 379.2 346.6 2.02! 2.09 40, 203 33, 357 1.37 1.17 
OW Hec et SL t E 449.9 476.2 2.15; 2.13 186, 224 193,666 | 2.74 2.67 
Kansas.. III | 588.7 | 419.7! 254| 254 19. 101 30,450 | — .30 ‘51 
Kentucky............. 574.2 632.1 2.87, 2.98 4, 409, 054 5,175,950 | 51.44 | 53.62 
Maryland............. 858.9 | 844.3 |. 3.41 3. 38 46s, 822 427,450 | 9.18 7.86 
Michigan.............. 305.6 339.0. 2.14 1.96 432, 266 417,073 | 29.34 | 30.98 
Missouri............... | 444.5 393.2; 2.99 | 2.13 375, 194 419,288 | 9.42 11.16 
Montana.............. | Tà3.7 764.4, 3.10] 3.15 752, 665 974,306 | 45.79 | 53.24 
New Mexico........... | 782.7 949. 1 3. 34 x SRI PAE cous A A ieri eS 
North Dakota......... ! 507.3 626.4 — 2.71 3. 00 97, 780 97,035 | 30.80 | 31.74 
Ohio. s cinta secte | 588.9 610.3; 3.35 | 3.65 16,888,417 | 20,004,416 | 66.10 | 72.14 

Pennsylvania: | 
Anthracite........ 469. 5 499. 1-]^. 29918 a AA A A aeta 
Bituminous....... 824. 4 850. 1 3.57 | 3.68 | 49,335,660 | 54,146,314 | 41.66 | 41.88 
Tennessee............. 483. 5 546.6 | 2.29 | 2.39 79, 471 747,500 | 8.31 11.94 
Texaás.................| 399.2 430. 7 1. 68 1.90 22, 400 22, 682 1. 86 1.73 
A 979.0 1,127.6] 3.96 | 3.92 .............. 1,000 |........ . 06 
Virginia A 746. 1 820.2 | 3.10} 3.32 399, 029 424,343 | 9.33 9.97 
Washington. .......... 601.2 723.4 2.65 2.12 1. M loss 12.521 1.5: .38 
West Virginia......... 781.0 840.5| 3.74 | 3.86 12, 504, 301 15,565,113 | 33.09 | 35.96 
Wyoming............. 937.3 1,033.7| 3.97 | 3.68 1, 236, 750 1,339,422 | 22.08 | 21.84 
| 


COAL-MINING ACCIDENTS. 


Any statement regarding the coal-mining accidents which attempts 
to cover the entire United States must necessarily be somewhat incom- 

lete. Statistics of this character are not collected by the Geological 

urvey, and the information relating thereto contained in this report has 
been obtained through the courtesy of State or Territory mine inspectors 
or other officials by whom data concerning accidents and their causes 
and effects are compiled. In a number of States where coal is produced 
there are no officials charged with these duties, and in one or two 
oe no replies have been received to the inquiries from this 
office. 

In the following tables is presented a statement showing the number 
of fatal and nonfatal accidents occurring in the coal mines of the 
United States in 1905 and 1906, so far as it has been possible to obtain 
statistics of this kind. These tables show also the number of wives 
made widows and children left fatherless, when such statistics are 
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collected; the death rate per thousand employees, and the number of 
tons of coal mined for each life lost. The statement covers 17 of the 
31 States and Territories in which coal was produced in 1905, and 20 
States and Territories in 1906. These States and Territories included, 
however, nearly all of the more important coal producers, their aggre- 

ate tonnage representing over 90 per cent of the total output of the 
United States in the last two years. 

In some cases the statistics of accidents are for fiscal years. When 
this is the case and the other statistics for the same fiscal year are 
available, the death rate per thousand and the production for each 
life lost have been figured from the fiscal year and not from the ton- 
nage and labor statistics reported to the Geological Survey for the 
calendar year. All of these statistics for Illinois, lowa, New Mexico, 
and West Virginia are for the fiscal year ending June 30, 1906. The 
accident statistics for Wyoming are for the fiscal year ending Septem- 
ber 30, 1906, and those for Maryland are for the fiscal year ending 
May 31, 1907, while for both of these States the Geological Survey 
statistics of production, etc., in 1906 are used. 

For the information contained in these tables and for more specific 
notes on the causes of some of the more serious accidents acknowl- 
edgments are due to the following officials: Mr. J. M. Gray, chief 
mine inspector, Alabama; Mr. Martin Rafter, State inspector of mines, 
Arkansas; Mr. John D. Jones, State inspector of coal mines, Colorado; 
Mr. David Ross, secretary of the bureau of labor statistics, Illinois; 
Mr. James Epperson, State inspector of mines, Indiana; Mr. William 
Cameron, United States mine inspector, Indian Territory; Mr. L. E. 
Stamm, secretary, office of inspector of mines, Iowa; Mr. C. J. Nor- 
wood, State mine inspector, Kentucky; Mr. Thomas Murphy, State 
mine inspector, Mar lead: Mr. M. J. MoLeod, commissioner of labor, 
Michigan; Mr. J. W. Marstellar, secretary, bureau of mines, Missouri; 
Mr. J. B. McDermott, State coal-nune inspector, Montana; Mr. J. E. 
Sheridan, United States mine inspector, New Mexico; Mr. George Harn- 
son, chief inspector of mines, Ohio; Mr. James E. Roderick, chief of the 
department of mines, Pennsylvania; Mr. J. W. Allen, statistician, 
bureau of labor, Tennessee; Mr. Gomer Thomas, State coal-mine 
inspector, Utah; Mr. D. C. Botting, State inspector of coal mines, Wash- 
ington; Mr. James W. Paul, chief mine inspector, West Virginia; and 
Messrs. D. M. Elias and Noah Young, State mine inspectors, Wyoming. 

In the 17 States and Territories from which returns were received in 
1905 the total number of men killed was 2,097 and the total number 
injured was 4,402; in 1906, with reports from 20 States, the number of 
deaths was 2,061 and the number of nonfatal injuries 4,798. The 
death rate per thousand was decreased from 3.53 in 1905 to 3.4 in 1906. 

The State which made the lowest record in the death rate per thou- 
sand for 1906 was Maryland, with 1.09 men killed per thousand of 
employees. Michigan was second on the roll of honor, with a death 
rate per thousand of 1.51, and Missouri third, with 1.68. Colorado 
had the highest death rate, 7.74 per thousand, and West Virigina 
came second, with 5.65. 

On account of the prominence given by the press to the description 
of mine explosions when such disasters claim a number of victims, the 
opinion naturally held by the general public is that the danger from 
explosions is the greatest of the many to which the coal-mine workers 
are exposed. Statistics do not bear out this impression, as is shown 
in the table giving causes of accidents in the coal mines in:1906. The 
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danger from gas or dust explosions is a serious one, as shown by the 
record and by the reports of horrors which only too frequently are 
depicted in the columns of the daily press; but 1t appears that the 
number of deaths due to this cause was only 15 per cent of the total in 
1906, and that there were more than three times as many deaths due 
to falls of roof and coal than were due to explosions, whether of powder 
or gas or dust or mixtures of these. The deaths due to falls of roof 
usually occur singly, and the news of them seldom gets beyond the 
immediate vicinity of the mine in which the accident occurs, and yet 
to this cause alone was due nearly one-half (1,008 out of 2,061) of the 
fatalities in the coal mines of the 20 States included in the following 
tables. The deaths from gas and dust explosions totaled 228; powder 
explosions claimed 80 victims, and 732 deaths were due to miscellane- 
ous causes. 


Fatal and nonfatal accidents in coal mines of the United Statcs in 1905 and 1906, by 
States and Territories. 


1905. 


—— — —Y —À — ———— M ——— — — — —M————M— —— — 


| | Numiber of 


| Number of 
Number | Number | Death rate tans-niined 


Number of. children 


State or Territory. ! ofmen . of men per 1.000 |° foreach Wives made 10tt father- 
killed. injured. | cmployees. ^ life lost. widows. | loss. 
Alabama............---.000- 185 (a | 9. 44 | 64, 141 (a) (a) 
ji nn 8 34 1.91 241,834 > 5 oO KM 
Colorado... 22.0.6... 22.2 eee 59 120 | 5. 35 | 144,600 (a) (a) 
DINOS: ii 199 535 3. 47 | 191,156 | 102 231 
IndIBDH. A accede nee | 47 204 1.86 | 25:3, 090 27 60 
Indian Territory............. 40 59 5 5.19 ' 13,111 27 63 
A O | 24 100 1.36; 283,584 (a) (a) 
nera > A E AA AA ASA E 
quid Mq prr C T 
Marido rad ' 13. 5n 2.19 | 392, 064 | 10 26 
MACHIPAN: danna | R 35 2.16: 184, 151 (a) (a) 
Misure EN ETE enses qu n rd ac us lust d oo a SG E exu UE a 
(QI Eger TEE ida 
New Mexico............. NE 5 (a) 2.35 306,860 | (a) (a) 
ONO} CP 131 543 | 3. 03 194, 189 (a) (a) 
Pennsylvania: 
Anthracite............... 644 , 1, 289 3. RQ 120, 590 340 8ib 
Bituminous.............. 479 1,076 3. 33 247,210 255 543 
Tennessee. ........ooooooo.o... 29. (a) 2. 38 205, 634 13 30 
WA PD 7 (a) | 5.14 190, 339 3 13 
Washington..........-----.-- | 13 90 | 2.73 220,379 7 17 
West Virginia. ............... 194 250 , 4. 24 181,873 R3 169 
Wyoming.................... | 12 8 2.01 466, 835 12 23 
Toti... oobis 2,007 4,402 3. 93 174, 524 893 | 2,065 
1006. 
AlabaMa.......ooooooooococo: 96 , 89. 4.6 | 136, 541 52 73 
Arkansas............-.------- 13 31 | 3. 02 143, 405 6 14 
Colorado... D 88 160 7.74 1 114,900 40 (a) 
O y oie Er dee eese 155 480 2. 90 | 247,210 103 333 
Indiana... 206 Loans cse qeu [SS Se alee AM. a CSS Gath Sys AN parer MEER: 
Indian Territory............. 44 48 | 5.33 | 65, 005 2 51 
LOW oo Saas ases T EAST 37 116 2. 42 | 196, 384 (a) (a) 
Kansas................. Mp 31 58 | 3.04; 185.633 (a) (a) 
kentucky.................... 40 139 2.62, 241,341 (a) (0) 
Mir Vlad... sero rmn 7 52 1.09 , 116, 493 6 EN 
MiGhigath os ecu ex Sewn 6 27 | 1. 5l y 224. 398 (a) (4) 
MISSOUTI. un vun AI 16 27 1. 68 233, 221 10 34 
MontaNa.......oooooocoooo...- 13 46 5.43 | 140, 763 (a) (a) 
New Mexico.................. 9 (a) o! 3.82 | 199,359 (a) (a) 
Ohio. - scia rte 127 528 2.80 | 218,359 (a) (a) 
ennsylvania: 
Anthracite............... 557 1,212 3. 43 | 127, 976 314 728 
Bituminous.............. 477 1,160 3.14 , 271.055 209 506 
co A ea 33 210 | 2.88 : 189,675 | 16 44 
noi INE 7 21 4.45 . DOM d o 211 5 
Washington.................. 22 76 4.86 . 148, 917 7 5 
West Virginia................ 268 299 5.05 156, 313 | 107 216 
Wyoming.................... 15 21 2.53! — 408,033 | 1 ] 
Tota ' 2,061 4. 800 3. 40 . 190, 353 | 059 ; 2,005 


4 Not reported, 
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Causes of fatal and nonfatal accidents in coal mines in 1906. 


; Gas and dust | Powder explo-| Falls of roof 
explosions. sions. and coal. 


State or Territory. A : ae ee Saa 
xi n- =; n- ; n- ri | In- =; n- 
‘Killed. | jured. Killed. jured. Killed. Killed. Killed. ' , 


t Other causes. 


jured. | jured.: | jured. 
t 

Alabama........... |^ 148| 0 4, M 50 4! 5 am 96 s9 
Arkansas........... | 6 2 MEL EE 7 ¡A | ll | 13 M 
Colorado. ........-. | 51 n ana 44 105 51 35! RR 160 
Hines isses | 2 | 7 12 24 84 255 91 191 | 155 480 
ATO RTTY OY: oe Star ners oe A acts ee Bel es och A CMT ee 
Indian Territory... 6 12 14 ; 6 1. 13 17 17 | 44 48 
IOWA. eese ere rece TENURE d nores) 24! 682 10 54. 37 116 
O 000 24 2 17' 24 12 32 31 ^R 
Kentucky.........- 2 | 8 1 | 3 18 | 29 19 | 99 | 40 139 
MGV ANG eee A deere Vit A a ae pua cy Pr calme rito oe she TUE ide 7 a 
Michigan........... | (a) (a) (a) (a) (3) ! (3) (a) | (a) 6 zi 
MISSOUEL Lu Ses E rere A aate ues 2 13 17 3 | 8 16 27 
Montana........... AA A ES 4 14 9: 28 13 45 
New MexiPOo. sci lr acest eee 7 (a) ES Nas giras hs 
ONO CMM Ur EC 7 33 80 173 40 178 127 528 

Pennsylvania: 
Anthracite..... 43 195 28 49 214 314 272 654 557 1,212 
Bituminous. ... 10 26 l 58 305 506 161 480 417 1,100 
Tennessee.......... E eX 2 9 20 | Kr 10 164 33 210 
MOAN d modis A MEMES DA 3 | aes AA 4 7 21 
Washington........ 1 A atada 6 18 15 49 22 76 
West Virginia...... 105 13 2 | 6 90 128 62 152 28 299 
MN VOmDIDES A A edakew USER 6 | 6 9 15 | 15 21 
Total......... © 228 307 80|  215| 1,008 1,863 | 732 | 2,192' 2,061 | 4,800 

| 


a Not reported. 


QUANTITY OF COAL WASHED AT THE MINES IN 1906. 


In collecting the statistics of coal production in 1906 inquiries for 
information regarding the washing of bituminous coal were included 
in the schedules. The replies to these inquiries show that 10,425,455 
short tons of coal were washed in 1906 either before marketing or 
before being charged into ovens for coking. The cleaned product from 
the washeries amounted to 9,251,946 bon tons, and the refuse to 
1,173,509 tons. In Alabama, Pennsylvania, Tennessee, West Virginia 
and other coking-coal producing States a large portion of the coa 
washed was slack coal used in coke making. It should be remembered 
that the statistics relating to washed coal in this table include only 
the coal washed at the mines. The returns to the Survey from the 
coke manufacturers show that in 1906 about 13,200,000 tons of the 
coal used in coke making were washed before being charged into the 
ovens, indicating that a considerable portion of the coal was washed 
at points distant from the mines, or that the replies to the inquiries 
on the coal schedules were incomplete. 

The statistics on the production of Pennsylvania anthracite by Mr. 
Wiliam W. Ruley show that 3,846,501 long tons (equivalent to 
4,308,081 short tons) were recovered from the washing of culm last 
vear. These figures are not included in the following table, which 
shows the quantity of bituminous coal washed at the mines in 1906: 
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Bituminous coal washed at the mines in 1906, with quantity of washed coal and of refuse 
obtained from it, by States and Territories, in short tons. 
Quantity | Quantit 


; y tit 
State or Terricory. ofjigsor| of coal of coal | Quantity 
i washers.) washed. | obtained. | ol refuse. 


zZ 
B 
g 


38 | 1,985,889 | 1,753,537 232, 352 
4 36, 309 27,711 8, 598 
3 106, 850 101, 563 5, 287 

232 | 2,600,817 | 2,216,593 384, 224 
4 16, 589 4,793 1, 796 
5| 12,875 , 832 17,043 
6 92,612 , 222 10, 290 
1 5, 227 4,704 523 
4 15, 765 12, 221 3, 544 
37 | 390,135 | 303,318 86, 817 
7 160, 347 139, 728 20, 619 
17 85, 169 74, 441 10, 728 

171 | 2,851,034 | 2,689, 161,730 
10 | 739,53 675, 454 64,077 
3 807 767 40 
34| 784,817 | 657,030 127,787 
8| 431, 393, 628 , 054 

584 | 10,425,455 | 9,251,946 | 1,173,500 


PRICES. 


The following tables show the fluctuations in the &verage prices 
prevailing in each State since 1902, and also the average prices for 
the total production of anthracite and bituminous coal in the United 
States since 1880. These averages are obtained by dividing the total 
product, including colliery consumption, into the total value. From 
these tables it appears that the highest average price for anthracite 
coal since 1880 was that recorded in 1903. The average prices for 
both anthracite and bituminous coal in 1903 were the highest in any 
year since 1881, inclusive. With only a few exceptions, pfices 
advanced generally throughout the United States in 1906, this being 
the result of the shortage caused by the suspension of work on April 1. 


Average price per short ton for coal at the mines since 1902, by States and Territories. 


State or Territory. 1902. 1903. | 1904 1905 1906 
AJGDAMA in is EY $1.20 $1.22 $1.20 $1.21 $1.34 
ATR ANSGS coo oe en A ee ae 1.31 1.51 1, 54 1. 49 1.61 - 
California aa a3.14 a 2. 86 a 4.74 a 4.97 a 2. 55 
Colora dOc oo ELLLR rh Lie IRR ee ies 1. 13 1.23 1.31 1.22 1. 26 
OPOIERÍS zoe eR enl rasche nM Here n eM PULS Ga b 1. 42 b 1.26 b 1.22 b 1.29 1.28 
TARADO e eh See ouvre xou Dios ANE SE c2.50 3. 10 c 3.95 € 3. 03 3. 93 
HHnolS oe o eR pA E RE d IE Ed 1. 03 1.17 1.10 1. 06 1. 08 
IndiBla. oe pate ds seus se Usadas ua 1. 10 1.23 1.11 1. 05 1. 08 
Indian Territory................................... 1. 51 1.82 1. 82 1. 76 1.92 
OWE A elas tee cena 1. 47 1.65 1.61 1. 56 1. 60 
45... NEMO T ado 1. 30 1.52 1. 52 1. 46 1. 49 
Kentucky A E e nee dol Bae Lait ced DUM .99 1.06 1.04 . 99 1.02 
Dad on —————— — @ 1. 06 1. 48 1.19 1.14 1.19 
Michigan. ete ciel ee wes enn M aM LIN Swe eo md 1.71 1.97 1.81 1.71 1. 80 
MissoUEL ose eere cute an EE eee ees 1. 38 1.61 1.63 1. 58 1.63 
MONTADA ops da es 1.65 1.64 1.61 1.72 1.77 
New Mexico. ...................- cue eee rn 1. 43 1.37 1. 31 1.33 1. 84 
North Carolina... 12e dolor cate ces e e D EET o (d) (4) (d) NO PENE 
North DAK OCA. casas dansa .4 1. 50 1. 43 1. 34 1. 54 
MOG A A A O E ee UE 1.14 1.29 1.09 1. 04 1.09 
A O E 2. 44 2. 43 2. 18 2. 58 2. 66 
Pennsylvania bituminous.......................... 1. 08 1.18 . 96 . 96 1.00 
a A A Er RR ISDN. 1. 23 1.25 1.18 1.14. 1.22 
OX NM DP" 1. 64 1. 62 1. 66 1. 64 1. 66 
Utah NO A EORR 1.14 , 1.20 1. 30 1. 35 1. 36 
MITEIDBIB ouo uoles A esc eM eddie ied .80 .96 . 86 .88 .98 
Washington. ook ake es dota 1. 72 1. 69 1.63 1.79 1.80 
West VITEIDIA.. o eode Romae eR EX RUE iR 1. 01 1.17 .88 . 86 .95 
Wyoming... 5] m ERE rabia 1.18 1.24 1. 30 1.31 1.31 
Total bituminous............................. 1.12 1. 24 1.10 1. 06 1.11 
Pennsylvania anthracite. ........................... 1. 84 2. 04 1.90 1.83 1.85 
General average.............................. 1.22 : 1. 41 1.28 | 1.21 1.24 


I LECCE, A —— 


a Includes Alaska. b Includes North Carolina. “Includes Nebraska. ` a Included in Georgia. 
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Average price per short ton of coal in the United States for 27 years. 


i ; : 
Year. Anthracite. ainia] Year. Anthracite. | Bituminous. 


ISSO. Cm $1. 47 $1.25 | IS dong esses i eus $1.51 $80.91 
TRB od iiie exei mim 2.01 1-121. 1903. rita 1. 41 - Eb 
D MD 2.01 112-0 AA 1. 50 Nj 
INN ades uu Paced tyes 2.01 KOT dE cocto etse 1.51 . NI 
osei PA NE 1.7 94.1 a A ene 1. 41 .N) 
ISSO) ros Senses 2. 00 113 p IN 0 ril ee doc 1. 46 ST 
TASU s dodo ciere ERES 1. 95 m Eau m ]. 49 1.04 
A s Ue 2.01 1.11 IST os aedes certet 1.67 1.05 
INMN A qe snp n eh 1.91 I-00- TON tc Sie dece mas 1.84 112 
138) iuroRg2 Leder pests ]. 44 MER RN 2.04 1.24 
PRG pa tii 1. 43 a9 | 1904. A 1. 90 1. 10 
WA ————" 1. 46 A oir esc Stiles 1. S3 1. U6 
TBO ees secs oe ea aan 1.57 CIAO rada 1.85 1.11 
A A aay coe Ede 1.59 . 96 


SHIPMENTS BY RAILROADS. 


From the reports received from producers the following tables, 
showing the quantity of bituminous coal loaded for shipment by 
different railroads, has been compiled. This statement does not rep- 
resent the total coal carried by the various lines, but is prepared 
from the replies to the inquiry as to the name of the railway over 
which the production from each mine was shipped. In quite a large 
number of cases where the mines were located on two or more lines 
of railroads the shipments reported have been equally divided. In 
some other instances operators See small ones) did not reply to 
the inquiries, and the table is therefore incomplete to the extent 
represented by these two factors. It gives, however, an approximate 
idea of the quantity of coal originating on the different lines. 

The first table shows the tonnage originating on the lines of the 

eat interstate systems. The second table exhibits the tonnage 
oaded on lines penetrating, with a few exceptions, two or three 
States only. The shipments by the New York Central and Hudson 
River, the Buffalo, Rochester and Pittsburg, the Bessemer and Lake 
Erie, the Southern Indiana, and the Evansville and Terre Haute 
railroads are included in this table, for although in cach case the 
shipments originated in one State only, the quantity in each case 
exceeded 1,000,000 tons. In the case of the New York Central and 
Hudson River Railway the shipments exceeded 5,000,000 tons, while 
the Buffalo, Rochester and Pittsburg Railway tonnage approximates 
that figure. In both instances the shipments eed in Penn- 
sylvania. The third table shows the shipments over lines less impor- 
tant, but whose tonnage exceeded 100,000 in 1906. 

The shipments represented by these tables amounted to 246,179,169 
tons, whereas the total quantity of bituminous coal loaded for ship- 
ment during 1906 amounted to 278,821,959 tons. 

According to these tables, it appears that 57,529,662 short tons, or 
23 per cent of the total, originated in 1906 on the lines of the Penn- 
sylvania system, which includes the Pennsylvania Company, the 

ennsylvania lines west of Pittsburg, the Terre Haute and Indian- 
apolis, and the Vandalia railroads. In 1905 the shipments originat- 
ing on the Pennsylvania system amounted to 49,181,843 short tons, 
or something over 20 per cent of the total. Second in importance is 
the Baltimore and Ohio, including the Baltimore and Ohio Southwest- 
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ern Railway, the shipments originating on which in 1906 amounted 
to 25,052,126 short tons, or 10 per cent of the total, against 20,298,832 
short tons, or 9 per cent of the total, in 1905. The ’Frisco system 
which includes the Chicago and Eastern Illinois Railway, hip ed 
10,772,933 short tons in 1906 and 10,384,458 in 1905; the Norfolk 
and Western, 10,547,066 short tons in 1906 and 9,823,992 tons in 
1905; the Chesapeake and Ohio, 10,037,494 tons in 1906 and 8,934,840 
tons in 1905; the Illinois Central, 9,889,044 tons in 1906 and 9,429,755 
tons in 1905. 

The shipments over the larger systems and lines of the United 
States in 1906 were distributed as shown in the subjoined tables. 
For the detailed figures for 1905 the reader is referred to the report 
for that year. | 


Shipments of bituminous coal in 1906 over the principal railroad lines and systems of 
the United States, by States and Territories, in short tons. 


i 1 
. Baltimore ' Norfolk . Chesa- Wels cn Louisville 
State or Territory. E l] and 'Frisco.c | and  ;peakeand Bu and 
' Ohio.b Western, | Ohio. ' | Nashville. 
Pennsylvania.......... 43,045,390 | 6,912, 436 | esee A A ae duc to c PA 
West Virginia......... |^ 396,001 | 9,757,157 loo 9,669,598 | 9,524,547 |............ esses. 
Ilinois 5. cere 852.330 | 1,459,938 | 3,334,536 |........ LL 0 eee eee 1,026,819 631,697 
ORIG A 7,354,814 | 5,882,307 2.2.0.0... IA E crates tes 
ALS NAMB cc cence ot cen tua eee ee ecu ae 115572095 404- once costes JAPON 92,186 | 3,097,366 
Indiana................ 2,704,801 | 126,922 2,725,949 i|........... ee nae 154,004 39,622 
Kentucky.............. LS bcn A aT REPE 266, 408 425,546 | 2,016,035 | 3,550,210 
E s d ous eese Dekh Lud Her ee PET stems walked. Macs AE tos ia telat 922, 560 
KansaS....ooooooocoo... pee eer CS 2:457 193115. us LETS SR ACE Tome atone 
Maryland.............. "29,142,720 | 913,900 Loses eo ee nue | BF SON SPP roh MN 
M Eina Quad cp eiue pus LE erar Coat undt uie ac uiu Ee 0610, A Sab tng x med 103, 400 
ISSOUTL o oon eod A Dd oa 26,295 A A A We. oA 
Indian Territory....... ............]........ 98,575 l........... TONS EE A LEES Betas 
ATRADSAS 0... o pcs water hada sewed E 361,751 NE | MEN AA ada 
Totalctlisici. 57,529,062 25,052, 120 10,772, 933 10, 547, 066 10,037, 494 | 9, 859,044 | 8,344,855 
7 = = a m 35 E uS i ms CONES 
State or Territory. Wabash.d | Southern. | Burlington.e re Santa Fe. Per g 
Pennsvivania.......... PAR iue PEE M US eee awe | us pue Oe is a 
West Virginia .......... A AN A: A COMUNE SON 
TI OS oe en eee re 2,630,661 760, 069 1,962,271 1,281,857 445,605 549,305 
A we wana es LU PO AO Re aide age ges get A T 
Alibama............... | tenus See SUI MOL A rA rl e 
AA A l 243,558 cee as ce ix aie apices tds ties AE os 
Colorado............... (DAMEN TELE d D24B58 L 572,292 32,559 
Kentucky.............. EUR 183.741. A PERCHE DA RN UAE 
ION. deus etui iced s | Lor DOO! A cata hes 1,305, ROB A AR 884,048 
wu id yt 2,225,059 MD uu ue es ene 
WOM weg Leoni A oul abet nea ie 210: 270 A AA el peser eens 
Ran Ges. ee. ee HU ae 25,837 21,688 | 1,274,231 48,584 
Marvland.............. LLLI PL ME. IS A IP | Y 
bird M a MU ERU 3:00 9 oe ess ce eoi ehe Bis eae AI "m 
Missouri................ SIUE aac tiles 303, 980 | 110,064 253,521 | 63,250 
Indian Territory ....... "LE reU T E RR PEN, 16,023 985, 
e SA Se he de ce 379,525 AAA 
E AA II AO ¡AA 163,754 
ORNS A TT nS AA T PENES 51,410 
Totales 8,243,045 7,166,294 5,032,785 | 3,376,382 | 2,942,187 | 2,778,290 
| | | 


a Includes the Pennsylvania Company, Pennsylvania lines west of Pittsburg, Vandalia, and other 
subsidiary companies. 

b Includes the Baltimore and Ohio Southwestern. 

c Includes the Chicago and Eastern Illinois. 

4 Includes the Wabash Pittsburg Terminal, Western Maryland, West Virginia Central and Pittsburg, 
and Wheeling and Lake Erie. 

e Includes the Chicago, Burlington and Quincy, Burlington and Missouri River, Burlington and 
Western, and subsidiary lines. 

‘Includes the St. Louis, Iron Mountain and Southern and Kansas Northwestern. 

Y Includes the Choctaw, Oklahoma and Gulf. 
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Shipments of bituminous coal over the 


incipal railroads, by railroads and States and 


erritories. 
a Quantity, 
Railroad. State. short tons. Total. 
New York Central and Hudson River................. Pennsylvania......... 5, 331, 491 5, 331, 491 
Buffalo, Rochester and Pittsburg..................... DM Uds 4, 884, 858 4, 884, 838 
| Colorado.............. 22,925 
7 i o 
Union Pace. E aD ua OS Os | 4,677,714 
Utah cas soda e 56, 355 
Hocking Valley cauca Ohio MEM eats eae 4, 346, 816 4, 346, 816 
Ono Centralen aa Ne e letra | E V TRIMIN esee hte $ 4,245,860 
o A 3,016,972 . 
Big POUR EP Indiana.... cis 381 i 922 | 3, 398, 894 
Pittsburg and Lake Erie........................... ee one Piveni: ERU d 3, S PM 3,193, 710 
Colorado............. 2, 066, 528 
Denver and Rio Grande........................ eese New Mexico.......... 41.600 3,190,788 
Vianos tan 1,082, 660 
Colorado and SoutheIWD........oooooocoooocnmnoomommon.. Colorado............. 3, 139, 897 3,139,947 
Kansas............... 1,606,375 
D] D 
Missouri, Kansas and Texas........................... indian da ond d 2s e 3,001,013 
da E AO ES 143, 824 
lllinois............... 1,079, 650 
Chicago and Northwestern......................Leue.. [OWB. A Le REA 1,841,410 ? 2,979,478 
Wyoming............. 58,418 | 
Washington.......... 2,102, 670 
Northern Pacifie....... lloc L cule i rs Montana............. 624,270 2,199,773 
North Dakota........ 72,824 , 
Chicago and Alton..............----eeese cess ee eeeeees Mida pd 2, d E 2,739, 968 
Bessemer and Lake Erie............................... Pennsylvania..... 2,111,557 2,111,557 
Southern Indiana. <i. s acido Indiana. once 1,882, 379 1,882, 379 
Chicago, Milwaukee and St. Paul. ...ooooococcccccnoooo esa a ee ) 1, 375,055 
Evansville and Terre Haute........................... Indiana AAN: 1,274,201 1, 274,201 
E as e A cet nate | DEC bla EAE 1, n ME 1,240, 307 
Montana............. 986, 316 
Great Northern ee .n.nn cnn neon... o.» North Dakota IAN 16, 063 1,002, 379 
¡io AA 219,150 
Cincinnati, Hamilton and Dayton..................... OMG. sce ima onc od 435, 019 96;, 896 
Michigan............. 309, 818 
Alabama............. 18, 800 ; 
Nashville, Chattanooga and 8t. Louis................. Tennessee............ 886,381 : 917, £21 
Georgia. cani ees | 12, 640 | 
Mobile and Ohlo. ,...... cies Alabama COITO 28,1: || 878,200 
Iosd Cott ral a ss isos (oe Sey. eee 
| EUN 
Missouri and Louisiann............esee eee pM ME a 821,997 
Cincinnati, New Orleans and Texas Pacific... ......... bes lier Md Gos oct 702, 385 
Kansas............... 565,215 
Kansas City Southern.......................... eee Missourl.............. 12, 200 619, 064 
Indian Territory..... 38, 649 
" 20.5410. B oreille Res 149,737 
Midland V alley Lo wm oim TUS. as T | Arkansas............. 248, 364 308, 101 


The shipments, less than 1,000,000 tons and over 100,000 tons over 
the railroads receiving coal in one State only, have been reported for 


1906, as follows: 
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Shipments, over 100,000 tons and less than 1,000,000. tons, by railroads receiving coal 


from only one State. 


— ————Ó— ——M——- 


Railroad. | State. 
Alabama Great Sonthern. 2.2.0... 0.2 ccc ec cece cee cece eee ene Ala DOIN das 
Buffalo and Susquehanna... 2.0.2.2... eee cee eee eens Pennsylvania.............. 
Central of Georgin ...... aaoo tede E E S | Alabama and Georgia. ..... 
Chicago Great Wester. cin ele rr | Iowa and kansas.......... 
Chicago and ]llinois Midland............oooocoocococormonrooo. Hitos rozas 
Chicago, Indiana and Southern... ..0.0..00......22 220 eee OE O LRL 
Chicago, Indianapolis and Louisville........0........0....0- MA 
Chicago, Peoria and St. Louis......ooooococococorocancccconos Ur A eto 2S RENE 
Coal and Coles cial idas do — | West VirgiNia.............. 
Colorado MAGOS iss sees ida COLO RRM osse Lco qoe 
Colorado and Southeastern. .......0.0.00. 0.0 e ee eee seed DE D MARMOREA 
Colorado and W yoming................. E n dne LLL DANS a dais QE 
Columbia and Puget Sound... 2.22.0. cece eee eee Wushington...........uuee. 
Denver, Northwestern and Pucifie. 0.00000... ce eee Colorado ocio 
Des Moines, Iowa Falls and Northern.............LLLLLuuu.u. BUNT MM FAX A SO | 
Detroit, Toledo and Ironton.........................uelleen. (DIOSES mr c E dibus ar ur 
East Broad Top.......... E CEA E | Pennsylvania...........u. 
East St. Louis and Suburban... ...0....0......... Mn tee ates eun P" 
Elgin, Joliet and Eastern.................2...-.. as A O 
El Paso and Southwestern. .....0. 000.0... 2c eee cee eee eee | New MexiCO...ooo.ooooooooo. 
Evansville and Indianapolis... 0.00.00... 0.00. ec cee eee UY eae esters ah oriak 
Fort Smith and Weston is | Indian Territory........... 
Georges Creek and Cumberlanda... ll 00.02.2000 0200 cence MTV iG riada rr 
Harriman and Northeastern. 2.000.000.0020... eee cee cee ees ! Tennessee... ccc... cee ee eee 
Huntingdon and Broad Top Mountain. .............0....... Pennsylvania.............. 
Illinois Southern............ TARE OAK I FUR EMEN: OUI SAMNIO MS 
Indianapolis Southern. ......0.00000 000 eee e se | Indiana. ............ ee ee eee 
International and Great Northern. ......0..........0. 000008: [ros ME 
TOA ALS DOM m oce ER DA ES Mood te uale ec ANLISROUTPTos sas eese sette 
Lake Erie, Alliance and Wheeling. ......0.......02. 0020.0 0200- EONO erg ans ie oars aed actis 
Lake Shore and Michigan Southern... 22.2.0... 0.02... eee eee | Pennsylvania.............. 
Ligonicr Valiye ""-----—-—.-————r eem aoe O A 
Litchfield and Midis. aa O aE etin jee en bt 
Louisville, Henderson and St. Louis................LLuuu.... hentlekyzolelie eR 
Michigan Central. uc aida MICH Mo Seele e vorn 
MonontanelliV. 254 uh REIR EE RERUM aor need e ORI oa C ee Ss | lennsylvania.............. 
New Hausen ünd Dunbar... oucacé o9 cows EPI gan chee EY dO. Scu oie Lea esed. tege 
Newton and Northwestern. ..0..00..0..0 0000022 c ee cece eee A m 
Peoria and Pekin ur N OH eel. UTERE RNC ERE 
Philadelphia and Reading. ............0.. 0.0 eee eee eee pene and Mary- 
and, 

Pittsb , Shawmut and Northern... ........ 0.2.0... ee ee eee | Pennsylvania.............. 
Quincy, Omaha and Kansas City... ee eee MisSOUPly ¿aa 
St. Louis and Belleville Fleetrie. 2.00.00... 0... eee cee eee | IO as See belen 
St. Louis and O'Fallon.............. Fach ee estat tel A E OO prout ce sepe adds 
St. Louis, Rocky Mountain and Pacific.......-... eatur d New MexiCO..o.ooooooooooooo. 
St. Louis, Troy and Eastern. .......000000..0..22 00002. eee eee MUNAS ss es ho ee RERE ER 
&aboard Air Line........202..000000. 2. ee eee das Alaba Md ...ooonoccncnnno oo 
Texas and PACO. ua ee b A a CUR de a pa tien 
Thomas and Sayreton (private) .......o.ooooooooooocnnonono o». Alabama... cc... eee ewes 
Toledo, Peoria and Western. .... 0.0.0.0... 0. ee ee eee ee eee oo DIU OTRA a docs c eines 
Toledo, St. Louis and Western... 0.0... ee eee ee eee lllinoisand Indiana........ 
Toluca, Marquette and NortherN.......oooococococcnocoooooo. A A uti reads 
Virginia and Southwestern. ..... 0.2.0.0... cece cece cece on... NAPs a 
Western AljeglénVauiosiioaidesee ene a C Pennsylvania... 2.2.2... 
Zanesville and Western... 2.2... ccc ccc eee cece ee ee eens | DIO. iaa ot eir retta cdd 


| Quantity, 
short tons. 


266, 449 
589, 719 
450, 937 
293, 202 
185, 392 
167, 729 
339, 523 
510, 746 
224, 597 
259, 280 
948, 679 
200, 568 
816, 223 
199, 920 
172,778 
590, 615 
181, 688 
351,791 
705, 893 
483, 757 
184, 570 
151, 583 
137, 426 
361,651 
572,530 
230, 673 
283, 116 


273, 860 
223. 709 
258, 061 
394, 510 


521, 696 
250, 249 
311. 406 
600, 000 


260, 683 
335, 302 
221,756 
134, 379 
459, 511 
649, 038 
741,539 


It should be remembered that the foregoing statement refers to 


bituminous coal only. Mr. William W. Ruley, who has pre 


chapter on the production of anthracite in Pennsylvania 


ared a 


or this 


report, is the authority for the statement that the shipments of anthra- 
cite by the principal railroads penetrating that region in 1905 and 1906 


were as follows: 


Shipments of Pennsylvania anthracite, 1905 and 1906, in long tons. 


1905. 
Philadelphia and Reading..................2....... e Gea ete eu eta 20, 557, 716 
Lehigh Valley (including Delaware, Susquehanna, and Schuylkill) ........... 11, 677, 498 
LOCKE WANG oes See a Mone Beat trm get ee Gua aie eeu E 9, 554, 046 
A Oe eee cT CHR "ux: 6, 225, 022 
Delaware and Hudson.........................-.c eee eh er rna 5, 640, 528 
Penas MAA c oss oe oad elc b dv A avertas eid 4, 800, 635 


ed 


2, N64, 095 | 


1906. 


18, 241,512 
9,971, 699 
9,201,873 
5, 636, 537 
5, 346, 605 
4, 8585, 004 
2, 444, 273 
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COAL CONSUMED BY RAILROADS. 


In connection with the foregoing statement of shipments over the 
principal railroads of the United States, it may be of interest to note 
that, according to information obtained by the technologic branch of 
the Geological Survey in the course of its investigation of the fuel 
values of the different kinds of coal and the uses to which they are 
best adapted, for the fiscal year ended June 30, 1906, the total rail- 
road consumption of coal was 95,804,002 short tons, which was 23.4 
d cent, or nearly one-fourth of the total production of the United 

tates during the calendar year 1906. In addition to this coal, the 
railroads consumed 16,632,963 barrels of fuel oil (which was equiva- 
Jent to about 4,160,000 tons of coal) and 84,997 cords of wood. "The 
information regarding the consumption of fuel was obtained under & 
pent that the detailed figures of the different railroads should not 
published. 


IMPORTS AND EXPORTS. 


The following tables have been compiled from official returns to 
the Bureau of Statistics of the Department of Commerce and Labor, 
and show the imports and exports of coal from 1902 to 1906, inclusive. 
The values given in both cases are considerably higher than the aver- 
age “spot” rates by which the values of the domestic production have 
been computed. 

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per 
long ton; from 1843 to 1846, $1.75 per ton; 1846 to 1857, 30 per cent 
ad valorem; 1857 to 1861, 24 per cent ad valorem; 1861, bituminous 
and shale, $1 per ton; all other, 50 cents per ton; 1862 to 1864, bitu- 
minous and shale, $1.10 per ton; all other, 60 cents per ton; 1864 to 
1872, bituminous and shale, $1.25 per ton; all other, 40 cents per ton. 
By the act of 1872 the tariff on bituminous coal and shale was made 
75 cents per ton, and so continued until] the act of August, 1894, 
changed it to 40 cents per ton. On slack or culm the tariff was made 
40 cents per ton by the act of 1872; was changed to 30 cents per ton 
by the act of March, 1883, and so continued until the act of August 
1894, changed it to 15 cents per ton. "The tariff act of 1897 rovided 
that all coals which contain less than 92 per cent' fixed suitors and 
which will pass over a half-inch screen, shall pay a duty of 67 cents 
per ton. Slack or culm was not changed by the act of 1897. Tons 
are all 2,240 pounds. Anthracite coal has been free of duty since 
1870. During the period from June, 1854, to March, 1866, the reci- 

rocity treaty was in force, and coal from the British possessions in 
North America was admitted into the United States duty free. A 
special act of Congress placed all the coal on the free list for one year 
from January 1, 1903, in order to relieve the shortage caused by the 
anthracite strike of 1902. 

The exports consist of anthracite and bituminous coal, the quan- 
tity of bituminous being the greater in the last few years. They are 
made principally by rail over the international bridges and by lake 
and sea to the Canadian provinces. Exports are also made by sea 
to the West Indies, to Central and South America, and elsewhere. 

The imports are principally from Australia and British Columbia 
to San Francisco, e reat Britain to the Atlantic and Pacific 
coasts, and from Nova Scotia to Atlantic coast points. 
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The total exports of coal for the United States during 1906 were 
0,921,819 long tons, valued at $30,683,659, of which 2,216,969 long 
tons, valued at $10,896,200, were anthracite, and 7,704,850 long tons, 
valued at $19,787,459, were bituminous coal. The imports of anthra- 
cite amounted in 1906 to 32,354 long tons, valued at $105,161, and 
those of bituminous coal to 1,702,799 long tons, valued at $4,102,355. 
From this it can be seen that the imports of anthracite coal into the 
United States are relatively of no importance. Most of the anthracite 
imported is to San Francisco and other points on the Pacific coast, 
being brought in principally as ballast in vessels coming for outgoing 
cargoes. The principal increase has been in the imports of bitu- 
minous coal during the last four or five years. This has been due to 
the receipts of Nova Scotia coal at Everett, Mass., this fuel being used 
in the manufacture of coke in the retort-oven plant of the New Eng- 
land Gas and Coke Company at that place. Compared with the 
domestic production, the total quantity of coal imported into the 
United States is of little consequence, having for years averaged less 
than 1 per cent of the production. 


Coal of domestic production exported from the United States, 1902-1906, in long tons. 


Anthracite. Bituminous and shale. 
Year E - Minima 
Quantity. Value. Quantity. Value. 
IU). Lan etd enteuud iubent mauus tu Qut gus | 907,977 $4,301,946 5,218,069 $13,927,063 
IM ! 2,008,857 9,750,044 6,303,241 17,410,385 
E A A A DES ree ee aes 2,228,312 11,077,470 6,345, 126 17,160,538 
Di ar ia a ade ENS 2,220,983 11,104,054 6,959, 265 17,807,904 


2,216,969 , — 10,590,200 7,704,850 19,787,459 


—— —— ———— MÁ —— — — eee — ————— —Ó 


Coal im ported and entered. for consumption in the United States, 1902-1906, in long tons. 


Anthracite. Bituminous und shale. 
Year. l : : = ka x e. dee 
Quantity. | Value. ' Quantity. | Value. 
Y S "Je CERDOS MOM Sot) ua B m A e 
| | 

|j ume NAMEN E A A a 170,211 ; 792,440 | 52,470,002 $6,984,668 
TUO Seni ded ERIT A ae ect E St att a 175,147 102,057 b 3,203, 583 9,310,507 
¡E EEEE E ie Recipes i otic EA 12.520 “0,604 $1,550,751 3,595, 464 
TU ce otha, ee ede corde Md Kt LL | 34,241 107,314 b 1,611,002 3,903, 765 
A AAA | 32,354 105, 161 b 1,702,790 4,102,355 


a Includes 93,571 tons of anthracite containing less than 92 per cent fixed carbon, duty free under 
the special act of 1902, imported in 1902, and 25.041 tons imported in 1903. 

v Includes 767,582 tons of slack or culm passing 4-inch screen imported in 1902, 577,274 tons imported 
fn 1903, 579,204 tons imported in 1904, 611,053 tons imported in 1905, and 659,4x5 tons imported. in 1906. 


WORLD'S PRODUCTION OF COAL. 


In the following table is given the coal production of the principal 
countries for the years nearest the one under review for which figures 
could be obtained. For the sake of convenience the quantities are 
expressed in the unit of measurement adopted in each country and 
i duced for comparison to short tons of 2,000 pounds. In each case 
the year is named for which the production is given. It will be 
observed that the United States produced 37 per cent of the total 
world's supply of coal; that this country in 1906 produced 132,961,535 
short tons, or 43.7 per cent, more coal than Great Britain, and 
191,806,752 short tons, or 85 per cent, more than Germany. Exclu- 
sive of Great Britain, the United States in 1906 produced more coal 


618 MINERAL RESOURCES. 


than all of the other countries of the world combined. It may also 
be noted that more than 98 per cent of the total world’s production 
of coal is from countries lying north of the equator, the countries 
south of that line contributing less than 20,000,000 tons annually. 


The world’s production of coal. 


| Usual unit in | Equivalent in 


SURETY: EUR short tons. 

United States (II: criar long tons... 369,783, 284 414,157,27 
Great Britain (1000). tía do....! 251,067 ,628 281,195,743 
Germany A nee ant ext eee ew e E metric tons.. 201,715,074 222,350, 526 
Austria-Hungary (1904) 000.0 cc cc ce ee een do.... 41,014, 182 45,209, 433 
France Fai) ET -—"-— PEE do.... 34,313,645 37,823,931 
Belgium: CI ts do.... 23,610,740 26,020,119 
Russia and Finland (1005) ...............suseeeeeeee eee eee eee do.... 17,233,871 18, 996, 896 
Jüpan-cI000]] 2. is a a do.... 11,630,000 12,819,749 
Canada (IN io at short tons.. 8,715,933 8,775, 933 
DGG: CLOW) O wes long tons.. 8,417,739 9, 427, 868 
New South Wales (1906) 22.00.0002 llle cece ra do.... 7,026,362 8,511,525 
Spain CIO a asma metric tons.. 3,284,516 3,620, 588 
Mc CIN oe oo a mult ahaa long tons.. 2,751, 136 3,081,272 
New Zealand CIO A x ew RE IS a do.... 1,585,756 1,776,047 
A A A ean ok eines ee do.... 1,238,713 1,387,359 
Mexico- (IIE: hie eo ew chs no iS metric tons.. 767,864 846, 159 
Queensland (1900)... co. coord long tons.. 529, 326 592,845 
Holand (DI l til ein soe Re ar Maw elena shine metric tons.. 406 , 997 514,771 
Italy (1904)...... ppc" ET T sd al o do.... 362,151 399.199 
Sweden (1000) A O ete aie A lb eeku P iare do.... 322, 384 355, 304 
Victoria C1009) oc eros long tons.. 155, 135 173,751 
Cape Colony (CIN A RU; do.... 154, 272 172,785 
Tasmania (IN ds tees asa do.... 51,993 55,232 
Other countries 5... vos och oA SRL oe Pane ORDER S kb Xe exa Ran do.... 7,298,935 8, 174,80 

TO teh erac Desa pra i ES E E laa we we os eme 1,106, 478, 707 
Percentage of the United States........0.0 00.0.0 eee eee eee a 37 


a Year ended June 30. 
b Includes China, Turkey, Servia, Portugal, United States of Colombia, Chile, Bornco and Labuan, 
Peru, Greece, etc. 


The growth of the coal-mining industry in the United States com- 
ared with that of the other countries of the world since 1868 is shown 
in the following table. From this it appears that during this period 
of 39 years the percentage of the world's total produced by the United 
States has increased from 14.32 to 37, and this country now stands 
far in the lead of the world's coal producers. It has been only 8 years 
since the United States supplanted Great Britain as the leading coal- 
pud country, and yet in that time the increase in this country 
as been so enormous that Great Britain can no longer be classed as a 
competitor. 
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World's production of coal, by countries, 1868-1906. 


United States. Great Britain. * Germany. 
Year. L 
Long tons. | Short tons. | Long tons. | Short tons. | Metric tons. | Short tons. 
ee PETALS, AINE DIR EREIGNIS MN IEEE SESION 
TI ..... 29,341,036 | 32,861,960 | 103,141,157 | 115,518,096 | 32,879,123 36, 249, 233 
TA | 29,378,893 | 32,904,360 | 107,427,557 | 120,318,864 | 34,343,913 37, 864, 164 
|: 9 MEER 29, 496,054 | 33,035,580 | 110,431,192 | 123,682,935 | 34,003,004 37, 488, 312 
Mesias 41,861,679 | 46,885,080 | 117,352,028 | 131,434,271 | 37,856,110 41, 736, 361 
Ey nce ann | 45,940,535 | 51,453,309 | 123, 497,316 138,316,904 | 42,324, 467 46, 662,725 
citas 51,430,786 | 57,602,480 | 128,680,131 | 144,121,747 | 46,145,194 50,875,076 
CE 46,969,571 | 52,605,920 | 126,590,108 | 141,780,921 | 46,658,145 51, 440, 605 
re A 46,739,571 | 52,348,320 | 133,306,485 | 149,303,263 | 47,804,054 52, 703, 970 
Fr EROR | 47,571,429 | 53,280,000 | 134,125,166 | 150,220,186 | — 49, 550, 461 54, 629, 383 
(Rican tdo 54,019,429 | 60,501,760 , 134,179,968 | 150,281,564 | 48,229,882 53, 173, 445 
Ti IO ¡51,728,214 | 57,935,600 | 132,612,063 | 148,525,511 | 50,519,899 55, 698, 188 
O conch bole sol , 808, 68,105,799 | 133,720,303 | 149,766,840 | 53,470,716 58,951, 464 
180. ece cence cet ‘63,822,830 | 71,481,570 | 146,960,409 | 164,605,738 | 59,118,035 65, 177, 634 
lid tad | 76,679, 491 | 85,881,030 | 154,184,300 | 172,686,416 | 61,540, 485 67,848, 385 
TN 92,456, 419 | 103,551,189 | 156,499,977 | 175,279,974 | 65,378,211 72,079, 478 
T OA 103,310,290 | 115,707,525 | 163,737,327 | 183,385,806 | 70,442,648 77, 663, 019 
[NM 107, 281,742 | 120,155,551 | 160,757,779 | 180,048,712 | 72,113,820 79, 505, 487 
cd 99,250,263 | 111,160,295 | 159,351,418 | 178,473,588 | 73,675,515 81, 227, 255 
AA : 101,500,381 | 113,680,427 | 157,518,482 | 176,420,700 | 73,682,584 81,235,049 
con | 116,652,242 | 130,650,511 | 162,119,812 | 181,574,189 | 76,232,618 84,046, 461 
cc | 132,731,837 | 148,659,657 | 169,935,219 | 190,327,445 | 81,960,083 90, 360, 992 
TN 126,097,779 | 141,229,513 | 176,916,724 | 198,146,731 | 84,973,230 93, 640, 500 
|. MO ME 140,866,931 | 157,770,963 | 181,614,288 | 203,408,003 | 89,290,834 98, 398, 500 
We. ! 150,505,954 | 168,566,669 | 185,479,126 | 207,736,621 | 94,252,278 | 103,913,136 
IND o ee eere 160,115,242 | 179,329,071 | 181,786,871 | 203,601,296 | 92,544,050 | 102,029,815 
TN ' 162,814,977 | 182,352,774 | 167,325,795 | 184,044,890 | 95,426,153 | 105,207,344 
CA SN . 152,447,791 | 170,741,526 | 188,277,525 | 210,870,828 | 98,805,702 | 108, 883, R84 
TN , 172,426,366 | 193,117,530 | 189,661,362 | 212,320,725 | 103,957,639 | 114, 561, 318 
1 ' 171,416,390 | 191,986,357 | 195,361,260 | 218,804,611 | 112,471,106 | 123,943, 159 
e ens hs ia 178, 776,070 | 200,229,199 | 202,129,931 | 226,385,523 | 120,474,485 | 132,762,882 
E IN 196, 407,382 | 219,976,267 | 202,054,516 | 226,301,058 | 130,928, 490 | 144,283, 196 
O casta 226, 554,635 | 253,741,192 | 220,004,781 | 246,506,155 | 135,824,427 | 149,719,766 
100. 5 us ' 240,789,310 | 269,684,027 | 225,181,300 | 252,203,056 | 149,551,000 | 164,805, 202 
io EE 261,874,836 | 203,209,816 | 219,046,945 | 245,332,578 | 152,628,931 | 168,217,082 
|: AN 269,277,178 | 301,500,439 | 227,095,042 | 254,346,447 | 150,436,810 | 165,826, 496 
AA 319,068, 229 | 357,356,416 | 230,334,469 | 257,974,605 | 162,457,253 | 179,076, 630 
1904. oec ' 314,121,784 | 351,816,398 | 232,428,272 | 260,319,665 | 169,450,583 | 186,785,378 
LARES 350,645, 210 | 392,722,635 | 236,128,936 | 264,464, 408 | 173,796,674 191,576,074 
1906. .........LLL.. 369,783,284 | 414,157,278 | 251,067,628 | 281,195,743 | 201,715,074 ; 222,350, 526 
Austria-Hungary. | France. Belgium. 
Year. XENON TOEIC ITE oe a - E zum me um o eA M A 
Metric tons. | Short tons. Metric tons. ' Short tons. , Metric tons. | Short tons. 
Lo E PUN 7,021,756 | — 7,741,486 ' 13,330,826; 14,007,236 12,298,589 | — 13,550,104 
LL MM 7, 663, 043 , 448,505 13,509,745, 14,894,494 12,943,094 14, 270, 753 
"ru METERS 8,355,945 9,212,429 | 13,179,788 — 14,530,716 13,697,118 15, 101,073 
IS s castel 8, 437, 401 9,302,235 | 13,240,135 | 14,597,249 | 13,733,176 15, 140, 827 
Ir eee ena 8, 825, 896 9,730,550 | 16,100,773 | 17,751,102, 15,658,948 17, 263, 990 
LE A | 10,104,769 | 11,140,508 | 17,479,341 | 19,270,973 ^ 15,778,401 17, 395, 687 
Tt A 12,631,364 | 13,926,079 | 16,907,913 | 18,640,974 14,669,029 16, 172,604 
as 13,062,738 | 14,395,137 | 16,956,840 | 18,694,916 , 15,011,331 16, 549, 992 
ne tl ! 13,000,000 | 14,327,300 | 17,101,448 | 18,854,346 | 14,320,578 15, 798. 360 
T DOTT EO ' 13,500,000 | 14,883,750 | 16,804, 5:9 |! 18,526,993 | 13,669,077 15,070, 157 
ps To QM i 13,900,000 | 15,324,750 | 16,960,916 | 18,699,410. 14,899,175 16, 426, 340 
in Pn hades. uude 14,500,000 | 15,986,250 | 17,110,979 | 18, 864,854 | — 15,447,292 17,030, 640 
LL OM RENE | 14,800,000 | 16,317,000 | 19,361,564 ' 21,346,124 16, 886, 698 18,617, 585 
i Mees otros 15,304,813 | 16,873,556 | 19,765,983 | 21,791,996 | 16,873,951 18, 603, 531 
Hl C tn nem | 15,555,292 | 17,149,700 | 20,603,704 ' 22,715,584 17,590,989 19. 394, 065 
ss 17,047,961 | 18,795,377 | 21,333,884 ,520,607 | 18,177,754 20,040,974 
IS n enm | 18, 000, 000 ,945,000 | 20,023,514 ; 22,075,924 ¡ 18,051,499 19,901,778 
OS ¡ 20,435,463 | 22,530, 19,510,530 | 21,510,359 | 17,437,603 | 19,224,957 
es MILL P 20,779,441 | 22,909,334 | 19,909,894 | 21,950,658 | 17,285,543 19,057,311 
T EE 21,879,172 | 24,121,787 | 21,287,589 | 23,460,567 | 18,378,624 20, 262, 433 
1889. 77000 nM 23, 850, 26,305,218 | 22,602,894 | 24,919,691 | 19,218,481 21,188,375 
lO nnn 25,328,417 | 27,924,580 | 24,303,509 | 26,794,619 | 19,869,980 21, 906, 653 
A | 27,804, 30,323,195 | 26,083,118 | 28,756,638 | 20,365,960 22, 453, 471 
l2 7000000 6s 28,823,240 | 31,777,622 | 26,024,893 | 28,692,414 | 19,675,644 21, 692, 398 
SAN 29,037,978 | 32,014,371 | 26,178,701 , 28,862,018 | 19,583,173, 21,590,448 
1894 "700666 , 440, 33,570,358 | 25,650,981 | 28,280,207 | 19,410,519 21, 400, 097 
1895. +. 31,402,000 | 34,704,184 | 27,450,137 , 30,273,609 | 20,458,827 ! 22,555,857 
E na | 32,654,777 | 35,985,564 | 28,019,893 , 30,877,922 | 20,450,604 | 22,536,566 


620 


MINERAL RESOURCES. 


World’s production of coal, by countries, 1868-1906—Continued. 


Austrig-Hungary: France Belgium. 
Year. pe NL m Saati un 

Metric tons. | Short tons. | Metric tons. phon’ tons. Metric tons. | Short ` tone. 
1806... esee 33, 676, 411 37,111, 405 29, 189, 900 32,167,270 21,252, 370 | 23, 420. 112 
p M TP 35, 858, 000 39, 515, 516 30, 707, 629 33, 438, 987 21,534, 629 23,731, 161 
TE dea 37,786,963 | 41,652,500 | 32,356,104 | 35,056,426 | 22,075,093 | 24.326.752 
E A 38, 739, 000 42, 690, 378 32, 863, 000 36, 215,026 21.917.740 24, 150, 925 
1900... esee 39, 029, 729 43, 010, 761 33, 404, 298 36, 811, 536 23, 462, 817 | 25, $50. 024 
MOO PEOR NE 41, 202, 902 45, 417,959 32,301,757 35, 396, 536 22, 213, 410 24, 485, 842 
1900. bees ests 39,470,560 | 43,518,319 | 30,196,994 | 33,280,146 | 22,877,470 25, 217.835 
Tr A 40,628,785 | 44,772,921 | 34,906,418 | 38,466,873 | 23,796,680 26, 223, 041 
1904............... 41,014,182 45, 209, 933 34. 167, 966 37,663, 349 22,761, 430 25, 089, 424 
Ml A AM ON 35.336, 442 | 38.951,360 | 21.844, 200: 24,078, 552 
LW | -—— thes | NOMEA 34,313,645 | 37,823,931 | 73,610,740 | — 26,026,119 
A D - — ae a ro Nd oS NR NDA = S7 ERE -: TA M Mr PP imc, 
Russia | Japan. E l'otal | Per cent 

Year. po of United 

ns. | Metric tons. | Short tons. phon tons. Short tons. Btates. 

as E aa | eS Eo poh Aa ee aa Nie 
1868....... 430, 032 ard. NUDO Ge beets we RS DECR 1,147, 330 222, 248, 430 14 79 
1800....... 579, 419 B3 DIU ous dote o e oe tama 1.104. 563 230, 444, 213 14 28 
1870....... 667, 806 PRG n MM ETC 1,063, 121 234, 850, 088 14. 07 
1871. ...... 772,371 | — 851,153 | m See CE. 1,114,248 , — 261,061, 424 7.96 
1872....... 1,037,611 1,143, 447 loess eee T A rage 1, 268,115 283, 590, 322 18 14 
1873 ees 1, 154, 618 1272-389 A a A RE QE 1,502. 516 303, 181.37 19. 00 
1874 "m 1,270, 889 1,400,520 ............. DTE 2, 708, 756 298, 676, 379 17.61 
1878....... 1,673,753 1,844,475 |............. ario] 2, 639, 104 308, 479,177 16. 97 
1876. ...... 1, 795,146 1,968,251 |............. ON | 2,597,143 311, 674, 909 17.09 
1877....... 1, 760, 276 1,0300: 824 1. 3L he ia ees 2,821,155 317, 198, 648 19. 07 
1878.......| 2,483,575 | 2,738,141 ooo E sem | 3.176.050 | 318,523, 990 18. 19 
1879....... 2,874,790 169, 456 A rive kx | 3,362, 605 335, 237, 908 20 32 
1880....... 3, 238, 470 3,570,413 |............. | ti 3, 621,342 369, 413, 780 20. 62 
1881....... 3, 439,787 A A , 5,185,974 392, 063, 253 21.87 
1882....... 3,672,782 4,049,242 |............. isses ass 6.128,631 , — 420,082, 472 24. 58 
1883. ...... 3,016, 105 4, 317. 506 1,021,000 1, 125, 142 6.920.841 | 450,990, 397 25 55 
1884....... ; 4, 266, 332 1,159,000 | 1,277,218 7,367, 309 454, 022, 811 20 37 
1885....... 4, 207, 905 4, 639, 215 1,314,000 | ], 448,028 7,510,507 , 447, 783, 802 24 82 
1896....... 4, 506, 027 4, 967, 895 1,402,000 | 1,545,004 9.082, 815 | 450, 848, 7 25. 22 
1887....... 4, 464, 174 4,921, 752 1,785, 000 | 1,967.070 10, 399, 273 481, 412,743 27.14 
1888....... 5, 187,312 5,719,011 2, 044, 000 | 2,252, 488 11, 493, 176 | 521, 225, 803 28 02 
1889....... 6,215,577 6,852, 674 2, 435. 000 2, 683, 370 12,618,299 | 531,797,039 26 56 
1890....... 6, 016, 525 6, 633, 219 2,653,000 | 2,923,606 | 13,025,637 563, 093, 232 27.9 
1891....... 6, 233, 020 6, 871,905 3, 230, 000 | 3,559, 460 | 14,744,320 | 587, 554, 583 28 (9 
1892. 6, 816, 323 7,514, 996 3, 228, 000 3, 557, 256 14,998,633 , 3503, 497,904 30. 22 
1893....... 7, 535, 000 8, 307, 337 3, 350, 000 3,691,700 | 15,783,599 | 582. 638, 296 31. 30 
1894....... 8, 629, 000 9, 509, 158 4, 311,000 4. 790,722 18,197,510» 610, 487, 368 21.91 
1895....... 9,079,138 | 10,005,210 | — 4.849.000 | 5,343,508 | 19, 428, 643 | 644,177,076 29. 98 
1896. ...... 229, 10, 170, 358 5,019, 600 5,531,698 | 20,866.748 ; 664,001,718 28. 92 
1887....... 11,207,475 | 12,350, 638 5, 647, 751 | 6,225,516 | 22,074,083 | 697,213, 515 28.72 
1808....... 12,307,450 | 13,562, 810 6, 761.301 7,572,657 | 24,797,873 | 738,129, 608 22. 80 
1899....... 13, 562, 810 15,730, 346 6, 716, 831 7,401,948 , 25,811,285 | 801.976.021 , 31.3 
1900. ...... 16,151,557 | 17,799,016 | 7,429,457 — 8,187,262 | 27,684,964 846, 041, 848 31.88 
1901....... 16, 260,800 | 17,934,201 8, 943, 938 | 9,861,107 ! 30,565, 923 | 870.711, 044 33. 09 
1902....... 15,259,674 | 17.090, 835 9,701,682 ' 10,001,254 | 37.907.163 ^ 888, 453,950 | 33. 95 
1903....... 17.818. 000 19. 640. 7*1 10,088,845 , 11,120,934 | 37.562, 430 972.195, 531 | 36. 76 
1904....... a 19,318,370 , 21,294, 639 10, 772, 240 11,874,240 | 43.332, 409 983, 527. 562 35 78 
1905. ...... a 17, 233, 871 18, 996,896 | 11,630,000 12,819,749 | 45,478,314 | 1,034, 156, 604 | 7. 98 
A A A ES EROS b 47,898,532. cl, 106, 478, 707 7. 43 
a These figures also include the production of Finland. 
b This includes the output of Canada (1905, 8,775,933 short tons); India (1905, 9.427,868 short tons); 


New South Wales (1906, 8,541,525 short tons); Spain (1906, 3,620,588 short tons); 
(1906, 3,081,272 short tons); 


399.199 tons); 
Mexico, China, 


South African Republic 
New Zealand (1905, 1,776,047 tons): Sweden (1905, 355,364 tons); Italy (1904, 
ueensland (1905, 592,845 tons); also that of Holland. 
rkey, Servia, Portugal, etc. (estimated), 8,174,807 tons. 
c Latest avallable figures are used in making up totals for 1906. 


atal, Cape Colony Tasmania, 
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COAL TRADE REVIEW. 


The principal feature connected with the coal-mining industry of 
the United States in 1906 was the practically complete suspension of 
operations in the anthracite region of Pennsylvania and in the organ- 
ized bituminous coal-producing States during the spring months 
while the adjustment of the wage scale was under way. This sus- 
pension in the anthracite region lasted from April 1 to May 14, during 
which period only one mine in that district was kept in operation. 
The amount of time lost in the anthracite region represented 18.8 
per cent of the time worked, and resulted in a decrease of near! 
5,700,000 long tons. The suspensions in the bituminous coal- 
producing States ranged from about 30 days in some cases to nearly 
11 weeks in others. During the period of idleness a lack of harmony 
developed in the ranks of the operators and the associations com- 
posed of them throughout the several States, and by degrees com- 
promises were concluded with the miners and work was from time 
to time resumed. The most serious effect of the suspensions was the 
breaking up of what. has been known as the interstate agreement, 
which was in effect in the competitive States of Pennsylvania, Ohio, 
Illinois, Indiana, and parts of Kentucky and West Virginia, which 
also largely controlled the agreements made between the operators 
and the miners in the southwestern district, composed of Kansas, 
Missouri, Arkansas, and Indian Territory. 

In spite of the fact that 211,304 men in the bituminous States were 
idle for an average of 63 days each, and that the idle time was equal 
to 13 per cent of the total number of working davs made, the bitu- 
minous coal production of the United States increased 27,812,082 
short tons over that of 1905. This was due to the fact that during 
the earlier months of the year, in anticipation of the suspension of 
mining, production was pushed to the utmost by both miners and 
operators. During the suspension mining in the unorganized States, 
such as West Virginia and Alabama, in the East, and in the Rocky 
Mountain States, was unusually active; and this, with the activity 
following the period of suspension, brought the tonnage up to what 
would have been a normal increase over the output of the precedin 
year, and it is doubtful if there would have been any larger total 
production had no suspension of operations occurred. 

Notwithstanding the almost complete shut down in the mining 
districts dominated by the United Mine Workers for, as stated, 
periods varying from 1 month to 11 weeks there was no formally 
declared strike, the miners being simply requested by their leaders 
to suspend work pending the adjustment of the wage scale. The 
occasion was remarkable for the comparatively few instances of 
lawlessness, and while the chances for a peaceful settlement seemed 
at times sadly remote the differences were finally adjusted without 
governmental interference or an appeal to arbitration. 

During portions of the year the usual complaints were made of 
shortage of car supply and of motive power on the part of the trans- 
portation companies. This was particularly felt in the earlier months, 
when mining was so active and coal was being hurried as fast as pos- 
sible to distant points for storage against a period of idleness. 

A comprehensive idea of the conditions which prevailed throughout 
the United States may be obtained from the following reviews of the 
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coal trade in the principal cities. These have been prepared by 
secretaries of boards of trade or other local authorities familiar with 
the trade conditions. 

NEW YORK CITY. 


The following review of the coal trade of New York City has been 
prepared for this report by Mr. Frederick Hobart, associate editor 
of the Engineering and Mining Journal: 

The local coal trade of New York City continued to increase durin 
1906, as was to be expected from the steady growth of population an 
the activity of all classes of manufacturing operations. There was also a 
certain tendency to concentrate the trade, owing to the increase in the 
number of large consumers. The greater number of new buildings 
in the city are large houses, givine room for a number of tenants, in 
which heat and hot water are distributed from a single plant for each 
building. The use of electric light and power is also continually 

owing, requiring additions to the electric generating and distribut- 
ing plants. Moreover, during the year there were under construction 
several large plants for the transportation companies, including those 
made necessary by the adoption of electricity on the trunk-line rail- 
roads entering the city. Most of these transportation plants did not 
enter into use in 1906, but they will nearly all be large consumers 
during the current year. 

There have never been any statistics kept from which the approxi- 
mate coal consumption of New York City could be deduced. The best 
informed men in the trade hesitate to name any definite figures, and 
an attempt to compile records of deliveries and tonnage has been sur- 
rounded with so many difficulties that it was necessarily abandoned. 
The district to be covered properly includes, besides the city itself, a 
number of large suburban towns and the adjacent manufacturing 
cities, such as Jersey City, Newark, Paterson, Yonkers, and Port- 
chester. Estimates of the consumption of anthracite coal in this dis- 
trict vary from 15 to 25 per cent of the total output, and these are 
made by men of long experience in the trade. The most that can be 
said is that a much larger part of the anthracite production is con- 
sumed in this district than in any other equivalent area of this 
country, and this is supplemented by a large quantity of bituminous 
coal drawn from Pennsylvania, Maryland, and West Virginia. 

New York, if we include, as must properly be done, all the New York 
Harbor shipping ports, is each year taking more of the coastwise trade 
which supphes a large part of New England. Of these shipments a 
record is kept by the Bureau of Statistics. The totals reported from 
the New York Harbor ports for the year 1906 were 12,739,518 tons of 
anthracite and 9,527,131 tons of bituminous coal, or 22,266,649 tons 
in all. There is no available record, however, of the destination of 
this coal. This coastwise coal is not shipped from the city docks, but 
from what are known as the harbor ports, the terminals of the coal- 
carrying railroads. These are nearly all on the New Jersey shore, 
including Weehawken, Hoboken, Jersey City, Port Johnson, Port 
Reading, ean ee Perth Amboy, and South Amboy. Some 
bituminous coal is shipped from the Baltimore and Ohio terminals on 
Staten Island. 

This coastwise trade continues to be done largely by sailing vessels, 
notwithstanding the extended use of barges towed by steam tugs. 
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The barges are, for the most part, owned by the railroad companies 
and have a large carrying capacity. The tows are subject to some 
drawbacks in stormy weather, and in 1906 there was rather a large 
percentage of loss among the barges; larger in proportion than 
among the sailing vessels. The number of barges, however, is 
increasing, but perhaps not faster than the total trade grows. 

One thing which favored the coasting trade was the absence of the 
severe storms which sometimes descend on the Atlantic coast in the 
late summer and fall. There was some stormy weather, of course, 
but no great tempest, and the percentage of wrecks of coal-carrying 
vessels was lower than in several preceding years. There was some 
complaint of delays in unloading at New England ports, especially at 
those where coal is transferred to the cars of the New York New 
Haven and Hartford Railroad. This brought about a general 
enforcement of demurrage charges and a disposition to insist upon 
the “loading and unloading” clause in vessel charters. The supply 
of vessels for the coastwise trade was generally good for three quarters 
of the year. In the closing quarter, October-December, there was 
some scarcity, especially of the smaller vessels, which are in demand 
for certain ports, and freight rates were forced up. In some cases 
shipments were delayed. In October there is always a rush for the 
smaller boats which can make what are known as the shoal-water 
ports in Maine, which are closed by ice in the winter. In 1906 ice did 
not form until later than usual, owing to the continued mild weather 
of November and early December, and fall supplies reached those 
ports without trouble. 

There was some trouble in the second half of the year over car le 
ply on the railroads. This caused at times considerable delay in the 
deliveries of coal to the eastern markets. This trouble, however, 
did not at any time reach the acute stage which developed in the West. 
The anthracite companies have their car supply better in hand and 
more under their own control than any other group of railroads in 
the country. The trouble in anthracite deliveries was comparatively 
small, and that with bituminous traffic was felt chiefly in the West 
Virginia coals. The mild winter and the absence of snow helped to 
prevent excessive trouble from this cause. 

There was the usual trouble with the New England roads, and at 
least twice an embargo was placed on cars going to the New York, 
New Haven and Hartford road on account of delays in returning cars 
sent to points on its lines. 

The bituminous trade in New York for the year followed very much 
its usual course with little variation from previous years in volume and 
prices, and with few special incidents. In the usual season for con- 
tracting in the spring there was some holding back on account of the 
delay of the trunk lines in announcing freight rates for the season. 
When this was settled there was rather less than the usual number 
of contracts, because some large consumers thought it might be bet- 
ter policy to hold back and trust to the open market. There was, 
rather conspicuously, an absence of the undercutting and sharp prac- 
tice between operators in the West Virginia and Pennsylvania regions, 
which has been much in evidence in former years. Some apprehen- 
sion was felt as to the probability of a strike of the miners; but in the 
end this did not seriously affect the New York trade. The supplies 
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for this trade are drawn chiefly from the Clearfield and minor districts 
in central Pennsylvania, the Cumberland district in Maryland, and the 
New River and Pocahontas fields in West Virginia. The coal coe 
from western Pennsylvania is largely bunker coal for steamships an 
does not enter into the local trade to any extent. In the regions 
named settlement came early, and there was no real trouble in getting 
coal at any time. Dealers were inclined in April to restrict wie liveries 
to actual needs as a precaution, but this disposition lasted for two or 
three weeks only. The settlement with the miners, when made, 
caused hardly a ripple on the market. 

Prices were faily well maintained all through the year. Most con- 
tracts were made approximately on the basis of $2.55 to $2.65 per ton, 
free on board, New 1 ork Harbor, for good-grade Clearfield. The price 
in the open market was from $2.60 to $2.70, for the same grade as a 
basis, for the greater part of the year. In the late fall sales were 
made up to $2.80 aud. even $2.90 for Clearfield; but in most. cases 
these were for lots needed for immediate shipment to shoal-water 

orts. The price given for good-grade Clearfield applies to most of the 
union coal including New York Harbor, with one exception. 
Cumberland coal has its special customers and usually commands a 
higher price, very little of 1t coming on the open market. 

On the whole, the year in the bituminous-trade was quiet and un- 
eventful. The coal companies were generally prosperous, as was 
shown in several cases by increased dividends. 

The anthracite trade presented the unusual feature of a year hardly 
at all disturbed by a threatened strike and an actual suspension of 
work for six weeks. The negotiations between the companies and the 
miners' union were followed with much interest, but there was a gen- 
eral belief that a peaceful solution would be reached, and consequently 
there was very little excitement. 

Moreover, it was evident that provision for the suspension had been 
made by the companies in the storage of large quantities of coal at 
various points on their lines. These stocks proved sufficient. to tide 
over the suspension, and there was no break nor delay in deliveries, 
except that supplies were furnished only as needed, simply as a pre- 
caution. This, however, did not involve any close restriction upon 
trade. The main effect was that the discounts of 50 cents per ton in 
April and 40 cents in May, usually given from the tide-water list 
prices, were withheld on account of the uncertainty. The discounts 
of 30 cents in June, 20 cents in July, and 10 cents in August were 
given, as usual. 

For the rest of the year the market for anthracite was generally 
quiet. About September an unusually large demand for the small or 
steam sizes developed, and this continued up to the end of the year. 
As a rule, in previous years there has been a surplus of such coal 
offered, so that at times it has been sold at a shade below the list 
prices and there has been a competition for orders. In 1906 there 
was no pressure to sell; on the contrary, some dealers found it difficult 
to keep up with orders. This pressure was not, however, sufficient to 
bring about any advance in prices. Since the close of the year the 
question of an increase in price in the steam sizes has been discussed 
and it will probably be made. 

The list. prices of anthracite continued unchanged throughout the 
year. They were for the prepared sizes, $4.70 for lump and $5 for 
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egg, stove, and chestnut, free on board, New York Harbor. As 
already mentioned, no discount for April and May was given; the 
usual discounts of 30, 20, and 10 cents per ton for June, July, and 
August, respectively, were allowed. "These summer discounts have 
been found to work well so far. For the small or steam sizes prices 
were generally uniform, averaging $2.80 to $3 per ton for pea; $2.25 
to $2.50 for buckwheat; $1.40 to $1.45 for rice or buckwheat No. 2; 
$1.30 to $1.35 for barlev, or buckwheat No. 3; all free on board, New 
York Harbor. 

If exact figures could be compiled, it would probably be found that 
the local consumption of the prepared sizes was somewhat less in 
1906 than in the previous year, owing chiefly to the mild winter; in 
part also to the increased disposition to use pea coal as a domestic fuel. 

he consumption of steam sizes showed an increase, owing to activity 
in manufacturing and to their use in the large office buildings and 
apartment houses having central heating plants. There was also a 
disposition to enforce the city smoke ordinances a little more strictly, 
which tended to an increased use of anthracite steam sizes instead of 
bituminous coal. 

An improvement is in progress which will affect the delivery of 
coal for local use in the borat hs of Brooklyn and eine "The 
close connection of the Long Island Railroad with the Pennsylvania 
and the improvements on the former line will make it possible to 
deliver coal in large quantities at a number of central points where 
distributing yards will be established. In many cases it will be pos- 
sible to place cars directly in the yards of the factories and power 
houses. This will make it possible to decrease largely the cartage 
required in local distribution, which has heretofore been made 
entirely from the water front. The Long Island Company has a belt 
line, with several branches, which has made this improvement pos- 
sible, and it will prove an important economy in the delivery of coal 
to nearly one-third of the city. 

There was some discussion during the year as to the cost of dis- 
tributing coal to consumers. In New York, when the tide-water 
price is $5, the usual charge to small consumers is $6.25 to $6.50 per 
ton. Where coal is sold by the 100-pound bag or by the bucket, 
of course the buyer pays much more. Local consumers complain 
of the high price they have to pay; but local dealers claim that $1.25 

er ton is only a small margin to provide for cost of storage, cartage, 
abor, waste, and other items, and that it leaves but little to pa 
the interest on invested capital. It is evident that present metho 
of distribution are costly and wasteful, but it is not easy to plan any 
decided improvement. The only great betterment in sight is the 
general substitution of gas or electricity for coal for domestic pur- 
poses. 

BOSTON, MASS. 


Mr. Daniel D. Morss, secretary of the Boston Chamber of Commerce 
has prepared for this report the following review of the coal trade o 
that city in 1906: 

The year 1906 opened with a good trade in coal. Both consumers 
and dealers were disposed to keep their stocks well up in view of the 
uneasiness which prevailed at that time regarding the outcome of the 
prospective differences which seemed likely to develop between the 
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opoto and miners in the anthracite regions when the question 
of renewal of contracts came up for settlement. 

An unusually mild winter curtailed consumption to an appreciable 
extent during the months of January and February, and led. some of 
the larger retailers early in the year to send out circulars advising 
their customers to keep their bins filled up, reminding them of their 
uncomfortable experiences during the last strike, and urging them 
to try to avoid the possibility of a repetition of those experiences by 
being des ared for the worst. 

In April, while negotiations were actively in progress between the 
miners and operators, the latter did not advance their schedule, but 
practically ceased shipping out New England orders, merely putti 
them on file to be considered in order when shipments were resumed 
In this way loca] dealers were left in a position of uncertainty that 
was far from comfortable. 

After the danger from strike conditions was averted the market 
became dull and lifeless, as dealers’ stocks were unusually heavy for 
the season, the demand from small consumers was materially lessened, 
and the usual midsummer dullness was intensified. 

The usual monthly advances of 10 cents made by the anthracite 
companies had little effect in stimulating the demand until early fall, 
when there came the usual demand from the dilatory class of traders. 
For the remainder of the year the trade was normal. 

The total receipts of anthracite for the year 1906 were 1,659,679 
long tons, against 1,977,398 tons in 1905, and were the smallest fora 
number of years, excepting always the year of the strike, 1902. 

On the other hand, the receipts of bituminous coal are steadily 
increasing from year to year, and totaled 3,517,916 long tons in 1906, 
against 3,406,761 tons in 1905. 

Of the total anthracite receipts 197,690 long tons were forwarded 
to New England points, while the quantity of bituminous forwarded 
was 1,370,477 long tons, leaving the net receipts of same for con- 
sumption 2,147,439 tons, against 2,312,882 tons in 1905. 

The following table shows the receipts of both anthracite and 
bituminous coal by months for 1906, the totals for 1906 compared 
with those for 1905 and 1904, the quantity received at Boston and 
forwarded to New England points, and the net receipts at Boston for 
local consumption: 


Monthly receipts of coal at Boston, Mass., for 1906, with comparisons, in long tons. 


Total, 1905.... 1,977,398 


Total, 1906... 1,659,679 | — 3,517,916 | 197, 
Total, 1904.....| 2,002,779 


uantity forwarded to Net receipts (for local 
Receipts. | "New England points. consumption). 
Month. Sos ES A PIN 
Anthracite. | Bituminous. Anthracite.. Bituminous. | Anthracite. | Bituminous. 
PINARES ERRE EA oe 
January............. 120, 761 309, 952 17,231 126, 091 103, 530 183, 861 
February............ 93, 236 330, 360 13,004 118,274 80, 232 212,086 
March............... 158, 810 343, 574 20, 933 163, 994 137,877 179, 580 
AD asepiaa USES 102, 599 324, 680 17,714 133, 447 84, 885 191,233 
May ii ic 120, 475 300, 430 9, 627 104, 917 110, 848 195, 513 
JUune..i oa reas 100, 089 263, 819 14,041 108, 872 176, 048 154, 947 
WMV 125, 623 299, 153 11,766 127,051 113, 857 172, 102 
August. E 113, 347 247, 345 10, 201 120, 790 103, 146 126, 555 
September........... 134, 971 309, 213 13, 084 92, 540 121, 887 216, 673 
October............. 164, 806 208, 357 21,850 90, 075 142, 066 208, 282 
November........... 171, 009 237, 942 26, 192 95, 821 144, 817 142, 121 
; ; 41, 906 | 164, 436 
` , , , 
: 3, 065, 873 5 i ,971, 
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The receipts of anthracite coal by rail fell off from 35,920 tons in 
1905 to 29,005 tons in 1906, while the rail receipts of bituminous 
increased from 41,104 tons in 1905 to 87,251 tons 1n 1906. 

The receipts of foreign coal were 658,072 tons in 1906, against 
608,471 tons in 1905, and were practically all gas coal from the 
Provinces. 

For steam purposes domestic coal holds the trade. 

The following table shows the receipts of domestic and foreign 
coal at this port for a series of five years: 


Receipts of coal at Boston, Mass., for five years, in long tons. 
Domestic. 


E _ PER Foreign. 
Year. By water. | By rail. Total. 


Anthracite. | Bituminous. | Anthracite. | Bituminous. | Anthracite. | Bituminous. 


2, 103, 696 40, 755 120, 812 41, 766 1,001,520 | 4,283, 198 
1903...... 2,042, 512 2,078, 499 109, 033 185, 330 22, 432 1,226,134 | 5,663, 940 
1904...... 1,961, 785 2, 397,885 40, 994 117,005 cias 550, 383 | 5,068, 652 
1905...... 1,941, 478 2,151,186 35, 020 41.104. 1. c aseeca 608,471 | 5,384,150 
1906...... 1,630, 2,772, 593 22, 005 3491 [ie eee ee 658.072 | 5.177,505 


Coastwise coal freights in 1906 averaged somewhat higher than in 
1905. While the minimum summer rates were as low as at the cor- 
responding time in 1905, the maximum rates were considerably 
higher than the maximum of 1905. Rates from New York to Bos- 
ton ranged from 50 cents to 90 cents; from Philadelphia, from 60 
cents to $1.05; from Baltimore, from 65 cents to $1.15; and from 
Norfolk and Newport News, from 65 cents to $1.10; the average 
range from minimum to maximum being 45 cents in 1906, against 
25 cents in 1905. 

Coal freights to Boston during 1906. 


| Minimum. . Maximum. 
From— AAA > 

Rate Date. Rate Date 
New LOT. ici $0.50 | July 1-July 15............... $0.90 | December 15. 
Philadelphia ............................. .60 | July 1-August 31........... 1.05 | November 24. 
BaeUIMOO.. cursis A oderat rris 1.15 | November 30, 
Norfolk and Newport News............. .65 | August 15.................. 1.10 | December 10. 


Retail ps opened at $7.25 for stove and chestnut, $7 for egg, 
$6.50 for furnace, $8.50 for Franklin, and $7.50 for Shamokin. 

On March 31 prices were advanced to $8 for all sizes of ordinary 
anthracite, with Franklin at $9 and Shamokin at $8.25. About 
the middle of April the earlier prices were restored, and in May all 
prices were reduced to the summer level, as follows: $6.75 for stove 
and chestnut, $6.50 for egg, $6.25 for furnace, $8 for Franklin, and 
$7 for Shamokin. These prices prevailed till the last week in Octo- 
ber, when an advance of 25 cents per ton on all sizes was established 
and maintained through the remainder of the year. 


PHILADELPHIA, PA. 


The following review of the coal trade of Philadelphia has been 
prepared for this report by Mr. Samuel R. Kirkpatrick: 

Burin g the early part of 1906 there was grave apprehension as to 
the outcome of the anthracite coal trade. The agreement which 
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had been entered into between the operators and the miners expired 
on March 31, and there were threats of another strike unless they 
could be brought together. This situation caused considerable un- 
easiness, which in a measure strengthened not only the wholesale 
trade but the retail as well. The strike of 1902 had taught the con- 
sumer a lesson, and the quantity of coal stored during the early 
months of 1906 was greater than ever before. During the month of 
March the demand for anthracite for domestic use was unprece- 
dented, and the retailers-had more orders than they could fill. 
Everybody anticipated trouble between the operators and the miners 
in April, and it was thought that if there should be a strike it would 
be of long duration. The coal companies had prepared for a long 
struggle, and the coal stored in the various yards of the more impor- 
tant coal companies amounted, it is estimated, to over 7,000,000 
tons. The year 1906 was not a record-breaking one, yet the con- 
sumption of anthracite was very large, and if the winter of 1906—7 
had been a severe one, it is believed that a greater quantity of coal 
would have been consumed. The previous winter was a mild one, 
and the quantity of coal used for domestic purposes was consider- 
ably less. It is thought that at the end of February: 1906, there 
was more coal in the bins of the consumers than ever before. 
Although since the anthracite strike of 1902 the price of anthracite 
has been higher, there has been a large increase in the quantity of- 
coal consumed. The strike also taught the consumer the wisdom of 
economy in the use of his coal supply. Each year the Eastern cities 
show an increased consumption of coal, ub is natural and war- 
ranted by the increase in population. "There is also, however, a fur- 
ther increase in the consumption of anthracite in the Far West. 
Owing to the threatened strike of the miners in the spring of 1906, 
the shipments of anthracite to the lake ports were not begun as 
early as usual, but when the mining situation became settled large 
quantities of hard coal were sent to the West. During the winter of 
1905-6 the quantity of anthracite used was considerably less than is 
usual. This was on account of the open season, and was general 
throughout the country where anthracite is used. Although the 
uantity of coal used was considerably less, there was a great demand 
or anthracite during March and April. This was occasioned by the 
unsettled condition of affairs in the anthracite region, and in order 
to be prepared for any ura d the housekeeper, as well as the 
large consumer, began to lay in his stock prior to April 1. In a 
number of cases open plots of ground adjacent to manufacturin 
sites were leased and eliaussnds of tons of anthracite were store 
thereon. At the same time the domestic eizes of coal were sought 
by all consumers, and it is safe to say that the retail trade durin 
March, April, and May had all it could do to supply the demand. 
In meu cases the quantity of coal] laid in was much more than was 
needed. 

On April 1 the anthracite miners suspended work, and for over 
one month they were out. During that time there was a la 
demand for anthracite, and although the regular coal companies did 
not advance the price at the mines, retail prices of anthracite soared. 
Usually the coal-producing companies make a reduction of 50 cents 
a ton on all coal ordered in April, and until the 50 cents is restored 
there is an advance of 10 cents a month. Notwithstanding the fact 
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that there was no reduction in April, orders for immediate delivery 
were large—so large, indeed, that the coal companies made an allot- 
ment, and in no case did the dealers secure all they asked for. At 
the same time the independent operators were reaping & harvest and 
were selling their product to the dealers who were willing to pay for 
it. In many cases as high as $7 & ton was paid by the dealers for 
domestic sizes of anthracite. Generally, however, the coal pur- 
chased was bought at the regular circular price. 

The shut down of the mines lasted about six weeks, and then the 
coal companies reduced the price 40 cents a ton on domestic sizes in 
May, 30 cents in June, 20 cents in July, and 10 cents in August, so 
that by September the regular circular prices were again in effect. 
The demand for anthracite during March and April had a depressing 
effect on the trade during the rest of the summer months. It is 
said that there was more coal stored in the early part of 1906 than 
ever before. All sizes of anthracite were in demand, and the smaller 
sizes, which had accumulated so fast as to give the producing com- 
panies some apprehension, were readily taken. Considerably more 
coal could have been sold in March and April if the larger producing 
companies had delivered it. The manufacturing establishments 
sought all they could get, but had to be satisfied with what was 
given them. Public plants were provided for, and the stock of coal 
secured by these plants in March and April was unusually large. 
The officials of the producing companies were uncertain as to the 
outcome, and made arrangements for a prolonged struggle. The 
stocks of hard coal on hand on March 1 are said to have been the 
largest in the history of anthracite mining. 

The anthracite coal companies produced a smaller quantity of coal 
in 1906 than in 1905, owing to the shutting down ot the mines. Since 
the strike of 1902 the coal companies have not regained all of their 
lost trade. During that time many manufacturing plants converted 
their furnaces into bituminous burners, and they face not resumed 
the burning of anthracite. While some of the trade has been regained, 
there are still many plants that have practically given up the use of 
hard coal. In Philadelphia, however, certain restrictions exist which 
almost compel the manufacturers to use only anthracite. 

If it had not been for the strike of the anthracite coal miners it is 
believed that the output in 1906 would have exceeded that of the 
previous year, or would at least have been as large. As previous! 
stated, there was a great demand for immediate delivery in Marc 
and April, which somewhat unsettled the trade. During these 
months, however, the large coal companies depended upon the stock 
they had stored, and they were careful as to whom they sold coal. It 
is said there was considerable discrimination, and the dealers in many 
cases had to depend on the individual operators to secure the little 
coal that could be had. The individual operators took advantage of 
the situation, and prices were higher at the mines than those which 
obtain generally for coal delivered to the consumer. Naturally in 
many cases exorbitant prices were paid by the consumers, who were 
afraid that it would be several months before harmony was restored 
in the anthracite region. From February until about the end of May 
there was good demand for domestic and steam sizes, and the stocks 
on hand were considerably reduced. With the beginning of June the 
demand fell off, and there was no general resumption until after the 
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summer holidays. During the months of October, November, and 
December trade was brisk, and retail dealers had all they could do to 
supply the demand. 

ladelphia continues to rank as one of the greatest coal-shipping 
ports of the country, and sends coal to all parts of the world, although 
the bulk of the product sent out from Philadelphia is destined to ports 
on the New England coast. The Philadelphia and Reading Coal and 
Iron Company, and the Pennsylvania and the Baltimore and Ohio 
Railroad companies are the three most important shippers of coal 
from this port. The Reading has the largest and most improved 
piers for the handling of anthracite coal on Delaware River, although 
the Pennsylvania and the Baltimore and Ohio railroads have lately 
installed better facilities for the handling of coal in bulk. The 
Reading’s Port Richmond piers are well known. Here this company 
not only sends out millions ot tons of anthracite, but a very large 
quantity of soft coal. During the last few years the Reading’s soft- 
coal shipments have increased, and every effort is being made to 
encourage this branch of the business. At the Greenwich piers the 
Pennsylvania Railroad Company sends out daily a large quantity of 
soft coal as well as of anthracite. This company has the largest soft- 
coal trade. The Baltimore and Ohio has also increased its tonnage 
from Philadelphia. 

The quantity of anthracite coal consumed in Philadelphia during 
1906 was 3,999,953 tons, as compared with 4,371,478 tons in 1905. 
This reduction was principally due to the labor troubles in the anthra- 
cite mines and to the mild winter of 1906-7, which left a large quantity 
of coal in the bins of the consumers. There was an increase in the 
consumption of bituminous coal—2,327,019 tons, as against 2,143,024 
tons in 1905. This increase was in a measure brought about by many 
manufacturing plants stocking up early in the year, so that in case of 
trouble they would be prepared. 

All the coal and railroad companies have greatly improved their 
facilities for the handling of both anthracite and bituminous coal. It 
is no longer a problem to ship each month 5,000,000 tons of coal. A 
few years ago two months’ production of this quantity brought about 
a congestion at the mines, and embargoes had to be placed on certain 
sections. Now the companies are better prepared to handle any 
quantity, and it is thought that if it were necessary 6,000,000 tons 
a month could be produced and handled. The total shipments of 
anthracite to Philadelphia in 1906 were 5,622,137 tons, as compared 
with 6,243,089 tons in 1905, a decrease of 620,952 tons. The ship- 
. ments of bituminous in 1906 were 6,566,757 tons, as compared with 
6,658,320 tons in 1905, a decrease of 91,563 tons. There was a 
decrease in the shipments of anthracite for export amounting to 
1,316 long tons, and of bituminous amounting to 100,275 long tons. 
There was also a falling off in coastwise and harbor shipments of 
bituminous. 

Owing to the strike of the anthracite miners in April the coal 
companies did not issue the regular spring prices until May, and then, 
instead of a decrease of 50 cents, only 40 cents was taken off. The 
circulars that have been in force for the last several years were 
continued at the expiration of the four months during which the 
reduction was in force. The Philadelphia and Reading Railway 
Company maintained its lead as the largest anthracite carrier in the 
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United States. For years this company has been known as the great- 
est anthracite carrier, and of late years it has been steadily forging to 
the front as a carrier of bituminous coal. Owing to the many and 
varied industries along its line, it has always a large demand for all 
kinds of coal in times of prosperity. During 1906 there were few 
manufacturing plants that were not working to their full capacity. 

During the Tabor troubles in the &nthracite region the same sort of 
difficulty prevailed in the bituminous region. In some sections of 
the soft coal belt the mines were shut down for four months, but 
owing to the employment of nonunion men by a number of independ- 
ent operators shipments of coal were kept up. Although the pro- 
duction was curtailed, enough coal was brought from the mines in 
West Virginia and other points to satisfy all who were in need of fuel. 
Prices were at times higher, and in some instances bituminous coal 
rose to $2 a ton at the mines. "The strike of the bituminous miners 
in & measure assisted the producers of anthracite to get rid of some of 
their steam sizes. Many of the manufacturers, however, had laid in 
large quantities of coal prior to the going out of the men, and with the 
soft coal that was being mined by the independent operators they 
had no trouble in securing all the fuel they required. 

There is a growing demand on the part of the consumer for pea 
size of anthracite. "This grade of coal is being more extensively used 
by the householder than ever before. In some cases furnaces have 
been altered so that pea size can be used to advantage. Some of the 
coal companies are turning out what they call extra large pea. The 
size of this coal is between that of ordinary pea and chestnut. 

The prices of the smaller sizes of anthracite coal at the mines for 
each month of 1906, as compared with the same time in 1905. are 
shown in the following table: 


Prices per long ton for steam sizes of anthracite at the mines in 1905 and 1906, by months. 


1905. 1906. 
Month. —————————————————— C 
Pea. Buckwheat. | Rice. Pea. Buckwheat. Rice. 

January.......... $1. 40-$1.75 ¡ $0.80-$1.25 | $0. 40-$0.75 | $1.60-$1.75 ¡ $0.90-$1.25 $0. 45-80. 75 
February........ 1. 40- 1. 75 . 80- 1.25 .40- .75 1. 50- 1.75 .90- 1.25 .45- .75 
March............ 1. 40- 1.75 .80- 1.25 .40- .75 1. 50- 2.35 1.00- 1.50 . 45- 1.25 
ApriS..i 1. 40- 1.75 .80- 1.25 . 40- .60 (Strike.) (Strike.) (Strike.) 
MAY cae 1. 40- 1.65 . 80- 1.10 .40- .60 1. 50- 1.75 .90- 1.25 .50- .65 
JUNC or vovle x xs 1.30- 1.50 . 80- 1.10 40- .55 1.35- 1.75 .90- 1.25 .40- .65 
JO Nissan eu caes 1.20- 1.50 .70- 1.00 .35- .5 1.25- 1.75 .90- 1.25 .45- .65 
August... oss 1. 20- 1. 50 .70- 1.00 .30- .60 1.25- 1.75 .15- 1.25 .40- .65 
September....... 1.20- 1.50 .63- 1.00 .30- .60 1.25- 1. 75 .75- 1.25 40- .65 
October.......... 1. 35- 1.50 . 75- 1.00 .40- .00 1.35- 1.75 .90- 1.25 40- .65 
November....... 1. 40- 1.75 .85- 1.25 .90- .65 1.50- 1.75 .90- 1.25 50- .75 
December........ 1. 50- 1.85 . 85- 1.25 .90- .75 1.75- 2.00 | 90- 1.25 50- .75 


a During April, 1906, the mines were shut down and very littlecoal was sold. Individual operators 
received as much as $3 a ton for pea, $2 for buckwheat, and $1.50 for rice. 


There was a falling off in the exports of anthracite to forei 
countries from Philadelphia in 1906 as compared with 1905. The 
shipments of hard coal to points outside of the United States amounted 
to 39,098 long tons in 1906, as against 40,414 tons in 1905, a decrease 
of 1,316 tons. The largest quantity of hard coal exported in 1906 
from this port, 25,569 long tons, was sent to Cuba. exico received 
472 tons, or 72 tons more than was shipped during 1905. "The 
exports to Canada in 1906 amounted to 8,032 tons; to Newfoundland, 
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4,026 tons; and to Bermuda, 846 tons. The export shipments of 
bituminous also showed a falling off in 1906, the tonnage amounti 
to 603,151 long tons, as against 703,426 tons in 1905, a dence df 
100,275 tons. Cuba takes the largest quantity of bituminous coal, 
which in 1906 amounted to 285,647 long tons; Mexico took 190,437 
tons, the British West Indies 11,246 tons, the Danish West Indies 
15,243 tons, and the French West Indies 31,651 tons; 6,685 tons were 
sent to Italy, 26,824 tons to Canada, and 2,893 tons to the Philippines. 
The total value of the anthracite coal exported was $175,705 and that 
of the bituminous was $1,647,119. 

There was no change in freight rates for local delivery during the 
year. The charges per ton, which vary according to the region from 
xd the shipment is made and according to size of coal, were as 

ollows: 


Freight rates per long ton on anthracite from coal regions to Philadelphia, Pa. 


; Prepared! > Buck 

Region. sizes | Pea. wheat 
A II ee LE M acte etwa ea suc ee was $1. 70 $1. 40 $1.25 
RAR ae es nope redu ee po Mee A an DU Ld 1. 75 1.45 1.30 
Wyoming. eeo conte te nena ad ves Ra ea ERR CO eee 1. 80 1. 50 | 1.35 


Through the courtesy of the officers of the Pennsylvania Railroad 
Company, the Philadelphia and Reading Railway Company, the 
Lehigh Coal and Navigation Company, and the Baltimore and Ohio 
Railroad Company, data have been furnished from which the follow- 
ing table has been compiled. It shows the distribution of coal at 
Philadelphia for the export trade, the coastwise and harbor trade, 
and the Philadelphia local trade. 


Distribution of coal at Philadelphia, Pa., in 1905 and 1906, in long tons. 


— mm 


1905. | 1906. 


Destination. 3 E ona Md OR ON EE 
Anthracite. | Bituminous.: Anthracite. Bituminous. 
A opos edu ene Mex EE S | 40, 414 | 103, 426 39, 098 | 603, 151 
Coastwise and harbor....................-.... 1, S31, 197 3,811,870 1, 583, 086 3, 636, 587 
OCH Losin vie fefad II UR A IU Rad 4,371, 478 2, 143, 024 3, 999, 953 2,32;,019 
A A A EEE, ! — 6,243,089 | 6, 658, 320 | 5,622, 137 | 6, 566, 757 


The price circular of the Philadelphia and Reading Coal and Iron 
Company, which is the same as that of other companies, is as follows: 


Circular prices for anthracite coal in Philadelphia, Pa., in 1904, 1905, and 1906. 


| 1904. | 1905. 1906. 
Bize. w ‘ il x | Septem | i il Se tem- A ril — 
April. vr. | Apri. E P . r. 
Lump and steamboat......... $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 
Broken: rv oe ese pA 3.00 3.50 3.00 3.50 3.50. 3.10 3.50 
ER A E se DERE 3.25 3.75 3.25 3.75 3. 75 3.36 3.75 
BLOVO. Li raras ps EI 3.25 3.75 3.25 3.75 3.75 3.35 3.75. 
Chestnut.................. sees 3.25 3.75 3.25 3.75 3.75 3.35 3.75 
(.. MONEO ELR SAE hts ets a hata 2.00 2.00 1.50 1.50 3.00 72 ; 1.75 
Buckwheat.................... 1.50 1.50 1.00 1.00 2.00 L 1.25 
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BALTIMORE, MD. 


The following review of the coal trade of Baltimore in 1906 has 
been prepared by Mr. Maurice J. Lunn, editor of Coal and Coke: 

In contrast with the severe winter of 1904-5, the weather con- 
ditions of 1905-6 were not favorable to a large consumption of coal, 
such as would have been the case with severe weather, consequent 
delays to transportation, possible congestions, etc. 

The anthracite-coal business was quite satisfactory during the 
year. In common with other points where anthracite is used, a 
considerable quantity of this coal was laid up in Baltimore in antici- 
pation of a strike in the hard-coal fields, and this, together with the 
mild weather which prevailed, created something of an oy EDD: 
The suspension in the anthracite fields, however, during April and 
the first week or more in May, soon absorbed this surplus, and the 
hard-coal trade ran through the year in fairly good condition, although 
the consumption of this kind of coal was not as large as during 1905. 

The bituminous-coal trade showed some improvement over the 
conditions existing during 1905. The tonnage was large, and the 
open-weather conditions both in the first three months and the last 
two or three months of the year afforded a good movement of this 
commodity. There were the usual shortages in cars for the move- 
ment of soft coal from the mines, but they were not frequent nor long. 
Prices in the bituminous trade in 1906, unlike those of 1905, were 
fair and well maintained throughout the year, and the soft-coal 
business at this port was, as a whole, quite satisfactory. 

Notwithstanding the fact that there were suspensions in the 
bituminous-coal fields of western and central Pennsylvania, Ohio, 
Indiana, and Illinois, pending a settlement of the wage questions 
in these fields, there was little trouble in securing an ample supply 
of coal, as the suspensions had been anticipated by the storage of 
considerable coal, which was quite sufficient to supply the trade 
until mining operations were resumed. There was some difficulty 
in connection with the tide-water shipments during the fall, owi 
to a scarcity of vessels and to unfavorable weather conditions. Bot 
the coastwise shipments and the domestic exports of coal from 
Baltimore, however, showed gains as compared with those of 1905, 
as will be seen from the following tables: 


Coastwise coal shipments from Baltimore, Md., 1903-1906, in long tona. 


Year. | Anthracite. | Bituminous. Total. 
| 
POG so ete RR E EAR EE REESE RR EE EUER: E Ed Ce SET REDE A 1,731, 896 
El, one cn tone lex oar OST UL UAL hd pu D a EE 238, 728 2,064, 060 2,302,788 
A A A tna ta a he hee O 252, 568 2,832,321 3,054, 889 
Vd mIRC 235, 162 3,176,710 3, 414, 872 


Domestic exports of bituminous coal from Baltimore, Md., 1903-1906, in long tons. 


A E A 341, 107 
1904 AA E E E ce died ears 100012 NIDO 2.3 ied bras 458, 203 


_The exports of coke from Baltimore during 1906 amounted to 
69,230 tons, as against 32,954 tons in 1905. 
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The following table shows the receipts and shipments of both 
anthracite and bituminous coal at Baltimore during the past year: 
Receipts and shipments of coal at Baltimore, Md., in 1906, in long tons. 


Tide-water shipments. 


Receipts: === SS 

Coastwise. | Exports. 

BLUR A At 4, 208, 800 3,176,710 458, 203 
Anthracite e ue lol a ias de hts a als 707, 425 238.162 1... 2s 


Ot al cesses certs ok Oe Ne oh leet Wiehe D Ete AE t ATE 4,916,225 | ` 3,414,872 458, 203 


In compiling the coal tonnage of the port of Baltimore it is only 
fair to include the receipts of coal at the plants of the Maryland Steel 
Company at Sparrow Point, Md., about 9 miles from the city, and 
of the Central Foundry Company, located at Dundalk, about 6 miles 
out of the city. These figures, which are not included in the tables, 
are given in the following paragraphs: 

Mr. F. W. Wood, president of the Marvland Steel Company, states 
that its consumption of bituminous coal for all purposes, during 1906, 
amounted to 615,333 long tons, as against 632,450 long tons in 1905, 
and that the company consumed 117,154 long tons of coke during 
the year, purchased from outside sources, in addition to the coke 
manufactured in its own ovens at the plant. 

Mr. J. W. Voorhis, manager of the Central Foundry Company, 
states that 4,098 short tons of coke and 4,105 short tons of coal were 
‘consumed at its plant during the past year, as compared with 4,183 
short tons of coke and 2,863 short tons of coal in 1905. 


PITTSBURG, PA. 


In the following tables is presented a statement showing the quan- 
tity of coal received at and in the vicinity of Pittsburg, by both rail 
and water, and the shipments of coal through and from the Pitts- 
burg district to the west during the last five years. This statement 
has been compiled from reports made to the Geological Survey by 
officials of the railroads entering Pittsburg and by the United States 
army officer in charge of the slack-water navigation on the Monon- 
gahela River and at Davis Island dam on the Ohio River below 
Pittsburg. The railroad officials furnishing the information in this 
report to whom special acknowledgment is due are Messrs. J. G. 
Searles, general coal freight agent of the Pennsylvania Railroad at 
Philadelphia; W. L. Cromlish, coal and coke agent of the Baltimore 
and Ohio Railroad at Pittsburg; C. F. Perkins, general ore and coal 
agent of the Pennsylvania lines west of Pittsburg, at Pittsburg; 
W.A. Terry, general freight agent of the Pittsburg and Lake Erie Rail- 
road at Pittsburg; J. B. Safford, superintendent of the Pittsburg, 
Chartiers and Youghiogheny Railroad at Pittsburg, and H. J. Boot 
general freight agent of the Wheeling and Lake Erie Railroad 
(Wabash) at Pittsburg. The statistics of the movement of coal 
through the Monongahela River locks and the Davis Island dam 
n been furnished by Maj. H. C. Newcomer, Corps of Engineers, 

These TU show that the total movement of coal to and through 
Pittsburg in 1906 amounted to 37,251,690 short tons, against 
33,312,240 short tons in 1905, an increase of 3,933,450 short tons; 
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this in spite of the two months’ suspension of operations in the bitu- 
minous districts of Pennsylvania in the spring of 1906. 

The statement showing this movement has been arranged, first, to 
show the total receipts and shipments by rail and the total receipts 
and shipments by water; and second, the total receipts by rail and 
water to the Pittsburg district, and the total shipments by rail and 
water to points west ot Pittsburg. It will be observed that the rail 
shipments to Pittsburg show a decrease in 1906 of 355,599 short tons, 
while the rail shipments to the west of Pittsburg increased 4,049,128 
short tons. On the other hand, the river shipments to the Pittsburg 
district showed an increase of 1,282,275 short tons, while the river 
shipments to points west of Pittsburg showed a decrease of 1,042,354 
short tons. The total shipments to the Pittsburg district showed an 
increase of 926,676 short tons, while the total shipments to points 
west of Pittsburg showed an increase of 3,006,774 short tons. 

In addition to the coal shipped from the Pittsburg district west 
and that consumed locally, a considerable quantity of coal is shipped 
from the Pittsburg district to eastern points. Complete statistics 
covering the eastern movements have not been compiled. It is esti- 
mated that the total eastern movement in 1906 was between 9,000,000 
and 10,000,000 tons. This would indicate that the total coal trade 
of Pittsburg in 1906 amounted to between 45,000,000 and 50,000,000 
tons. * 


Movement of coal to and through Pittsburg, 1902-1906, in short tons, showing totals by 
rail and vater. 


— —-- =- — = —— —— a A — — ——— => Di ak — —— 


1902 1903 1904. 1905 1906. 

By rail: ; 
To Pittsburg district AA 5,385,017 | 5,160,275 | 5,083,535 | 5,463,012 5,107, 413 
To west of Pittsburg................. 14,568,750 | 15,965, 442 | 16,017,327 | 18,370,308 | 22,419, 496 
Total by Allin iran 19,953,767 | 21,125,717 | 21,100,862 | 23,833,380 | 27,526,909 
By Monongahela River locks: a E ES 
To FE district... ooo ceo 5, 686,022 | 6,303.365 | 4,173,992 | 5,558,541 6, 840, 816 
To west of Fittsburg................. 3,619,905 | 3,069,299 | 2,811,584 | 3,926,319 2. 883, 965 
Total by water................ ee 9,305,927 , 9,372,664 | 6,985.576 | 9, 484, 860 9, 724, 781 


——M— | M | ———————————— | 


—————— a) a) a 


Total shipments.................... 28, 086, 438 | 33,318,240 , 37,251, 690 


9 The coal traffic on the Monongahela is obtained by adding to that which passes Lock No. 3 the coal 
mined and shipped in pools Nos. 1 4nd 2. In 1906 there were consumed in pools Nos. 1 and 2 5,060,861 
tons river coal, and in the harbor below No. 1, including the lower Allegheny River, 1,779,955 tons of 
Monongahela River coal, a total of 6,840,816 tons. 


Movement of coal to and through Pittsburg, 1902-1906, in short tons, showing totals to 
Pittsburg district and west of Pittsburg. 


1902. 1903. 1904. 1905. 1906. 
To Pittsburg district: 
By full: cnc tctotee aa De pae eae 5.385.017 | 5,160,275 | 5,083,535 | 5, 463,012 5, 107, 413 
BY WA Lace ores e ao SR ERR DRE CES $6,086,022 | 6,303,365 | 4,173,992 | 5,558,541 6, 540, 816 
Total to Pittsburg district......... 11,071,039 | 11,463,640 — 9,257,527 | 11.021, 553 11,948, 220 
To west of Pittsburg: | 
Hy AA A 14,568,750 | 15,965, 442 | 16,017,327 | 18,370,368 | 22,419, 496 
By RA otaueeeedeenesd: 3,619,905 | 3,069,209 = 2,811,584 | 3,926,319 2, 883, 965 
Total to west of Pittsburg.......... 18, 188, 655 | 19.034.741. 18, 28, 911 | 22,206,687 | 25,303, 461 
promo cr A | AAA Stud. A A A m itl dtr 
Total shipments.................... 


29,250, 794 | 30, 498, 381 , 28, 086, 438 | 33, 318, 240 | 37,251, 690 
AA A A AA 
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CLEVELAND, OHIO. 


The total receipts of coal and coke in Cleveland, as reported by 
Mr. Munson A. Havens secretary of the chamber of commerce, 
amounted in 1906 to 6,827,087 short tons, an increase, as compared 
with 1905, of 1,102,449 short tons, or 19 per cent. The receipts in 
1905 were 416,846 tons less than in 1904 and the smallest since 1901. 
The receipts in 1906 included 6,021,958 short tons of bituminous 
coal, against 4,846,162 tons in 1905; 145,822 short tons of anthracite, 
against 295,423 tons in 1905; and 659,307 tons of coke, against 
583,053 tons in 1905. The shipments by rail and lake in 1906 were 
3,099,822 short tons, against 2,664,092 short tons in 1905. The 
local consumption (the difference between the receipts and the 
shipments) amounted to 3,727,265 short tons, an increase of 666,719 
short tons over 1905, when the local consumption was 3,060,546 
short tons. 

The following tables show the quantities of bituminous and anthra- 
cite coal and of coke received and shipped and the local consumption 
at Cleveland during the last five years: 


Coal and coke receipts and shipments at Cleveland, Ohio, 1902-1906, in short tons. 


j RECEIPTS. 
| 
Kind. | 1902. 1903. 1904. 1905. 1906. 
Bituminous.... oos ne eec Rr xo rea 4,949,027 | 5,577,964 | 5,347,476 | 4,846, 162 6, 021, 958 
A AA arp Ua ides 58, 405 254, 193 199, 907 295, 423 145, 822 
COG ERE Seeds heel ewe wan sae see 737, 603 763, 430 594, 101 583, 053 650, 307 
A tester nsus 5,845,035 | 6,595,587 | 6,141,484 | 5,724,638 6, 827,087 
[ 
SHIPMENTS. 
Anthracite by raill........................ 6,214 6, 590 27 74 10, 138 
Bituminous by rail....................... 116, 184 62, 082 61, 047 50,575 45, 687 
Bituminous by lake. ...................... 2,234,029 | 2,752,549 | 3,052,819 | 2,567,916 2, 926, 279 
Coke by rall o ees msi rotas 24, 191 18, 170 21,655 45,527 117,718 
Total. A rA bis ACSÉSES 2,380,618 | 2,839,391 | 3,135,548 | 2,664,092 3, 099, 822 


Total coal receipts and shipments, with local consumption, at Cleveland, Ohio, 1902-1906, 
in short tons. 


: TE Local con 
Year. ; Receipts. | shipments. sumption. 
LO A A A a 5, 845, 035 2,38), 618 3, 464, 417 
1008 A A A A NA 6, 605, 587 2,830 391 3, 756, 196 
OU ic ta ts VUES eo sas PERO A nine ULA A E CRIME a ea 6, 141, 484 3, 135,548 3, 005, 936 
jus s uu de e ACI LU 5,724,638 | 2,664,092 | 3,000,546 
TE nn E AA 6,827,087 | 3,090,822 | 3,727,265 


CHICAGO, ILL. 


The following review of the coal trade of Chicago in 1906 was 
compiled by the Chicago bureau of coal statistics and published in 
the Black Diamond of January 26, 1907: 

From a tonnage standpoint the year 1906 was a good one for 
bituminous coal and a disappointing one for anthracite coal. The 
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receipts of anthracite at Chicago by lake for the year were 781,751 
tons, compared with 958,025 tons in 1905, 960,630 tons in 1904, and 
1,176,306 tons in 1903. Receipts of anthracite by rail for last year 
were 744,531 tons, compared with 833,576 tons in 1905, 882,238 tons 
in 1904, and 993,093 tons in 1903. This falling off in anthracite 
- receipts, both lake and rail, is undoubtedly due to the growing popu- 
larity of bituminous coal as a domestic fuel. The advance in the 
price of anthracite has in a great measure been responsible for the 
substitution of the higher grade of bituminous coal where anthracite 
was deemed a necessity a few years ago. Sd coke is also 
becoming a factor as & domestic fuel and is probably responsible for 
a small per cent of the decrease in anthracite consumption. 

The receipts of bituminous coal from Pennsylvania for the year 
amounted to 925,237 tons, as compared with 707,846 tons for 1905, 
which is an increase of 217,391 tons. There was an increase in 
receipts every month in the year, ranging from 580 tons in February 
to 28,612 tons in August. : 

Ohio coal enjoyed a greater demand, with the result that the 
receipts for the year showed an increase of 225,199 tons. The 
receipts for 1906 were 856,833 tons as compared with 631,634 tons 
for the previous year. 

The receipts from Indiana for 1906 were 2,961,926 tons, compared 
with 2,744,405 tons for the previous year. There were compara- 
tively few new operations opened up in Indiana during the year, 
and the increase can be traced to the greater development of the 
old mines. The month of March showed the greatest increase, when 
519,549 tons of coal were shipped to the Chicago market. This was 
an increase of 271,684 tons over March, 1905. 

The receipts of coke have been dropping steadily for the past 
year, and ale produced by the Semet-Solvay ovens at South ya 
is undoubtedly responsible for the falling off in the demand for the 
Connellsville and West Virginia varieties. The receipts of coke for 
1906 were 342,919 tons, compared with 462,734 tons for 1905, which 
was & decrease of 119,815 tons. 

West Virginia and Kentucky coals were not in as great favor 
last year as they have been in previous years. The receipts for 
1906 were 914,420 tons, compared with 968,137 tons in 1905, which 
was & decrease of 53,717 tons. It might be well to mention the 
fact that Kentucky tonnage recorded in this table does not repre- 
sent much of the total, being small compared with the West Virginia 
tonnage. The decrease in West Virginia coal is due to successful 
competition of western coals which do not have to pay a heavy 
freight rate before its product reaches the consumer. 

Illinois coal was shipped into Chicago in greater quantities than 
ever before. The receipts for last year amounted to 4,968,102 tons, 
compared with 3,894,986 tons in 1905, which was an increase of 
1,073,116 tons. New fields have been opened up rapidly, and the 
older mines have been worked to their utmost capacity. If the car 
shortage had not retarded the movement of coal during the months 
of November and December a mark would have been set that would 
poe not be reached again for years to come. The Franklin 

ounty field showed greater development than any other, and this 
district will give & good account of itself in a coal-producing way 
during 1907. 
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Shipments of anthracite to the country decreased 41,089 tons, 
from 583,643 tons in 1905 to 542,554 tons in 1906. The shipments 
of bituminous coal during 1906 were 2,772,294 tons, compared with 
2,183,937 tons for the year previous, which was an increase of 
588,357 tons. 

The receipts of anthracite coal at Chicago by lake and rail in 
1905 and 1906 by months are shown in the following table: 


Receipts of anthracite coal at Chicago, Ill., in short tons, by lake and rail, 1905-1906. 


| Anthracite by lake. Anthracite by rail.| Total anthracite. | 


HR M Increase or 
Month. i decrease 
1905. 1906. 1905. 1906. 1900. | 1906. in 1906. 
i ] 
HER | 
January............ sse MCN 68,244 | 86, 137 68,244 80,137 | + 17,893 
A oo oue FERE cages tess pe 59,389 | — 80,404 5,: 80, 404 + 21,015 
March................... EE: halo 124, 741 92, 037 124, 741 92, 037 — 32,704 
April..................... 59,802 | 66,59 | 66,068 | 43,140 125, 870 109,999 | — 15,871 
a sones | 89,931 9,300' 72,415 | 45,584 162, 346 54,884 |  —107,462 
June..................... 86,129 | 50,021) 52,041 | 58,266 138, 170 108,287 |  — 29,883 
DUNG 2 dde 113.855 | 79,522 | 48,284 | 52,670 162, 139 132,192 | | — 29,947 
August.................- 155,623 | 127,370 | 68,042 | 47,978 223, 665 175,348 !  — 48,317 
Beptember............... 154, 601 95, 649 40, 667 ,904 195, 268 146,553 |  — 48,715 
October.................. 76,818 | 105,302 | 58,016 | 44,653 134, 834 149,955; + 15,121 
November............... 102,854 | 155,805 | 77,000 | 61,425 180, 754 217,230 | + 36,476 
December...........- 1 118,412 | 91,023 | 97,700 | 81,333 216, 181 173,256 | — 42,925 
Total.............. 958, 025 | 781,751 | 833,576 | 744,531 | 1,791,601 | 1,520,282 | a —265,319 


a Net decrease. 


The following table gives a statement of the receipts of bituminous 
coal and coke at Chicago for the last five years: 


Receipts of bituminous coal and coke at Chicago, Ill., 1902-1906, in short tons. 


Increase or 

State from which received. 1902. , 1903. | 1904. | 1905. 1906. decrease 

| | | in 1906. 

[ 

Pennsylvania................ 487, 134 | 617,521 | 516, 362 | 707,846 925,237 | + 217,391 
OMG nta dades 616,335 066,265 | — 506,076 631, 634 856,833 | + 225,190 
West Virginia and Kentucky., 969,132 908,154 | 960,079 | — 968,137 914,420 | — 53,717 
Tllimol8..........o.oooooooo.oo.. 2,958,403 ! 4,301,803 4,094,594 | 3,894,986 | 4,968,102 | +1,073, 116 
Indiana...................... 2,403,519 ; 2,610,710 + 2,713,507 ; 2,744,405 | 2,981,926 | + 217,521 
By lake. oidos oidos 63, 106 85, 164 64, 088 | 79,072 93,729 | + 14,657 
Total bituminous coal..| 7,497,719 | 9,189,623 , 8,915,306 | 9,026,080 | 10,720,247 | +1, 604, 167 
Coke............. sese. | 602,740 | — 591,125 369, 731 | 462, 734 342,919 | — 119,815 


ee A 


In the following table is presented a statement of the receipts 
and shipments of coal and coke for Chicago during the last five 
years: 


Receipts and shipments of coal and coke at Chicago, Ill., 1902-1906, 1n short tons. 


Anthracite. Bituminous. Coke. 

Year. > iem i pina Ea cuc Iac "pU eS at ee ee ee E 

Receipts. | Shipments.: Receipts. | Shipments.: Receipts. | Shipments. 

|? ————————— atten 674,908 199,735 | 7,497,719 1, 830, 615 602, 740 416, 178 
A A Ed 2,169, 399 606,711 | 9,189,623 | 2,184, 193 591, 125 375,942 
1004.5 aa dd pu xd | 1,842, 868 521,628 | 8,915,396 | 2,097,042 369,731 246, 504 
ji: 1S cl A: | 1,791,601 583,643 | 9,026,080 | 2,183,937 462, 734 296,091 
1906.. 2 zd O | 1,526, 282 542,554 | 10,720,247 | 2,772,294 342,919 258, 316 
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The following review of the coal trade of Milwaukee has been con- 
tributed by Mr. William J. Langson, secretary of the chamber of 
commerce of that city: 

Receipts of coal at Milwaukee during the year 1906 show a greater 
increase than in any former year in the existence of the city. The 
total quantity received by lake, rail, and car ferry was 3,815,275 
tons, an increase over the total receipts of 1905 of 657,811 tons. 

Receipts of the last year from lower lake ports consisted of 756,646 
tons of anthracite and 2,597,426 tons of bituminous coal, making the 
total from lower lakes of 3,354,072 short tons. In addition, there 
were received by car ferry from Michigan 319,935 tons and by all rail 
from Indiana, Illinois, and Iowa 141,268 tons. "These figures place 
Milwaukee far in advance of any other lake port in the coal trade, 
and, large as they already are, the facilities for the rapid handling of 
coal are in constant process of improvement and enlargement. 

Of the coal received at Milwaukee in 1906, 1,184,304 tons were 
shipped westward by rail and 4,138 tons by lake along shore. Owing 
to the scarcity of cars during the closing months of the year, ship- 
ments by rail were materially curtailed, whereas under normal 
conditions they would have = a corresponding increase with 
receipts. 

The following tables give receipts and shipments of coal at Mil- 
waukee by rail and lake for the last five years: 


Receipts of coal at Milwaukee, Wis., 1902-1906, in short tons. 


Source. 1902. 1903. 1904. 1905. 1906. 
By lake from— 
Dnm ETT | 132, 808 914, 901 809, 471 800, 814 748, 644 
O E FANE FN BOE 141, 130 153, 325 91,310 60, 641 66, 064 
1 ieee ook ne su eue EPA OUTRE 7,003 22, 000 4, 309 8, 002 
Cleveland................L.u..ueeeeess 351, 485 436, 834 341, 658 247, 878 500, 475 
Ashtabula..........suuuusulele essen | 97,378 230, 726 187,772 245, 455 263, 527 
es ae 69, 132 104, 549 194, 361 150, 788 157, 515 
Sandusky.................. esee | 131, 285 213, 124 254,014 350, 427 362, 408 
Toldos is Sata eee R 416, 057 477, 950 680. 641 770, 962 851, 521 
O sooo case oo du held ce Saree ek 20, 690 65, 981 22, 800 23, 051 25, 627 
Ogdensburg O ae SM qe 4,083 |............ (CY te A 
Huron, Ohio.........................- 2, 528 23, 046 38,012 87, 008 100, 274 
Other ports.......................ssss | 4, 400 21, 912 41,323 75,739 149. 115 
Total Take: ea lea EE 1,373,971 | 2,649,351 , 2,696,334] 2,835.132 | 3,354,072 
By railroads... .........L.u.Lu.uu.uueuee.. | 267, 124 374, 626 24x, 105 322,332 , a 461, 203 


Receipts... 00.0... cece eee eee eens | 1, 641,095 | 3, 023, 977 | 2, 944, 439 | 3, 157, 464 | 3, 815, 275 


a Including 319,935 tons by car-ferry lines. 


Shipments of coal from Milwaukee, Wis., 1902-1906, in short tons. 
X 


— ee A/A a —À eee 


Shipped by— | 1902. 1903. 1904. 1905. 1906. 
Chicago, Milwaukee and St. Paul Rwy......... | 376,710 | 350, 505 568, 330 668, 509 631, 205 
Chicago and Northwestern Rwy............... 243,535 | 259,941 | 361,824 512, 536 459, 333 
Wisconsin Central R. R......................-- 28, 823 33, 339 55, 368 87,105 93, 766 
Lake ase aa Bhs ee ined es Lovee See deeded 180 | 6, 645 6, 040 9, 400 4, 138 
A ea UA eee 649, 248 | 650, 430 | 992, 562 | 1,277,610 | 1, 188, 442 
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Total receipts of coal by lake at Milwaukee, Wis., 1902-1906, by kinds, in short tons. 


Kind. 1902 1908 | 1904 | 1905 | 1906 
A ieu eh eher trRAS a 172. 676 946, 506 876, 160 | 802. 083 TOR, 64 
BHICUDHDOUSa s uuo ve eI aos | 1, 468, 419 | 1,702,755 | 1,820,165! 2,033,049 2, 597, 426 


Dota arica | 1, 641,095 2, 649,351 | 2,606,334 | 2,835,132 | 3,354,072 


a Strike. 


Receipts of coal at Milwaukee, Wis., by lake and rail in 1865, 1870, 1880, 1390, and 
annvally from 1900 to 1906, in short tons. 


]8 a iuit manti ns 36,969: 1902.5 oeste roots 1, 641, 095 
Tri MERDA ate 122 865.) 1908 jesse yee ae cc 3, 023, 977 
O REM 368, 568 | 1904.........0--02e cece recess 2, 944, 439 
1890.00.02. ee eee eee ee eee eee 999,657 LAW occ 3, 157, 464 
1900: o conste dos 1,808,593 | 1906.........L..ssslsesees- 3, 815, 275 
Lorna asociada 1, 953, 489 | 


CINCINNATI, OHIO. 


Mr. Charles B. Murray, superintendent of the chamber of com- 
merce of Cincinnati, Ohio, has furnished the following review of the 
coal trade of that city in advance of publication of his report: 

For the calendar year 1906 the receipts of coal at Cincinnati, 
according to returns to and records of the chamber of commerce, 
represented a total of 173,957,000 bushels, compared with 160,820,000 
bushels for 1905, and an annual average of 117,470,000 bushels for 
five years prior to 1906. These comparisons indicate for 1906 a gain 
of 8 per cent over the preceding year, and of 48 per cent over the 
annual average for five years. 

Receipts of coal by river in 1906 were decidedly reduced in com- 
parison with the preceding year, when they were exceptional in 
quantity. For 1906 the river receipts were 56,739,000 bushels, 
compared with 72,935,000 bushels for 1905, and an annual average 
of 56,666,000 bushels for five years. The large arrivals for 1905 
embraced delayed shipments from 1904, when the quantity which 
came forward was reduced by interruption to navigation due to low 
water. It therefore is evident that the river movement in 1906 was 
fully up to the average of a series of recent years. 

eceipts of coal in 1906 by railroad were much in excess of any 

revious record, indicating a total of 117,218,000 bushels, compared 

with 87,885,000 bushels for 1905, and an annual average of 60,803,000 
bushels for five years prior to 1906. 

Shipments of coal in 1906 by river were 5,833,000 bushels, com- 
pared with 6,433,000 bushels for 1905, and an annual average of 
4,798,000 bushels for five years prior to 1906. Shipments by rail- 
road in 1906 were 93,212,000 bushels, compared with 57,541,000 
bushels for 1905, and an annual average of 37,595,000 bushels for five 
years. Total shipments for the year were 99,045,000 bushels, com- 
pared with 58,974,000 bushels for 1905, and an annual average of 
41,393,000 bushels for five years prior to 1906. The proportion of the 
reported shipments by railroad representing through movement, in 
distinction from coal received by local dealers and sold for shipment, 
can not be definitely stated. 
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The receipts of coal in 1906 were about 33 per cent by river and 67 
per cent by railroad. For a period of five years previously river 
receipts represented about 48 per cent and railroad receipts 52 per 
cent. 

Prices of coal afloat from the Pittsburg and Kanawha districts rang 
at 74 to 84 cents per bushel, at Cincinnati, with an average of 7.80 
cents for the year. For run of mine coal from the Pittsburg district 
the prevailing price was 7} cents per bushel; for nut and slack, 54 to 6 
cents per bushel. Kanawha nut and slack about 5 to 54 cents per 
bushel. The price of lump coal, for both Pittsburg (Youghiogheny) 
and Kanawha, delivered to consumers, was $3.25 per ton for about 
half of the year, and $3.50 for the remaining time, making an average 
of $3.38 per ton, compared with $3.35 for 1905. On the bushel basis 
the average for 1906 was 12.20 cents, compared with 12.05 cents for 
1905, and an annual average of 11.80 cents for five years prior to 
1906, for deliveries to consumers. For nut and slack the range was 
mainly $1.90 to $2.25 per ton for deliveries to consumers, with $1.90 
to $2 the prevailing range. 

Anthracite coal is but moderately consumed in this market, the 
total receipts in 1906 being 792,000 bushels, compared with 545,000 
bushels for 1905, and an annual average of 545,000 bushels for five 
years prior to 1906. The price for lots delivered to consumers was 
$7.50 per ton throughout the year. 

The local consumption of coal, as nearly as it can be estimated from 
statements of dealers, has been pretty evenly divided between indus- 
trial and household uses, with a tendency to enlargement of the 
industrial proportion, so that probably 55 per cent is not too high 
an estimate for such consumption for 1906. 

For the year 1906 the local gas works consumed coal to the extent 
of 222,819 tons of 2,000 pounds, or 6,190,000 bushels. There were 
sent out from the works dunno the year 2,468,000,000 cubic feet of 
gas, and the product of electric current represented 35,615,000 kilo- 
watts. Compared with the preceding year there was an increase of 
about 13 per cent in coal consumed, 14 per cent in quantity of gas 
sent out, and 21 per cent in product of electric current. 

The yearly range and average prices of Pittsburg coal, afloat and 
delivered, per bushel, based on weekly records, compared for a series 
of years, are shown in the following table: 


Prices of Pittsburg coal at Cincinnati, 1902-1906, 4n cents per bushel. 


— —À 


| Afloat. Delivered. 


Year. 
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Summary of coal movements at Cincinnati, Ohio, in 1905 and 1906, in bushels. 


Details. 1905. | 1906. | Details. | 1905. 1906. 

| ! ECT irc RES 
Total received........ 160,820,000 ! 173,957,000 || Anthracite........... 545,000 | 792, 000 
Pittsburg....::...... 40,699,000 | 31,118,000 || Total: | 
Ohio River........... 310, 000 1, 970, 000 By river.......... 72,935, 000 56, 739, 000 
Kanawha: By rail........... 87,885,000 117,218, 000 

By river.......... 31, 936, 000 23, 651,000 || Shipped: 

By rail........... 48,037,000 | | 64,034,000 y river.......... 6, 433, 000 5, 833, 000 
Total Kanawha...... 79,973,000 | 87,685,000 By rail........... 57,541,000 93, 212, 000 
Other kinds by rail...| 39,303,000 | 52,392,000 | Total shipped........ 63, 974, 000 99, 045, 000 


NoTE.—Kanawha receipts of coal by rail are computed by percentage of total 
receipta by rail, based on best available information. 

Receipts of coke in 1906, 5,502,000 bushels; locally manufactured, 8,000,000 bushels; 
shipments, 7,402,000 bushels. 


Coal from the Kanawha, Virginia, and West Virginia regions sells 
at the same, or about the same, prices as are obtained for the product 
from the Pittsburg district. Sales afloat are on the bushel basis, 72 
pounds; sales delivered are on the ton basis, 2,000 pounds, and repre- 
sent screened or lump grade. 

The receipts of coke for the year were 5,502,000 bushels, and the 
quantity locally manufactured was 8,000,000 bushels, making a total 
of 13,502,000 bushels, compared with 11,799,000 bushels the preced- 
ing year. For city manufacture the average price for the year was 
103 cents per bushel; of gas-house, 9 cents; of Connellsville, $6.50 
per ton. 


Total annual receipts of coal at Cincinnati, 1901-1906, in short tons. 


or MN ERR RE 3, 292, 604 | 1904............ cece eee eee 4, 257, 613 
(1 pee oe coat ae 3. 766, 796 | 1905................. eese 5, 791, 000 
CS CAS A 4,046, 710 | 1906..............L..ssuses- 6, 265, 000 


ST. LOUIS, MO. 


The following summary of the coal trade of St. Louis for 1906 has 
been prepared for this report by Mr. William Flewellyn Saunders, 
secretary and general manager of the Business Men's League of that 


city: 

Coal prices at St. Louis during 1906 ruled higher because of the 
shut down of the mines during part of the year while differences 
between the operators and the miners were being adjusted, and 
because of the desire of manufacturers to supply themselves with 
ant quantities of coal both before and after the shut down to pro- 
vide against emergencies. The St. Louis field supplied nearly all of 
the soft coal used in St. Louis, the exception being that consumed by 
the Laclede Gas Company, which for years has been bringing its gas 
coal from Pittsburg down the Ohio River and up the Mississippi River 
to St. Louis by barges and towboats. 

The St. Louis coal market is broadening greatly, the shipments into 
the Southwest increasing markedly, and one large company is making 
such heavy contracts for shipment into the Southeastern States that 
it is considering the establishment next year of a towboat and barge 
line to take the coal down the Mississippi River to the various river 
shipping points near the places of consumption. 

The manufacturing output of St. Louis has also increased more 
than 37 per cent over the value of the output in 1900, according to 
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the figures of the United States census of 1905, and this, of course, 
increases the demand on the Illinois fields. The mines, however, 
even as now operated are able to meet the demand without difficulty, 
and there seems to be no strain on the resources of any of them. 

Arkansas anthracite is little used in St. Louis, but large quantities 
of it are going to Kansas City and to Omaha, a favoring freight rate 
from the fields to these cities accounting for this. 


Coal prices at St. Louis, Mo., during 1905 and 1906, per short ton. 


1905. | 1906. 
Kind. —_—_—— _—_ _>Pc——___—— 
Highest. | Lowest. | Closing. | Highest. | Lowost. | Closing. 
Standard Illinois lump coal.............. $2.00 $1. 524 $1. 55 $2.85 $1.45 $1.70 
High-grade Illinois lump coal............ 2.55 1.80 2.30 3.05 1.85 2. 50 
Anthracite, large........................- 7.15 6. 65 7.15 6.85 6.35 6.85 
Anthracite, small.......................- 7.40 6. 90 7. 40 7.10 6. 60 7.10 
Connellsvillecoke.......................- 6. 80 5. 45 6. 80 6. 65 5. 45 6. 65 
New River coke.........................- 6. 00 5.25 6. 00 6. 45 5. 30 6. 45 
Kentucky CORO Lo ine csse EL exu 5. 45 3. 50 3. 50 4. 10 3. 60 4. 10 
Gascoke............. e.c re rrr 5. 50 4.20 | 5. 30 5. 00 | 3.70 4. 90 
i i 
Coal and coke receipts at St. Louis, Mo., 1901-1406. 
Year. Soft coal. | Hard coal. Coke. Year. Soft coal. | Hard coal. Coke. 
Bushels. Tons. Bushels. Bushels. i Tons. Bushels. 
1901........ 118,860,775 200,7 11,746,592 || 1904....... 170,970,875 ! 155, 097 8,558, 100 
JUDA. c osten 130, 145, 350 60,044 8,180,000 |! 1905....... 171, 727.075 158,843 12,350, 278 
1908........ 150,221,625 165, 920 11, 414, 720 | 1906....... 190, 540, 325 174, 2265 18, 244, 444 


PRODUCTION OF COAL BY STATES AND TERRITORIES. 


Including Alaska, Idaho, and Nevada, in which a few thousand tons 
of coal were produced, there were 30 States and Territories which 
contributed to the total production in 1906 against 31 coal produci 
States in 1905. North Carolina, whose production has decrease 
each year since 1902, reported no output in 1906. 

Of the 30 States and Territories which produced coal in 1906, 12 
are east of the Mississippi River and 18 are west of it. In 1906 the 12 
States east of the Mississippi River produced 365,559,933 short tons 
(a little over a million tons a day for each day in the year), or 88.5 
per cent of the total output; while the 18 States west of the Missis- 
sippi River produced 48,597,345 short tons, or 11.5 per cent of the 
total. Of the 12 States east of the Mississippi, 6 are located north 
of the dividing line formed by the Ohio and Potomac rivers, and 6 lie 
south of the dividing line. The 6 States north of the two rivers ps 
duced 288,661,712 short tons in 1906, or 70 per cent of the total for 
the United States, while the southern States contributed 76,898,221 
short tons, or 18.5 per cent of the total. But while the northern 
States excel the southern ones to such an extent in the total produc- 
tion, the ratio of increase during the last quarter of a century has been 
decidedly in favor of the latter. In 1880 the northern States pro- 
duced 63,044,558 short tons and the southern States, 3,793,308, the 
former being about 17 times the latter. In 1890 the northern States 
produced 122,296,267 short tons, which was about 7 times the 
17,378,754 short tons produced in the southern States. In 1900 the 
southern States produced 42,607,053 short tons and the northern 
States, 193,324,621, less than 5 times that of the southern States. 
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In 1906 the production of the southern States was more than one- 
fourth that of the northern. The States west of the Mississippi 
River have increased their whole production from 4,624,324 short 
tons in 1880 to 48,597,345 short tons in 1906, the output in the latter 
year being a little more than 10 times that of 1880. 

In the following tables the production of the different States, 

ouped according to geographical divisions made by the Mississippi, 
Ohio and Potomac rivers, 1s given for the years 1880, 1890, 1900, 
1905, and 1906, in order that the development in the different sections 


may be observed: 


Coal production in States north of Ohio and Potomac rivers in 1880, 1890. 1900, 1905, 
and 1906, in short tons. 


1880. 1890. 1900. 
State. SS —— M 
Quantity Value Quantity. Value. Quantity Value. 

Illinois. ................-.. 6, 115, 377 | $8,779,832 | 15,292, 420 | $14,171,230 | 25,767,981 | $26, 927, 185 

Indiana...................- 1, 454, 2,180,258 | 3,306,737 | 3,250,233 | 6,484,086 | 6,687. 137 

Maryland.................. 2,228,917 | 2,585, 537 3, 357, 813 2,899,572 | 4,024,688 3,927,381 

E RA 100, 224, 500 74,977 149, 195 849, 475 1,250, 683 

¡1 A ren E E Eee 6,008,505.| 7,719,667 | 11,494,506 | 10,783,171 | 18,988,150 | 19,292,246 
Pennsylvania: 

Anthracite............ 28,711,379 | 42,282,948 | 46,468,641 | 66,383,772 | 57,367,915 | 85,757,851 

Bituminous........... 18,425,163 | 18,567,129 | 42,302,173 | 35,376,916 | 79,842,326 | 77, 438, 545 

A 63,044, 558 | 82,309,871 | 122,296, 267 | 133,023, 089 | 193, 324, 621 | 221, 290, 028 

1905. 1906. 
Btate. Se ICE ELE IPC MEF DEIS 
Quantity. Value. Quantity. Value. 

ilr mer — 38, 434, 363 | $40, 577, 502 41, 480, 104 $44, 763, 062 

E A A A 11,895, 252 12, 492, 255 12, 092, 560 13, 116, 261 

E A A ese 5, 108, 539 5,831,760 5, 435, 453 6, 474,793 

¡A ERO ee dao decus 1, 473,211 2, 512, 697 1, 346, 338 2,427, 44 

ODI cites oes uxo aa cxx Ms 25, 552, 950 20, 486, 740 27,731,640 30, 346, 580 
Pennsylvania: 

th T8 oS ALLIES EE because a. 77,050,850 | 141,879,000 71,282, 411 131, 917, 004 

BITODMIDODS 2.5 ooo oh eee iV mn ehh 118, 413, 637 | 113,300,507 | 129,293, 206 130, 290, 651 


i 


Total... A 278, 637, 802 | 343,170, 551 | 288,661,712 ` — 359,336, 445 


Coal production in States south of Ohio and Potomac rivers in 1880, 1890, 1900, 1905, 
and 1906, tn short tons. 


State. 


of —— | ee 


Virginia... elg 


99, 802 
2,013,671 
Total iren nca eue tas 3,793,308 | 4,587,073 


16,124,566 | 42,007,053 | 39,612,006 
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Coal production in States and Territories west of Mississippi River in 1880, 1890, 1900, 
1905, and 1906, in short tons. 


| 1880. 
State or Territory. A AAA 
Quantity.. Value. 


1500. 1900. 


Quantity. | Value. Quantity. Value. 


DR REL a eee -—-—- |- 


ATKANSAS. Iac oxi E 14.778 £33. 535 | 399, KSR $514,505 | 1,447,945 | $1,653,618 


As os euer it seem nace 236,950 | — 663,013 — 110,711 | 283,019 172,908 540,031 
Colorado... lel eee eee, 402,747 1,041,350 + 3,094,003 © 4,344,196 | 5,244, 364 5, 858, 036 
Ti SD. cum uei eri te bv Ve headed Wakes MARTE Pee Oe eee eee 10 50 
Indian Territory.............l...........- as tata | — 869,220 | 1,579,188 | 1,022,208 | 2,788,124 
e n A A 1,461,116 2,507,453 4,021,739 4,995,739 5, 202, 939 7,155,341 
LERT 111.442 1,517. 444 2,250. 922 2.047.517 4,467,870 5, 454, 691 
MISSOUEILI si eI 884, 304 1, 404, 425 2,735, 221 3,382, 858 3,540, 103 4, 280, 328 
MOR tHe ra eae da 224 . BOO 917,477 1,252, 4142 1,601,775 2,113,707 
Nebraska. ooo L o. | 200 | 750 1,500 4.500 |............ nn e 
New Mexico. ecu bes A A 375.777 504,390 | 1,299,299 1,776,170 
North IT eee ee eee A et aceasta 30.000 42.000 129.883 | 158,348 
OTGEON A REDE 43,205 : 97,810 61.514 177.875 58, 564 220, 001 
pp TC A ad ng boot ke Babes emda T 184, 440 405, 900 908.373 1, 581.914 
Euh Bare bate oon oos eat ee ve 14.748 33,045 318, 159 | 552. 300 1,147,027 | 1,447.750 
Washington.................. 145,015 389,046 | 1,263,680 | 3,426,590 | 2,474,093 4,700, 068 
bn A 580,595 , 1,080, 451 1,870,366 | 3,183,669 4,014,602 | 5,457,953 
Total... on eee ec ..| 4,024,324 | 8,829,722 ¡ 18,113,635 | 27,050,018 | 33,752,303 | 45, 786, 130 
1905. | 1906. 
State or Territory. cT II a ee ea ME uU xS 
Quantity. | Value. | Quantity. Value. 

ATKANSAR ss ole el i C oU eg ed dest ane O. 1,934,673 $2,880,738 | 1, 864, 208 $3, 000. 339 

CallfcGPHhbessro c his rh pe e O a NO, 824 a 305,975 ! a 30, 531 78,684 
Colorado. da a 8,82b, 429 10,810,978 10,111,218 12,735, 616 
LAOS a o eh rien ee tea ected b 5, S82 b 17, 8460 b 6,165 24, 238 

Indian Territory ios scuss ze exco dex pne 2,024. 427 5.145, 358 2,860, 200 5, 482, 366 

Iowa.......... sea s re dee sr Red area Ok pila | 6, 798, 000 10, 550, 381 1,200,224 11.619, 455 

Kansas oo eet or cp RP OA Sechaba doute a Rr ke 6, 423.979 9,350, 542 6,024,775 8,979, 553 

ND ESSOUTI ose acca E IN 3,983,378 6,291, 661 3,758, 008 6, 118, 733 

MONT AN Gc ers est a au tanto ee eae 1,043, 832 2,823, 350 1,829, 921 3,240,357 

PESE EN de ced exer nc in m PI Tc oH Hr x m 

New Mexico. O ers se es ees r oeil | 1,649,033 2.190.231 1.964; 713 2, 638. AKG 

North Dakota... a 317,542 424,778 305, 689 451, 382 

OG ee A te caer ED, enh ue 109, 641 2X2, 405 79,731 212, 338 

E so Scns E AA 1,200, 684 1,968, 558 1,312,873 2,178,901 

A AA A A A E NE 1,332,372 1,793, 510 1,772, 531 2, 408. 381 

Washinton O eden 2, 864.926 5,141, 248 3,276,184 5,008, 434 

bronce" 5, 602, 021 7, 336, 951 6, 133, 094 8,013, 528 

Total vesecte gure Led a n ER ERE " 45,000,152 | 07,440,610 48, 507,345 13,091,291 

» a Includes Alaska. b Includes Nevada. 


The production of coal in the several States and Territories in 1906 
and preceding years is discussed more in detail in the following pages. 


ALABAMA. 

Total production in 1906, 13,107,963 short tons; spot value, 
$17,514,786. 

Alabama ranks fifth among the coal-producing States, the output 
of 1906 being the largest production in the history of the State. 
Compared with that of 1905, the production in 1906 exhibits an 
increase of 1,241,894 short tons, or 10.5 per cent in quantity, and of 
$3,127,065, or 21.7 per cent in value. The average price per ton 
advanced from $1.21 in 1905 to $1.34 in 1906. This is the "obest 
average attained in recent years. 

The total number of men employed in the coal mines of Alabama in 
1906 was 20,555, who worked an average of 237 days, as compared 
with 19,595 men working an average of 225 daysin 1905. Considering 
these figures with the total production, it appears that the average 
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roduction per man in 1906 was 637.7 tons, against 605.6 in 1905. 
he average output per day per man was the same in both years, 2.69 
tons. In 1904 the men averaged 2.93 tons per day and 632.3 tons for 
the year. The lower averages in the two later years are probably 
due In part to the less efficient character of the miners who have ! een 
employed subsequent to the strike of 1904, since when the mines of 
the companies affected have been operated on a nonunion or open- 
shop basis. 
he statistics for 1905 showed a marked increase in the use of min- 
ing machines and in the production of machine-mined coal. The 
statistics for 1906 show a slight increase in both. According to the 
report for 1905, there was a total of 213 machines in use, which pro- 
duced 1,584,942 tons of machine-mined coal; the total number of 
machines reported in 1906 was 238, an increase of 25, and the 
machine-mined coal increased to 1,641,476 tons. The figures for 1906 
do not include 5 machines purchased by one company in 1905, but 
not operated in 1906. Of the total number of machines in use in 
1906, 177 were of the pick or puncher type and 61 were chain-breast 
machines. No long-wall machines were reported. 

Interruptions to mining operations in Alabama by reason of strikes 
or lockouts were of comparative unimportance. There were only 
4 mines at which strikes occurred, and these were of short duration, 
the average time lost being 12 days for the 549 men affected. 

Most of the coal mines of Alabama are operated on a 10-hour day, 
91 operations employing 11,258 men, or nearly 55 per cent of the 
total number in 1906, having reported 10 hours as the length of the 
working day; 37 mines employing 7,808 men worked 9 hours, and 
27 mines employing 1,096 men worked 8 hours. 

The accident statistics for 1906, as reported by Mr. J. M. Gray, 
State mine inspector, show a gratifying decrease in the number of 
accidental dca this as compared with 1905, when 185 lives were lost, 
but the record was not as good as those of the four years from 1900 
to 1903, inclusive. The total number of fatal accidents in 1906 was 
96, a decrease of 89 as compared with the preceding year. There 
were 89 serious but nonfatal accidents in 1906. Of the men killed, 
52 were married. Seventy-three children were left fatherless. More 
than one-half of the deaths, or 49 in all, were due to falls of roof 
in the rooms; 1 was due to fall of slate in gangway; 1 was caused by : 
an ee of gas; 12 were due to an explosion of dust followin 
a windy shot; 4 were due to powder explosions, and 29 were ascribe 
to other causes. Comparing the figures of casualties as reported by 
Mr. Gray with the statistics of production it is found that there were 
136,541 short tons of coal mined for each life lost, as compared 
with 64,141 tons in 1905, 134,072 tons in 1904, and 204,462 tons 
in 1903. The death rate per thousand of employees in 1906 was 
4.67, against 9.44 in 1905, 4.7 in 1904, and 2.7 in 1903. 

Of the total production of coal in Alabama in 1906, over 15 per 
cent, or 1,985,889 short tons, was washed ‘at the mines, there being 
11 mines in the State where washeries have been installed. The 11 
washeries included 38 jigs, and the operations resulted in the pro- 
duction of 1,753,537 short tons of washed coal and 232,352 tons of 
refuse. These statistics do not include the coal washed for coke 
making at plants located at a distance from the mines. 
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The statistics of production in Alabama in 1905 and 1906, with 
the distribution of the product of consumption, are shown in the 
following tables: 


Coai production of Alabama in 1905 and 1906, by counties, in short tons. 


1905. 

TE Son "d Used at AE A ver- 

oa oca mines age | Average 
Count at mines} trade for Made Total Total ice num- | number 
' y- for ship- jand used, steam into coke., quantity.| value. pn ber of | of em- 

ment. | byem-| and ton | days | ployees. 

ployees.| heat. jacti ve. 
Bia suction gas 1,263,741 3,569 | 68,613 |.......... | 1,335, 923 |$1, 794, 484 | $1.34 240 1, 965 

Etowah........... 165.369 | 4.321 794 |. | 0.484 | 211.506 | 1.24 | 213 
Jetlerson. E 3,069, 930 | 301,527 192, 738 ¡2,300,073 — 5,873, 268 | 7,055,928 | 1.20] 231 9, 644 

St. Clai... ez 77, 43 977 Do EE E ar l s, 595 245, 288 2 : 
phelps css Miroir | LS | ma | "trai | ood] Lat | 24| 20 
Tuscaloosa. ....... 293. 108 | 42.519 | 19,867 | 520,867 y 885,361 | 1,123,355 | 1.2 207 1,392 
DE SON AD 2,549,890 | 12,495 | 44,020 | 238,007 | 2,545,617 | 3,230. 105 | 1.14! 212 4 o6 
'ainston.......... 38, 540 T0 oen caa s vatur its 40, 100 62, 233 1.55 161 145 
Other counties...) 297,413 | 10,693 | 7,280 * 54, 397 300, 783 402,068 | 1.09 224 841 
Small A A ub t Eg 1,360 1,720 | ^ 1:03], tend utes 
Total....... 8, 003, 053 | 380, 210 1350, 872 3, 131, 934 u 866,069 114,387, 721 | 1.21 | 225 | 19, 585 

1906. 
| 

Bib 1, 236, 950 4,274 | 83, 432 | RAs cm 1,324,656 $1, 921,915 | $1. 42 244 1,790 
Etowah........... "133, 560 MIA A 1:33, 660 173, 758 1. 30 231 347 
Jetlerson.......... 4,092,863 | 39,759 236,055 2, 253, 538 | 6, 623, 115 | 9,086, 329 1.37 253 9,834 
zh Tuan a uk dep 245. 020 2 10, 360 E 2080, 227 | 341, 163 1. 33 196 528 
QUIN oe e 213, 496 IROQI S s cr oes 225. 087 331, 487 1. 47 220 LU. 
Tuscaloosa. ....... 379,036 | 33,847 | 32. Pu 604,098 | 1,050, 792 | 1,490,745 | 1.42 | 229 1, 380 
va TC 2,721,253 do 62,857 | 240, 529 | 3,062, 518 | 3,586,167 | 1.17 | 218 | 5, 149 
inston.......... 28. 701 VIE EA 21.0760 44, 617 1.65 187 85 
Other counties...) 359,226 | 12,800 | 9,106 | 22, 200 403,332 636,550 | 1.33 215 | 834 
Small mines.......l.......... 1::500- wees, comm A 1, 500 2.099: Wet Vise deter Eds 
Total........ 9, 409, 005 | 131, 881 446,712 3 120, 365. ji 107, 903 17,514, 786 1.34 237 | 20, 555 


a Blount, Cullman, Dekalb, Jackson, and Marion. 


In the following table is presented a statement of the production 
of coal in Alabama, by counties, during the last five years, with the 
increases and decreases in 1906 as compared with 1905: 


Coal production of Alabama, 1902-1906, by counties, in short tons. 


Increase 


" (+) or de- 
County. 1902. 1903. 1904. 1905. 1906. crease (—) 
in 1906. 


fencer y ff | |———— -—— 


Be Deiat eee IN 1,487,407 | 1,651,157 | 1,386,079 | 1,335,923 | 1,324,656 — — 11,267 
e | e253,178 | «200,802 | a270,070 | 0294,550 | — 337,848 + — 43,208 
A ys ai ennsvareusadncas 101, 790 119, S30 128, 989 170, 484 133,660 |— 36,824 
JeélleFSOB A A 5,855,536 | 6,194,832 | 5,821,663 | 5,873,265 | 6,623,115 |+ 749,547 
BUCCIAM su tes 156, 243 152,313 144, 223 186,505 256,227 |+ 69,632 
Shelby. cai a hie docu uel Boned 136, 043 240, 062 128, 307 157,569 225,087 |+ 67,518 
Tuscalo08A ..ooocooononomo.o». 431,711 610, 302 ent, 412 8*5,361 | 1,050,792 + — 165,431 
LO E 1,903,076 | 2,365,385 | 2,581,473 | 2,845,617 | 3,062,518 |+ — 216,001 
WANS COM Sed oc ust oia o weet 28, 680 50, S41 40, 356 40, 109 27,076 |— 13,033 
Other counties and small 
MINES A kv hada eases (b) 7,810 c 86,474 |. 76, 593 c66,984 |— 9, 600 
Dolo 10,354,570 | 11,654,324 | 11,262,048 | 11,866,069 | 13,107,963 1+ 1,241,804 


Total value............. $12, 419, 606 (814, 246, 798 (313, 480, 111 poe 121 ($17,514, 786 |-- $3, 127, 005 


a Includes production of Marion County. 
b 8mall-mine production included in county distribution, 
cIncludes Dekalb and Jackson counties. 
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The Alabama coal fields form the southwestern end of the great 
Appalachian coal field, which extends from northern Pennsylvania 
to central Alabama. The coal-bearing formations narrow in Ten- 
nessee, but widen abruptly in northern Alabama and cover about 
6,000 square miles in the northern half of the State. There are four 
distinct coal-producing basins or districts in the State—the Coosa, 
Cahaba, and Warrior basins, and the Plateau regions. The first three 
areas mentioned, derive their names from the rivers which drain them. 
The Plateau regions include Blount, Lookout, and Sand or Raccoon 
mountains. 

The Coosa basin is a deep syncline forming the southeast margin 
of the Alabama coal fields and extending across Shelby and St. Clair 
counties. It is 60 miles long by 6 miles wide and contains about 350 
square miles. This basin has not been thoroughly explored, and the 
number and extent of its coal beds are not well known, but in differ- 
ent parts 2 to 12 seams are reported having a thickness of 3 feet or 
more. : 

The Cahaba basin is also & svncline west of the Coosa basin, to 
which it is parallel and from which it is separated by a faulted anti- 
clinal valley. It includes parts of St. Clair, Jefferson, Shelby, and 
Bibb counties. Its length is 68 miles, its average width about 6 
miles, and its area 394 square miles. There are many workable 
seams, and the total quantity of coal in the basin is large. 

The Warrior basin is separated from the Cahaba basin and Blount 
Mountain by Jones and Murphrees valleys. It includes all of Walker 
County, most of Jefferson, Tuscaloosa, and Fayette counties, and 
smaller parts of Blount, Cullman, Winston, and Marion counties. 
Its known area is estimated at 3,000 square miles. Around its west- 
ern and southern margin, however, its higher rocks and coal seams 
pass under rocks of much later age, and have probably a considerable 
and possibly a great extent to the southwest of their visible margin. 
This basin has always been the scene of the greatest mining activity 
and production in the State. Something over one-third of the total 
production in this district comes from the Pratt seam, and one-fourth 
comes from the Mary Lee seam. From 8 to 10 other seams furnish 
the remainder of the production. 

The Plateau regions embrace parts of Blount, Etowah, Dekalb, 
Cherokee, Marshall, and Jackson counties, and are upward of 2,000 
square miles in extent. The Plateau regions and the Warrior basin 
are the southwest extension of the Cumberland Plateau in Tennessee. 
The coal resources of the Plateau regions are not well known, but 
they are comparatively small. There are believed to be from 4 to 6 
seams that are locally workable. 

So far as known the earliest record of the existence of coal in Ala- 
bama was made in 1834. The first statement of production in the 
State is contained in the United States census report for 1840, in 
which year the production is given as 946 tons. ‘The census report 
for 1850 does not mention any coal production for the State, and 
the next authentic record is contained in the census statistics of 
1860, when Alabama is credited with an output of 10,200 short tons. 
The mines of Alabama were probably worked to a considerable 
extent during the civil war, but there are no records of the actual 
production until 1870, for which year the United States census 
reports a production of 11,000 tons. Ten years later the production 


COAL. _ . 649 


had increased to 323,972 short tons, but the development of the 
present great industry really began in 1881 and 1882, when attention 
was directed to the large iron deposits near the city of Birmingham, 
and thus the great “boom” of that city and vicinity was inaugu- 
rated. By 1885 the coal production of the State had increased to 
nearly 2,500,000 tons. Then followed a period of relapse and liquida- 
tion, which lasted for two years, after which business settled down 
to a conservative and rational basis and has since developed steadily. 
In 1902 the coal production of the State reached a total of over 
10,000,000 tons, and reached the maximum of over 13,000,000 tons 
in 1906. 

The record from 1840 is shown in the table on a preceding page, 
giving the statistical history of coal mining in the United States 
from the earliest times to the close of 1906. 


ALASKA. 


Total production in 1906, 5,541 short tons; spot value, $17,974. 

Through the cooperation of Messrs. Alfred H. Brooks and George C. 
Martin, of the division of mineral resources of Alaska, complete 
returns from the coal producers of that Territory for 1906 have been 
secured. These show that the production in 1906 amounted to 5,541 
short tons, valued at $17,974, as compared with 3,774 tons, valued 
at $13,250 in 1905. Prior to 1905 the.returns from Alaskan pro- 
ducers were very incomplete. In 1904, for instance, the production 
reported was 694 tons, and in 1903, 747 tons, whereas Mr. Martin 
states that the total output was at least 2,000 tons, and was probably 
between 2,500 and 3,000 tons in each of those years. 

Considering the quantity of fuel consumed in Alaska and by the 
steamers plying between the ports of the Pacific States and the Ter- 
ritory, the tardy development of what are known to be excellent coal 
beds in Alaska is somewhat remarkable. The following table showing 
the shipments of coal to Alaska has been prepared by Mr. Martin. 
From this it appears that the consumption in the Territory is between 
135,000 and 140,000 tons, compared with which the local production 
is insignificant. 

Shipments of coal to Alaska, 1908-1906, in short tons. 


12 months ending 12 months ending | 12 months ending }12 months ending 


June 30, 1903. June 30, 1904. June 30, 1905. June 30, 1906 
Quan- Quan- Quan- Quan- 
tity. Valne tity. Value tity. Value tity. Value 
Domestic anthrarite........ 22 A beet 6 $85 0 0 
Domestic bituminous....... 62,854 | 255,841 | 46.709 ¡$193,740 | 47,314 | 187,352 | 75,368 | $265, 047 
Domestic coke............... 73 288 439 2,251 535 4,281 389 3, 676 
Canadian bituminous....... 60, 561 | 216,089 | 71,290 | 261,987 | a 66,397 | 260, 266 | a 46, 463 | 187,348 
Australian bituminous......].........|.......-- 1, 802 4. SOG: A PE A ae kuna 
Foreign bituminous shipped 
via United States......... 45 350 3,723 | 23,904 6,216 | 29,673 | 51,127 6, 638 
Total. 2:12 dd 123, 555 | 472,844 | 123,963 | 486,185 | 120, 468 | 481,657 | 123,347 | 462,709 


a Includes a small quantity of Canadian anthracite. 
b Includes 336 tons of foreign anthracite shipped direct. 
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The production of coal in the Territory, as reported to the Survey, 
for the last five years has been as follows: 


Production of coal in Alaska since 1902, in short tons. 


| 
Year. Quantity. | Value. Year. | Quantity. | Value. 
A nba ED uae ees 2,212 | $19,048 || 1905............ 22. 3,774 $13.20 
DE 747 6,582 || 10D sc een Bee A 5,541 17,974 
1904. o reor cw EE DZDET 694 1,735 | 


The latest information relating to the coal fields of Alaska is con- 
tained in a report by Mr. G. C. Martin, published in Bulletin No. 314 
of the United States Geological Survey. 


ARKANSAS. 


Total production in 1906, 1,864,268 short tons; spot value, 
$3,000,339. 

During 1904 and 1905 conditions affecting the coal-mining industry 
in Arkansas were far from satisfactory, the large production of petro- 
leum in Texas and the adoption of oil as a locomotive fuel by a 
number of the railroads in Texas having cut off a goodly portion of the 
markets of both Arkansas and Indian Territory coal. As a result of 
these conditions, the production of Arkansas coal declined from 
2,229,172 short tons in 1903 to 2,009,451 tons in 1904, and to 1,934,673 
tons in 1905. A further decline of 70,405 short tons, or 3.6 per cent, 
is noted in the returns for 1906, but in this case the decrease was 
due to other causes. Some tonnage was A lost through the 
suspension of work during the spring months when miners and oper- 
ators were at loggerheads over the wage scale, but according to state- 
ments of some of the important producers it is doubtful if the pro- 
duction for the year would have been materially larger had thers 
been no difficulties with the miners. In an ordinary business year 
the coal mines of Arkansas are usually operated only about two dus 
in the week from the 1st of March to the end of June. In 1906 the 
business in March was the largest ever done in that month, this being 
in anticipation of the shut d but that the suspension did not 
cause serious inconvenience is shown by the fact that there was little 
or no business for a month or six weeks after work was resumed on 
June 18. The operators attribute the unsatisfactory condition 
partly to the comparatively high cost of mining (due to the pitch of 
the beds, bad roofs, surplus of water, and explosive gas id dust), 
and to unfavorable freight rates. The claim is made that Arkansas 
coal costs more to mine than any other coal in the United States, 
with the exception of Pennsylvania anthracite. Ninety per cent of 
the cost is made up of labor, and the higher value shown for Arkansas 
coal in 1906 was due to the advance necessary because of the increased 
cost of mining following the suspension in April and May. 

In regard to the unfavorable freight rates, the operators claim that 
railroad companies transport Illinois, Alabama, and Colorado coal, 
all of which are mined at less cost than Arkansas coal, into markets 
tributary to the Arkansas fields at: much less rate per ton per mile 
than that assessed on the Arkansas product. The higher cost of 
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coal added to the higher freight rates restricts the market for 
Arkansas coal to within a small radius, embracing north Texas, north 
Louisiana, and western Arkansas. The Arkansas coal can not be 
shipped north of the Indian Territory, because of the competition of 
the more cheaply mined coal in Kansas. The limited market nat- 
urally makes the demand irregular, and the irregularity of employ- 
ment again reacts in increasing the cost of production. The advance 
in price placed upon Arkansas coal—and the same conditions obtained 
to a considerable extent in Indian Territory—resulted in an increased 
value of the product in both State and Territory in 1906, as compared 
with the preceding year. In Arkansas the gain in value was $119,601, 
or 4.2 per cent, while the average price advanced from $1.49 to $1.61, 
the highest point reached in recent years. The decreased production 
in Arkansas and Indian Territory was shared by the neighboring 
States of Kansas and Missouri, so that the decline was general 
throughout the southwestern district, except in Texas. Kansas and 
Missouri, however, did not show an increase in value, though prices 
advanced in both States. Owing to the fact that Texas is not a party 
to the Southwestern Interstate agreement, the mines in that State 
were not shut down during the period of suspension in the other 
States, and production and value both made substantial gains. 

There were employed in the coal mines of Arkansas in 1906, 4,298 
men, who worked an average of 165 days, against 4,192 men working 
for 177 days in 1905. The average production per man in 1906 was 
433.8 tons, as compared with 461.5 tons per man in 1905. The aver- 
age tonnage per man per day was 2.63, against 2.60 in 1905. During 
the last four years, since the coal miners of Arkansas have been 
unionized, practically all of the mines have been operated on the basis 
of an 8-hour day. 

As previously stated, the production of coal in Arkansas in 1906 
was somewhat reduced because of the suspension of work during the 
spring months, and by unfavorable conditions of mining and mar- 
keting the product. Nearly all of the mines in the State were 
` shut down from April 1 until June 18, and in a few cases the suspen- 
sion lasted beyond the latter date, some of the idleness extending into 
August. The total number of men idle during the year was 3,828, out 
of the 4,298 men employed. The average number of days lost for 
each man was 76, and the total time lost amounted to 291,095 days, 
which was equivalent to 41 per cent of the time worked during the 
year. Assuming that the market could have taken all of the coal 
which it was possible to produce, it appears from this that the total 
production of the State would have amounted to something over two 
and a half millions of tons instead of 1,864,268 tons. 

According to Mr. Martin Rafter, State mine inspector, 13 men were 
killed and 31 injured in the coal mines of Arkansas during 1906, as 
against 8 men killed and 34 injured in 1905. Of the 31 men injured 
in 1906, 6 were seriously hurt and 25 sustained minor injuries. Six 
wives were made widows and 14 children left fatherless. Of the 13 
fatal accidents, 2 were due to explosions of gas, 4 were caused by 
windy shots, 6 were due to falls of roof in the rooms, and 1 was caused 
by the fall of roof in the gangway. Falls of roof in rooms were respon- 
sible for 12 of the nonfatal accidents, and falls of roof in the gangwa 
injured 6. Only 1 man was injured by explosion of gas. The cath 
rate per thousand in Arkansas in 1906 was 3.02, as against 1.91 in 
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1905, and the number of tons of coal mined for each life lost was 
143,405 in 1906 against 241,834 tons in the preceding year. 

No machines have been used in the production of coal in Arkansas 
in the last four years. 

Only one company reported efforts to improve the quality of the 
coal by washing. This company has 4 Stewart jigs in operation. It 
washed 36,309 tons of coal and obtained 27,711 tons of washed coal 
and 8,598 tons of refuse. 

The statistics of production, by counties, for the last two years, 
with the distribution of the product for consumption, are shown in 
the following tables: 


Coal production of Arkansas in 1905 and 1906, by counties, in short tons. 


1905. 

Sold to Aver-| AVer- 
Loaded local Used at e age | Average 
Count at mines | trade |minesfor| Total Total E nuin- | number 

y. for ship- | and used; steam |quantity.| value. P r | ber of | of em- 

ment. by em- |and heat. on days | ployees. 

ployces. * | active. 

Franklin inci 413, 384 1,000 6, 000 420,384 | $585, 419 | $1. 39 202 7 
JOHNSON. A 204, 091 1,771 8,372 | - 214,234 364,390 | 1.70 164 130 
LOB. nas erre ein’ 24,300 800 900 26,090 58,388 | 2.24 191 104 
JOD, oos sata sce eee 33,952 813 4,920 39, 685 140,020 | 3.53 217 140 
Sebastian.............. 1,150, 856 7,667 30,932 | 1,189,455 | 1,068,597 | 1.40 168 | 2,789 
Scott and Washington.. a 1,245 1,080 44,825 63,914 | 1. 43 216 19 
Total iure 1,869,173 13,296 52,204 | 1,934,673 | 2,880,738 | 1.49 : 177 4,192 
————MÓM— — | 
1906. 

Franklin and Johnson..| 468,992 2,055 17, 487 489,434 | $840,084 | $1.72 150 1,388 
¡AAA 23,127 2,051 869 20,047 62,704 | 2.35 126 138 
PO DC es escas Sate Gases 30, 205 390 4,181 34,776 121,950 | 3.51 149 250 
Bebastian.............. 1,240, 166 6,854 31,477 | 1,278,497 | 1,921,018 | 1.50 177 2, 454 

Scott and Washington. 29,152 2,112 3, 650 34,914 54,573 | 1.56 ll 


———— |——————— 1M | nee | ee | KL 


A statement of the production of coal in Arkansas, by counties, for 
the last five years, with the increases and decreases in 1906, as com- 
pared with 1905, is shown in the following table: 


Coal production of Arkansas, 1902-1906, by counties, in short tons. 


——— —M —————— — eee PP. 


| AES 
" (+) or de- 

County. 1902. 1903. 1904. 1905. 1906. crease 
(—) in 1906. 
E AA vewads 338, 013 394, 884 408, 494 b 634, 618 b 489, 434 | — 145,184 
ION tea EE RE 193, 255 195, 999 0 AA IA teneas en 
OPA scien andi on hale een aes 21,75) 27.286 35, 300 26, 090 26,647 | + 557 
POS dene tuse eee ruri 34,966 48, 836 51, 488 39, 685 34,776 | — 4.909 
Sebastian.......... lusus. 1,325,181 | 1,528,888 | 1,234,794 | 1,189,455 | 1,278,497 | + 89,02 

Other counties and small 

jul CHE 30, 763 a 30, 279 61, 708 44, 825 34,914) — 991 
(Totals Seda hme 1, 943.932 | 2.229.172 | 2.009.451 | 1,934,673 | 1,864,268] — 70. 405 
Total value............. | $2,539, 214 | $3,360. 831 | $3, 102, 660 | $2. 880,738 ` $3, 000,339 | +$119, Wl 
Average price per ton. 4 $1.31 $1.51 $1.54 | $1. 49 | $1.01 1 eee 


a Includes also production of Perry County. b Includes Johnson County. 
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According to the United States census for 1840, a small quantity 
of coal (220 short tons) was mined in Arkansas during that year. 
With the exception of 9,972 short tons mined in Missouri and 400 
tons from Iowa mines, this was the only coal produced west of the 
Mississippi River in that year, and for the next twenty years these were 
the only States west of the Mississippi from which any coal production 
was reported. The industry in Arkansas did not develop rapidly 
during the carlier years, as the census of 1860 shows a production of 
only 200 tons and that of 1880 a total of 14,778 short tons. During 
the last twenty years, except the last three, the production has in- 
creased rapidly, there being but three instances in which a decrease 
in production was shown. The maximum output was attained in 
1903, when a total of 2,229,172 short tons was produced. 

A statement of the annual production of coal in Arkansas, from 
1840 to the close of 1906, will be found in the table on a preceding 
page, giving the statistics of production of coal from the earliest times. 


CALIFORNIA. 


Total production in 1906, 25,290 short tons; spot value, $60,710. 

The increase in the production of petroleum in California has 
grown from 4,324,484 barrels in 1900 to 33,098,598 barrels in 1906, 
and although there was a slight falling off in the production of oil in 
the State in 1906 as compared with the preceding year, the use of this 
product as fuel in locomotives and in the manufacturing industries of 
the State has resulted in the suspension of operations at several of 
the lignite-producing properties. In consequence the returns for 1906 
show a decline from 77,050 short tons in 1905 to 25,290 tons in 1906, a 
decrease of 51,760 tons or 67.2 per cent. The value exhibits a de- 
crease in even greater proportion—from $382,725 to $60,710—a decrease 
of $322,015 or 84 per cent; but this apparently large decrease in 
value was due to the fact that in 1905, as in 1904, the value of the 

roduction was seemingly large because the price of the briquetted 

el at Stockton was based on the manufactured product and not on 
the raw fuel. The plant at Stockton was burned in the fall of 1905 
and has not been Ferait The value in 1906 is for the raw fuel only, 
as the briquetting plants of the Western Fuel Company, at Oakland, 
and of the Pittsburg Coal Mining Company, at Antioch, were operated 
on screenings from the coal vards in San Francisco and not from raw 
coal mined in the State. 

An additional briquetting plant, which is being erected at Stege 
by the United States Briquetting Company, has for its object im 
utilization of peat and heavy California oil. The sample briquettes 
heretofore made are composed of 50 per cent of peat and 50 per cent 
of crude oil, the idea being in this way to utilize the petroleum for 
domestic fuel. 

The briquetting plant of the Ajax Coal Company, of San Francisco, 
which is mentioned in the report for 1905, was destroyed by the 
earthquake and fire of April, 1906, and has not been rebuilt. The 
plants at Oakland and Antioch are described in a paper? by the 
writer contributed to Bulletin 316 of the United States Geological 
Survey. |j 

The largest production of coal in California in recent years was 
obtained in 1900, when the production amounted to 171,708 tons. 
It has decreased each year since then with the exception of 1903. 
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The production of coal and lignite in California during the last five 
ears, with the distribution of the product for consumption, is shown 
in the following table: 


Distribution of the coal product of California, 1902-1906, in short tons. 


Sold to Aver- | AVer- 
Loaded local Used at is age |Average 
Year at mines’ trade |minesfor| Total Total ace num- | number 
i forship-| and used steam  |quantity.| value. P r ber of | ofem- 
ment. by em- and heat. A days | ployees 
ployees. * | active 
AAA 79, 485 1,721 3,778 84, 984 34,350 | $2.99 312 | 207 
O ances 83, 339 6, 808 14,526 | 104,673 | 294,736 2. 82 307 203 
1904s AA 74,656 3, 840 2 78,888 | 375,581 4.76 282 168 
O ba ee weder 4, 000 550 2, 500 77,050 | 382,725 4.97 294 135 
AA s 7,040 15, 250 3,000 | 425,290 | 60, 710 | 2. 40 284 41 


a In addition to this total there were 6,910 tons of bituminous coal mined in Monterey County, but 
not shipped during the year. This particular mine is located 25 miles from a railroad, and until 
pero facilities are obtained the market for the product is limited to a restricted local 

emand. : 


All of the coal produced in California is lignitic or subbituminous 
in character. There are in California a number of rather widely sepa- 
rated coa] areas, the chief of them being the Mount Diablo and Corral 
Hollow fields in Alameda and Contra Costa counties. Small quanti- 
ties are mined also in Kern, Monterey, Riverside, and Siskiyou coun- 
ties. The Corral Hollow field is located in Alameda County, and 
Mount Diablo is in Contra Costa County. Two other areas which 
have produced small quantities of coal are the Ione field, in Amador 
County, and a small area near Elsinore, in Riverside County. Ina 
number of other counties coal or lignite beds have been prospected to 
a greater or less extent, dnd Butte, Del Norte, Orange, Fresno, 
San Diego, and other counties have produced small quantities 
in the past. Some recent prospecting has been done in Fresno, Men- 
docino, Placer, Orange, and Trinity counties, but little encouragement 
is held out for any extensive development. . 

The records of the State mining bureau of California show a produc- 
tion of coal in that State as early as 1861. It was at that time one of 
the 15 coal-producing States. During the latter part of the decade 
and of the one following the production of California exceeded 
100,000 tons annually and reached & maximum of 237,000 tons in 
1880. Since 1881 the production has been irregular, having been 
largely influenced by the imports of Australia and British Columbia 
coals. The receipts of Australian coal have depended principally upon 
the wheat production and shipments from the Pacific coast. Vessels 
bringing Áustralian coal as return cargoes have had very low freight 
rates. 

The history of the coal-mining industry in California from 1861 to 
the close of 1906 is exhibited in a table on a preceding page, which 
shows the production of coal in the United States from the earliest 
times. 


COLORADO. 


Total production in 1906, 10,111,218 short tons; spot value, 
$12,735,616. 

With the exception of 1904, Colorado’s coal production has increased 
each year since 1894. The output of 10,111,218 tons in 1906 exceeded 
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any previous record in the history of the State, and compared with 
that of 1905, when the previous maximum production was recorded, 
it showed an increase of 1,284,789 short tons, or 14.6 per cent, while 
the value increased $1,924,638, or 17.8 per cent. The output of 1906 
was nearly double that of 1900, and was considerably more than 3 
times that of 1896, ten years earlier. 

The rapid growth of the coal-mining industry in Colorado in 1905 
and 1906 has been due, in large part, to the growing iron industries 
of the State. The gold and oler smelting companies are also large 
consumers of coal, and as this and the other Rocky Mountain States 
are rapidly increasing in population and manufacturing industries the 

roduction of coal will continue to increase. Every State in the Rocky 

ountain region showed substantial increases in the production of 
coal in 1906 with the exception of North Dakota. The production of 
Wyoming, to the north of Colorado, increased 9.5 per cent; that of 
Utah, to the west, increased 33 per cent; the production of New - 
Mexico, to the south, ihcreased 19 per cent, and that of Montana 
increased 11.3 per cent. It is probable that some of this increased 
production in the Rocky Mountain region in 1906 was due to the sus- 
pension of operations in the unionized regions to the east during the 
settlement of the wage scale. Arkansas, Indian Territory, Kansas, 
and Missouri all showed decreased production, and as a result of this 
suspension some Rocky Mountain coal found markets, particularly 
for railroad consumption, which had previously been supplied by these 
more easterly States. N stwithatandine the prolonged suspension of 
mining in the Mississippi Valley States, no strikes were reported as 
having occurred in Colorado during 1906, which was the second year of 
this rather unusual condition. 

Returns to the United States Geological Survey for 1906 show that 
there were 11,368 men employed in the coal mines of Colorado in 1906 
and that they worked for an average of 268 days, as compared with 
11,020 men working an average of 255 days in 1905, and of 8,123 men 
for 261 days in 1904. The average production per man in 1906 was 
889.4 tons for the year and 3.32 tons per day, as compared with 801 
tons per man per year and 3.14 per man per day in 1905. 

Most of the larger mines in the State work on a 10-hour basis, there 
being 48 mines employing 5,222 men that worked 10 hours, 9 mines 
a 655 men D ours. and 59 mines employing 2,973 men worked 
8 hours. 

The statistics relating to the use of mining machines in 1906 showed 
that there were 141 machines employed in the mines of Colorado, and 
that 1,337,006 tons of coal were undercut by them, as compared with 
121 machines and 1,247,687 tons of machine-mined coal in 1905. Of 
the total number of machines in use in 1906, 80 were of the pick or 
puncher type, 51 were chain machines, and 10 were long-wall. 

Mr. John D. Jones, State inspector of mines, reports that there was 
& total of 55 accidents during the year, which resulted in the death 
of 88 men and the injury of 160. Of the injured men, 16 were seri- 
ously hurt and 144 suffered accidents of a minor character. Of the 
88 fatalities, 15 were due to explosions of gas, 20 men were suffocated 
by afterdamp following an explosion of dust and gas, 28 resulted from 
falls of roof in rooms, 16 from falls of roof in gangways and entries, 
4 from premature blast, and 5 were due to other causes. There were 
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40 wives made widows. The number of children left fatherless was 
not reported. Of the total number of men injured, 57 were hurt 
from falls of coal, and 48 from falls of rock. Only 11 men were 
injured as a result of gas or dust explosions. Nine were injured by 
premature blast, and 35 from other causes. The death rate per 
1,000 employees was 7.7, and the number of tons mined for each 
life lost was 114,900. 

The statistics of production in Colorado, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Coal production of Colorado in 1905 and 1906, by counties, in short tons. 


1002. 
Sold to Used at! | E lA ver 
Loadedat local , mines, ade i 2: id age Average 
Count y. incor trade | for «s Total | Total nice num- number 
shipment. and used steam | coke, Guantity.' value. per ber of of em- 
byem- , and | | ton | days | ployces. 
ployees.¡ heat. | ! ` active.: 
Se =e b i | | DIMUS TN xy 
Boulder........... | 792.7099 20.792 20,213 .......... 839,804 $1,269.223 $1.51 | 207 1.366 
DOTEM 6.4032 — 3.095 ........ pasos | 9. 497 13.672 | 1.44 | 216 23 
El Paso........... 164,792 19.408 ! 4,515 '.......... 188.775 | 250.800 | 1.33 | 226! 331 
Fremont.......... Co 446.0) | 11,441 , 23,534 [.......... 512.002 | 940,554 | 1.84] 229^ = 1,053 
Garfleld........... 100.970 | 3,628 RC) PANI! 172.563 | 190.422 | 1.10 |. 256 176 
Gunnison......... 424.022 | 3,894 11.037 | 74,364! 513.317 | 772.264 | 1.50 | 227 
Huerfano......... 1,389,742 5.362 31.536 |.........., 1,426,640 | 1,958,148 | 1.37 | 244 1.7 
La Plata.......... 152,747 | 14.212 1 1.710 |... 168,660 92,979 | 1.7 273 203 
Las Animas....... 2,319,937 ` 39.201 , 94.020 1,844,441 ' 4,297,500. 4,257,183 | .99 | 296 4,706 
BN ans 38,000 ' 11,050 490: 1.4 she: 49. 500 73,075 | 1.48 | 200 | 5A 
[tot E ca ds Er rl Pi ea att | 3,643 | 5.914 | 1.43 | 120: 13 
Weld.............. 61.282 | 37,175 | 3.355 L......... 101,812 |. 163.087 | 1.60 | 180 228 
Othercountieso ..' 321,715 | 7.931 | 18,367 | 191,739 539,752! 617.846 | 1.14 | 255. 435 
Small mines....... ........... NE CU MEME DEREN (| 0289! —6,505|238]|..............- 
Total....... ' 6,315, 435 | 183, 748 rd ano | 8, 826, 429 uU 810,878 1.22| 255. 11,020 
| 
1906. 
| [ ! 
Boulder........... 963,810 — 25,398 | 32,888 |.......... 1,022,096 $1,578,579 $1.54 | 220 1,147 
Delta...... MEE en 6,717 | U IEA 6,812 11,688 1.72 | 197 14 
El Paso........... 159,105 | 44,150! 7,538 |.......... 210.793 | 285,433 | 1.35 | 278 488 
Fremont.......... 632,033 | 7,061 | 26,340 |.......... 666,034 | 1,204,590 | 1.90 | 241 1,085 
Garfield... 0.22.0... 190,203 | 1,80? 1,000 |.......... 193,063 | 2 1.24 | 257 i 
Gunnison......... 475,499 | 5,438 12.743 89, 495 583,175 &55. 341 | 1. 47 200 965 
Huerfano.........| 1,754,800 |. 7,444 + 41,547 |.......... 1,803,791 | 2,502,924 | 1.39 | 272 2, 090 
La Vlata.......... 156,137 | 9,711 | 3,005 4, 867 173,720 | 295,519 | 1.70] 272 
Las Animas....... 2,960,686 | 38,940 102,332 |1, 666,924 | 4,708,882 | 4,856,949 | 1.02 | 287 4,721 
Mela 24,008 | 13,688 |.....LL |. esses 37, 006 50,874 | 1.35 | 201 
Routt........ qw MIN 5, 247 50:1]. ee su 5,297 7,974 | 1.51 190 8 
Weld.....iLLL..... 67,907 | 24,478} 3,035 |.......... 95,420 | 147,194] 1.54 | 232 137 
Othercountiesb ..| 313,293 | 9,987 | 21,482 | 197,757 | 542.519] 635.507 | 1.17 | 255 521 
Small mines.......|........... 1,020: «ox eso atta 1, 920 3,115 | 1.62 |....... TEIL 
Total....... 7,607,481 202,579 pu 1,950,043 |10,111,218 12, 735, 616 | m 268 | 11,368 


a Adams, Jefferson, Larimer, and Pitkin. 
b Adams, Archuleta, Jefferson, Larimer, Montezuma, Pitkin, and Rio Blanco. 


In the following table is exhibited the total production of the State, 
by counties, during the last five years, with the increases and decreases 
in 1906 as compared with 1905: 
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Coal production of Colorado, 1902-1906, by counties, in short tons. 


| | | Increase 
i : (+) or de- 
County. 1902. | 1903. : 1904. 1905. 1906. comae TE 
| | in 1906. 
] 
Boulder.. ooo. 806.371 803. 024 736, 824 839,804 | 1,022.006 |+ 182,292 
O cee ee | 9, 350 13,029 21,683 9, 497 6,512 '— 2,085 
A A Sue etwas 218, 549 207. 797 248, 013 188,775 210,793 + 22,018 
kremont Ao rv exa 695, 999 633, S58 256.200 512,002 606,034 ¡+ 154,032 
Garfield s s o eu o RETE | 207.202 . 176, 354 198, 545 172,563 * 193,063 ¡+ 20,500 
GUNINISON ooo 364,874 | 436,604 | 494,540 513,317 583,175 |+ 60,558 
HüuerfluinO.. ede catre 1, 189, 313 1,319, 666 1,187,005 1, 426, 640 1,803,791 + 377,151 
O A SA helio were S e ews 120, 168 189,235 212,037 + n NO2 
Lü Plita ccce ia | 155,029 143, 637 146. 080 168, 669 173, 720 E 0.051 
Las Animas.................. 3,245,271 ; 3,213,743 | 2,808,905; 4,207,509 | 4,768, 8S2. + 471, 283 
PUL niea IAN | 414.244 342,054 269, 006 342. S04 319,529 |— 23, 215 
RGU sc pide rcu trae | 3. 180 2.119 5, 568 3,043 5,297 + 1.654 
Meld A ar Len eae eC, 73.081 , 04 | 118, 562 101,812 95, 490 |— 6.392 
Other counties............... 18, 220 5. 069 37,003 60, 069 50.569 |— 9,500 
Totalo siniou ea | 7,401,343 | 7,423,602 | 6,658, 355^ | 8, 826, 429 | 10, 111.218 n 1, 284, 789 
I 


Total value............. | $8,397,812 | $0,150,043 | $8.751,821 $10,810,978 $12,735.616 sins 


| | | 


The coal-producing areas of Colorado may be divided into three 
groups—the Eastern, the Park, and the Western—the fields of which 
are separated by areas of great elevation and erosion. The groups 
are subdivided into distinct fields as follows: The Eastern group into 
the Raton, Canyon City, and South Platte; the Park group into the 
Middle Park and Como, and the Western group into the Yampa, 
Grand River, and La Plata. 

The coal-bearing rocks of Colorado are confined to the Upper 
Cretaceous series, and with but few exceptions all of them are found 
in the Montana and Laramie formations. The coal-bearing forma- 
tions are found along both the eastern and the western flanks of the 
Rocky Mountains. 

The coals of Colorado embrace practically every variety of coal 
from lignite to anthracite. Many of the bituminous varieties are 
excellent coking coals, the coke produced from them supporting 
important iron-making industries in different portions of the State. 
Nearly 20 per cent of the total coal output of Colorado is made into 
coke, and nearly all of the coal is washed before being charged into 
the ovens. 

The coal fields of the State are described in great detail in Mineral 
Resources of the United States, 1892, and in the Twenty-second 
Annual Report of the Geological Survey, Part III. There are 19 
counties in Colorado producing coal, the most important of which is 
Las Animas County, which produces between 40 and 50 per cent of 
the total output. Huerfano County, the second in importance, pro- 
duces between 15 and 20 per cent of the total. The other counties in 
which coal has been produced are Adams, Archuleta, Boulder, Delta, 
El Paso, Fremont, Garfield, Gunnison, Jefferson, La Plata, Larimer, 
Mesa, Montezuma, Pitkin, Rio Blanco, Routt, and Weld. 

The coal field which is now attracting most attention and which 
o to be developed in the near future is the Yampa field, of 

outt County. This field is located in the valley of Yampa River, 

elow Steamboat Springs, and can easily be reached by railroad if the 
enver, Northwestern and Pacific, which is now building through 
Gore Canyon, turns north into the Yampa Valley. 


658 MINERAL RESOURCES. 


The coal beds of this field are ranged in 3 groups, separated gener- 
ally by several hundred feet of barren strata. Beds of good bitu- 
minous coal, ranging from 6 to 20 feet in thickness, are of common 
occurrence, and generally there are a number of such beds in the 
different groups. Although these coal beds have heretofore been 
regarded as of Laramie age, recent work has shown that they belong 
in the Montana formation and that the overlying Laramie carries only 
thin beds of low-grade lignitic coal. 

Most of the coal is of excellent quality, being a steaming coal of high 
grade. In general, the quality deteriorates in a westerly direction or 
away from the Park range. a thacits occurs locally where the coal 
beds have been cut by intrusive masses, but the extent of such 
occurrences is small. 

At present the only developments in this field are mines to supply 
local demands, but great activity is manifest in securing title to coal 
lands, and with the accomplishment of railroad connection with 
Denver doubtless coal mining on a commercial scale would be actively 
carried on. 

The growing demand by the public for information regarding the 
Western coal fields, and also the need of the Government itself for 
data upon which to properly classify the coal lands of the public 
domain, have made it necessary to give more attention to the study 
of the geology and of the chances for development of these fields than 
had been done heretofore. Accordingly, during 1906 a large amount 
of peo ome work was done in the States of Colorado, Montana, Wyom- 
ing, Utah, and the Territory of New Mexico. In Colorado a survey 
was made of the western edge of the Durango-Gallup coal field of 
Colorado and New Mexico from Durango to the southern point of the 
field near the Zuñi Salt Lake. A survey was also made of the eastern 
part of the Book Cliffs coal field from Grand River, Colo., to Sunny- 
side, Utah, where it connected with the work that had been done dur- 
ing the previous year. The survey of the Yampa field, begun in 1905, 
was continued southward in 1906, and included the Danforth Hills 
and Grand Hogback as far as Newcastle, on Grand River. 

Coal mining as an industry in Colorado began in 1864, a production 
of 500 short tons being recorded for that year. In 1876 the produc- 
tion reachea for the first time & total exceeding 100,000 tons, and 
six years later, in 1882, had reached the million-ton mark. Since that 
date the increase has been almost uninterrupted, there being only 3 
instances, ten jeu apart (in 1884, 1894, and 1904), when the pro- 
duction showed & decrease of any importance, and only 4 altogether 
in thirty-five years. The largest decrease was made in the “hard- 
times” year of 1894. The coal production of the State exceeded 
3,000,000 tons in 1890; ten years later it had grown to over 5,000,000 
tons, and it amounted to over 10,000,000 tons in 1906. The record 
by years will be found in a table on a preceding page, giving the sta- 
tistical history of coal production in each State from the earliest 
times to the close of 1906. 


GEORGIA. 


Total production in 1906, 332,107 short tons; spot value, $424,004. 
If the record for the last four years may be taken as an indication 
of what the future will bring forth, the coal-mining industry of 
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Georgia is on the decline, for the production has decreased each year 
since 1903, in which year the maximum output of 416,951 short tons 
was obtained. Compared with this, the production of 332,107 short 
tons in 1906 shows a decrease of 84,844 tons, or 20.3 per cent. The 
decrease from 1905 was 19,884 short tons, or 5.65 per cent, with a 
decline of $29,844, or 6.6 per cent, in value. 

The number of men employed in the coal mines of the State de-' 
creased from 801 in 1905 to 737 in 1906, while the average number of 
days worked increased from 270 to 279. The average production per- 
man during 1906 was 450.6 tons, while the average daily production 
was 1.62 tons for each employee. The apparently low average of 
efficiency is explained by the fact that State convicts are employed 
to a considerable extent under lease, and these in the large majority 
of cases have for experience as coal miners only the periods of their 
incarceration. Coal-mining machines are not employed, and little 
interference by reason of labor troubles is experienced. One plant 
in the State washes the coal used in coke making, and 106,850 tons 
of coal were washed in 1906, producing 101,563 tons of washed coal 
and 5,287 tons of refuse. 

The statistics of production for the last five years, with the dis- 
tribution of the product for consumption, are presented in the fol- 
lowing table: 


Coal production of Georgia since 1902, in short tons. 


| Sold to | Cee "AVETE 
; Loaded local Used at! Made rues age [Average 
Year atinines| trade |mines for ifito Total Total iE num- | number 
: for ship- ¡and used| steam coke quantity.: value. P ber of | of em- 
ment. by em- ¡and heat. " | tn days |ployees. 
ployees. | | active. 
|: | Sane ee 278. 847 | 1,700 3.080 | 130,456 | 414,083 | $589,018 | $1. 42 312 155 
1903. . 267, 369 | 812 2.218 146, 552 416, 951 521, 459 1.25 JN 681 
DE cero 243. 244 1.000 6,677 132,270 | 383.191 466, 496 1.22 222 8S1 
ID is tada 224,695 1. 148 7,113 119,035 351,991 453, 848 1.29 270 801 
1900... o eve | 194. 881 | 850 8, 324 128,052 | 382,107 | 424,004 1. 28 279 137 
i 


Portions of two counties in the extreme northwestern corner of 
Georgia are underlain by the coal measures of the southern Appa- 
lachian coal fields. The Walden basin of Tennessee crosses Dade 
County in Georgia, and extending southwester!v becomes the Blount 
Mountain and Warrior basins in Alabama. The Lookout basin, a 
narrow outlying area, extends from Etowah County in Alabama in 
a northeasterly direction into Walker County, Ga. The total area 
of the coal fields in Georgia is estimated at 167 square miles, the 
smallest of any State coal fields, not all of it being workable. Exten- 
Sive operations are carried on in both counties, however, some of this 
coal being highly prized as a steam fuel and finding a ready market 
for bunker coal at Brunswick and other coast cities. It also makes 
an excellent coke, and about 30 per cent of the output each year is 
made into coke, which is sold to the furnaces at Chattanooga and 
other points in Tennessee and Georgia. 

The Eighth United State Census contains the first authentic state- 
ment of production of coal in Georgia. This report, which is for 
1860, gives the production in that year as 1,900 short tons. The census 
for 1870 does not mention any production in Georgia for that year. 
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The Tenth Census (1880) reports an output of coal for the State of 
154,644 short tons, since which time the production has been reported 
in Mineral Resources of the United States. The statistics for each 
year since 1860 will be found in the statement on a preceding page 
giving the production of coal by States from the earliest times to the 
close of 1906. 


IDAHO. 


Total production in 1906, 5,365 short tons; spot value, $18,538. 

There are several somewhat restricted areas in Idaho in which 
lignite beds occur, but until the last four or five years there has been 
little done in the way of mining. The districts from which any pro- 
duction has been ed are the Horseshoe Bend and the Jeru- 
salem districts, occupying the lower portion of a ridge between the 
Boise and the Payette rivers; one near Salmon City, in Lincoln 
County, and one at the eastern edge of the State in Bingham and Fre- 
mont counties, where the Sublette field of Wyoming extends across 
the State line. The principal production in 1905 and 1906 was from 
the Salmon district, in Lemhi County, 4,380 short tons having been 
mined there in 1905, and 4,285 tons in 1906. 

The production of coal in Idaho for the last five years has been as 
follows: 

Coal production of Idaho, 1902-1906, in short tons. 


-— —— —— OO — —— — — 


ET : = Fo 
Year Quantity., Value. ! Year. | Quantity. | Value. 
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ILLINOIS. 


Total production in 1906, 41,480,104 short tons; spot value, 
$44,763,062. 

During the year 1906 the coal production of Illinois showed an 
increase over 1905 of 3,045,741 short tons, or 7.9 per cent, with an 
increase in value of $4,185,470, or 10.3 per cent. In spite of this 
increase, West Virginia displaced Illinois as second among the coal- 
producing States, the greater relative increase in West Virginia being 
due in all probability to the suspension of operations in the other 
coal-mining States. Under ordinary conditions the increase in Ili- 
nois might have been somewhat greater, but taking into considera- 
tion the history of the coal production of the State in recent years, 
the increase in 1906 was a normal one. 

In anticipation of the suspension of operations which took place on 
April 1, the Illinois mines were operated to their fullest capacity for 
several months prior to that date, and the shortage due to the sus- 
pension was, to a great extent, provided for. After operations were 
resumed in June the intensity of labor among the mine workers was 
considerably greater than usual. In West Virginia the suspension 
affected only a small portion of the mines, and these only for about 
30 days, while in Illinois practically all of the mines were shut down 
from April 1 to June 18. In West Virginia there were only 4,101 
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men (out of a total of 50,960) idle for, as stated, an average of 30 
days, while in Illinois 49,792 men out of a total of 61,988 were idle 
for an average of 58 days. The amount of time lost by these sus- 
pensions in West Virginia was only about 1.1 per cent of the total 
time made, while in Illinois it was about 25 per cent. In the course 
of the increased work in West Virginia, due to the idleness which 
prevailed in the other States, much new development work was done, 
and it seems reasonable to predict that that State will retain the 
position it took as second in rank in 1906. 

Illinois contains more coal-producing counties than any other State 

in the Union, there being 51 counties which in 1906 produced more 
than 1,000 tons each. Of these there was three whose output ex- 
ceeded 4,000,000 tons, namely, St. Clair County, with 4,578,372 tons; 
Sangamon, with 4,543,849 tons; and Williamson, with 4,417,987 tons. 
Madison County produced 3,651,296 tons; Macoupin, 3,637,827 tons. 
and Vermilion, 2,389,285 tons; and Grundy, La Salle, Bureau, Fulton, 
Marion, and Perry counties each produced over 1,000,000 tons. 
- The 61,988 men employed in the coal mines of Illinois during 1906 
worked an average of 192 days each, as compared with 58,053 men 
working an average of 201 days in 1905, and 54,685 men for 213 days 
in 1904. It appears from this that notwithstanding the suspension of 
operations in the spring of the year, the average working time in 1906 
was only 9 days less dun that of the preceding year. Considering 
these figures with the statistics of production, it is seen that the 
average production by each man in 1906 was 669.2 tons against 662.1 
tons in 1905 and 667 tons in 1904. "The average daily tonnage per 
man was 3.49 tons in 1906, 3.29 in 1905, and 3.13 tons in 1904, con- 
firming the statement previously made regarding the increased inten- 
sity of labor last year. A part of the increased efficiency in labor was 
probably due to the growth in the use of machines for undercutting 
coal. tn 1906 there were in the coal mines of Illinois 1,048 machines 
in use, with a machine-mined product of 11,585,419 short tons, com- 
pared with 882 machines and a machine-mined production of 8,697,547 
tons in 1905, and with 643 machines and with 7,110,902 short tons 
won by them in 1904. From this it appears that the increase in the 
machine-mined tonnage was nearly 3,000,000 tons, equivalent to 
almost the entire increase in the: total production of the State. Of 
the machines in use in 1906, 874 were of the pick or puncher type, 171 
of the chain-breast, and 3 of the long-wall type. 

The coal-mine workers of Illinois are probably better organized 
than those of any other of the bituminous coal-mining States, and 
by far the larger number of the mines in this State work 8 hours 
a day. In 1906, out of the total of 61,988 men employed, 60,056 
worked 8 hours per day, 610 worked 9 hours, and the mines report- 
ad working hours were of little importance. 

he casualty record, as reported by Mr. David Ross, secretary of 
the bureau of labor statistics, shows that during the fiscal year 
ending June 30, 1906, there were 155 fatalities, against 199 in the 
preceding fiscal year. The total number of men injured in 1906 was 
480, against 535 in 1905. Of the total number of men killed during 
1906, 103 were married, and there were 333 children left fatherless. 
There were no explosions of gas which resulted fatally, bis 
7 men were injured from this cause. Two deaths were due to explo- 
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sions of a mixture of dust and gas. By far the greater number 
of deaths and injuries from any one cause were those which resulted 
from falls of roof, 84 fatalities, or 54 per cent, and 258 injuries, the 
same percentage, having resulted from this cause. Twelve deaths 
and 24 injuries resulted from powder explosions, and 57 deaths and 
191 injuries were due to cuucellaneous causes. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Coal production of Illinois in 1905 and 1906, by counties, in short tons. 


1905. 
Sold to .  Aver- 
Loadedat| local | Used at | AVeT- “age Average 
mines trade |, Mines |Made: Total Total 1,28% i num- number 
County. , awat forsteaml into | S : | price | 
for ship- and used and coke, ' quantity. value. ber of) of em- 
ment. | by em- | heat. | : Con ! days ployees. 
. ployees. | mes i ` active. 
Bureau........... 1, 561, 360 69, 818 70.077 |....... 1,701,255 I2. 400.257 $1. 42 210 4, 405 
Christian......... 714,914 96, 721 07,725 |....... 879. 300 970. 859 | 1.10 173 1,238 
Clinton........... - 516,199 20, 226 42, 856 |....... 579, 281 557,202 | .96 112 1,203 
Fulton............ 1, 435, 269 66.371 27.009 |....... 1, 529, 249 | 1,807,439 | 1.18 208 2,322 
Gallatin.......... 49. 057 22, 836 2,039 | 8,7: 82, 6N2 81,125 .98 171 241 
Grundy........... 1,215,153 48.027 445,712 1....... 1,310,892 | 2,099,165 1. 60 218 2,978 
Henry. coco eed 19, 034 64, 337 3,024 |....... 146, 995 231,080 ` 1.57 215 322 
Jackson........... 131.725 26, 853 60,263 |....... 818,841 | 1,004, 875 , 1.23 194 1,313 
KOR ecu 14, 555 43, 829 588 j.a... 58, 972 88.471 1.50 187 146 
Lasalle............ 1.392. 664 | 315,330 61,994 !....... 1,772,988 | 2,600,324 | 1.51 244 3,584 
Livingston........ 219, 239 57,676 8,009 1....... 284, 084 403.915 | 1. 42 210 511 
Logan...........- 381,808 | 45,192) 18,546 |....... 445.546 | 470.543 | 1.06 | 212 | 637 
McDonough...... 11, 454 7, 800 152 ves 19, 496 35,597 | 1.82 149 86 
McLean........... 33, 920 99. 001 27,000 |....... 159, 921 246, 552 | 1. 54 216 336 
Macoupin......... 2, 960. 312 96, 163 115,009 |....... 3,177,484 | 2,883,316 . 91 195 | 3, S68 
Madison.......... 3, 222, 501 82.158 | 120,650 l....... 3, 434,309 | 2.9560, 680 | . 86 202; 3.70 
Marion............ 812.636 | 131,468 | 65.000 |....... 1,009,759 | | 906,656 | .90 219 | — 1.283 
Marshall.......... 451, 049 25,5 23,083 |....... 400. 072 103, 598 | 1. 41 259 : 1,029 
Menard........... 361,032 35, 470 18, 764 |....... 415, 206 414, 490 | 1.00 200 673 
Mercer............ 486, 139 25, 202 21,453 |....... 532, 854 677, 539 | 1.27 208 878 
Montgomery...... 51,007 31,968 15,089 |....... 598. 064 571,517 | .96 201 838 
Peorla..........-. 752.057 128, 925 16,964 !....... 897,946 | 1,196,766 | 1. 33 212 1,309 
Pert. s ue esses 1,229, 134 36, 720 42,418 1... suu. 1,298,572 | 1,162, 708 . 90 158 2, 458 
Randolph......... 415, 864 15, 655 9,472 |....... 440, 991 | 399. 702 .91 185 669 
Rock Island...... 10, 900 56, 051 1,432 AA 68,383 | 114,854 | 1. 68 181 119 
St. Cr 2 ere 3,027, 890 195, 293 106,731 |....... 3,329,914 , 2,704, 326 .83 167 4, 492 
Suline............. 007,274 33,007 34,520 |....... 675,701 645, 465 . 96 155 950 
Sangamon........ 3,874,213 | 320,395 | 129,655 eM 4,324,203 | 4,135,614 | .96 182 5, 906 
a Lor. cuius utei ee ated 13, 201 dé LIRE 13. 423 24, IRR | 1.80 148 40 
Shelby uso ut ha 68, 906 28,014 7,206 l...a... 104,216 173, 639 | 1.67 220 230 
JA S ossi Edna 3, 300 18,770 O55 leise 22,725 41,129 | 1.81 157 Dri 
Tazewell.......... 153,736} 73.254 (UNIS re. 231,373 | 267.246 | 1.16 | 240 366 
Vermilion......... 2,123,738 | 167,602 50,598 !....... 2,342,238 | 2,260, 442 | .96 224 2, 984 
AM AAA esset ras 10,354 l...a. AA 10,354 21,045 | 2.03 191 25 
rr A 118, 322 14,289 | 5.346 | ER 137.957 200, 256 | 1. 52 243 343 
Williamson....... 4,011,952 | 45,631 | 110,369 1....... 4,167,952 | 3,826,077 | .92 | 218 4.572 
Other counties a 
and small mines.| 555,562 | 317,968 36, 865 ZEE | 910,395 | 1,134,955 | 1.25 226 1,741 
CERAM PEA dpi RT NIRE TRA MEMMIUS, EMEN 
Total.......134,160, 115 2,891, 220 dicum | 8,720 38,434,363 40,577,592 | 1.06 201 58, 053 


a Bond, Calhoun. Franklin, Greene, Hancock, Jefferson, Kankakee, Macon, Morgan, Schuyler, Wash- 
ington, and Woodford. 


Coal production of Illinois in 1905 and 1906, by counties, 1n short tons. 
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19C6. 
Sold to Aver- 
Loaded at} local Usec at Made Aver- age 

Count mines trade for steam | into Total Total co | num- 
y. for ship- | and used |O" nd | coge. | Quantity. | value. Pier | ber of 

ment. by em- heat ! Pa days 

ployees : * lactív 
Bureau............ 1, 488, 032 47,149 44,904 |....... 1, 580,085 $2,300, 498 |$1. 52 185 
Christian.......... 798, 503 89, 718 46,231 |....... 934, 452 | 1,045, 449 | 1.12 172 
Clinton............ 467, 661 14, 118 34,017 |....... 515, 796 510, 351 . 90 146 
Franklin.......... 530, 849 14, 927 23, 424 |....... 569, 200 607,834 | 1.07 257 
Fulton............ 1,508,504 | 37,949 | 32,681 |....... | 1,579,224 | 1,909,349 | 1.21 | 208 
Gallatin........... 59, 430 20,728 2,500 110,073 92,731 93, 953 | 1. 01 185 
Grundy........... | 1,072, 922 44, 918 44,179 |....... | 1,182,019 | 1,764,597 | 1.52 207 
Henry............. 75, 258 67,185 6,745 |....... 149, 188 238, 653 | 1. 60 236 
Jackson........... | 551,937 | 32,352 | 61,907 |....... 646,196 | 819,174 | 1.27 | 156 
Knox... ule | 13, 086 38, 168 400 |....... 51,654 85,303 | 1.65 101 
"CP PEE 1,130,149 | 293,109 44, 414 |.......| 1,467,672 | 2,366, 626" | 1. 61 200 
Livingston........ 220, 853 45, 077 7,901 |....... 273, 831 408,255 | 1. 49 190 
Logan SEE 355, 121 56, 538 23,900 |....... 435, 440,058 | 1.01 176 
McDonough....... 32, 431 11,143 200 |....... 43, 81,262 | 1.86 178 
Macoupin......... 3, 415, 475 85,827 | 136,525 |....... 3,637,827 | 3,372,863 | .93 193 
Madison.......... 3, 453, 599 98, 141 99,556 |....... 3,651,296 | 3,283,826 | .90 186 
Marion............ 955, 934 48, 996 37,936 |....... 1,042,866 | 1,077,333 | 1.03 227 
Marshall.......... 378, 685 21,711 18,508 |....... 418, 904 663, 842 | 1.58 223 
Menard........... 383, 551 30, 256 16, 164 |....... , 971 477,547 | 1.11 183 
Mercer............ 374, 154 22, 656 15,355 |....... 412, 165 540,804 | 1.31 201 
Montgomery ...... ; 31, 419 15,737 |....... 720, 415 736,011 | 1.02 192 
Peoria............ 757,758 | 137,607 19, 498 |....... 914, 863 | 1,066,034 | 1.17 212 
Perry............. 1,304, 176 41, 566 73,974 |....... 1,509,716 | 1,408,780 | .93 197 
Randolph......... 591,612 27,682 14,976 |....... 634, 270 582,580 | .92 186 
Rock Islan 13, 47,341 ,080 |....... 62, 321 102, 333 | 1. 64 178 
8t. Clair........... 4,150, 400 | 286,926 | 141,046 |....... 4,578,372 | 3,975,717 | .87 198 
Saline ............ 944, 494 15, 863 20,507 |....... 980. 997,015 | 1.02 171 
Sangamon........ 4, 166,324 | 228,702 | 148,823 |....... 4, 543, 849 | 4,568, 143 | 1.01 181 
8cott.............. 7,723 4,214 500 |....... 12, 437 21,797 | 1.75 224 
Shelby............ 93,225 | 42,443 | 2,589 |....... 138,257 | 193,207 | 1.40 | 174 
Btark............. 9, 166 8, 420 75 ses s 17. 661 29, 372 | 1. 66 200 
Tazewell.......... 108, 691 76, 509 592 |....... 189 882 234,123 | 1.23 186 
Vermilion......... , 108, 309 | 219,967 61,009 |....... 2,389,285 | 2, 430, 586 | 1.02 193 
Mb oce nez 129, 788 17, 792 7,375 |....... 154, 247,917 | 1. 00 175 
Williamson....... 4, 224, 650 52,878 | 140,450 |....... 4, 417,987 | 4,341,788 | .98 190 
Other counties o | 

and small mines.; 633,994 | 418,056 68, 510 |....... 1, 120, 560 | 1,640,983 | 1. 46 208 
Total....... 37,273,093 2,778, 141 P 418,197 ¡10,073 |41, 480, 104 44, 763,062 | 1.08 192 


| 


| 


« Bond, Calhoun, Greene, Hancock, Jefferson, Jersey, Kankakee, McLean, Macon, Morgan, Putnam 
Schuyler, Warren, Washington, White, and Woodford. 
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The increase or decrease in each county in 1906, as compared with 
1905, and the production of each county during the last five years 
are shown in the following table. 


Coal production of Illinois, 1902-1906, by counties, in short tons. 


| | eee 
* n (+) or e 
County. | 1902. 1903. 1904. 1905. 1906 La eat (—) 
| 1906. 
I PER EE ee | 100.000 | 176,342 | 158,116 | — 126,221 | — 132,325 " 6,094 
D TOWTI Sd oss use Ee ees i AAA AA MR CE IS RENE 
BUTPB. chk DUX deeds 1,769,642 1,846, 642 1,821,867 1,701, 255 1, 580, 085 f= 121,170 
Culhoun. oo... cee eee ee ee eee 3, 000 5,300 6,500 4,127 5, 045 pt 318 
ULT on as or ead ee a is oe a eee 1,768 OS A AO eet Lebe Be tke 
Christianese c. oer mpR ET RS 936, 036 1,024, 392 838, 043 879, 360 934,452 + 55, 092 
CHWtOlS e tecti wees 834,318 920), 39] 854,719 579, 281 515,706 |— 63, 485 
Filtra ed 953.607 1,105. 930 1,247.215 1,529, 249 1,579, 224 + 49,973 
Güllitilio/ eco Saat leh ae Gig eas 30,011 72,205 92, 908 82, 682 2,731 1+ 10. 049 
GOTO ed Ces VE VALE NIE. 6.000 6.639 5, 956 4,435 2, 206 = 2,229 
Gründe x unc aid 1, 414. 479 1,392, 427 1.334, 422 1,310, 802 1,162,019 — 148,873 
PO es li obo an ihn E eder Ut A A D DA 
O ceca toes yutean wanda 13, 400 7,380 7.923 3,300 4,498 ¡+ 1,198 
iS seh teases exe CER 138,312 156,870 149, 259 146, 995 149,188 + 2.193 
JHCKSON acid da 930, 487 913, 283 880, 607 S18, 841 646,106 ¡— — 172.645 
Jeferson. aa 25,000 28, 245 32.788 25,925 7,600 = 18.325 
TRON A erences 3,520 ee dues Wr RERUM A 1,397 ¿+ 1.397 
Johnson................. ues 3, NO 2,333 TUUS esee noce stehe | RR ud an E 
Kankakee... oo. 00 eee 48, 4:30 14; 22 | eua ade 700 39, 499 |+ 38, 799 
BT ote anes Sd O A 85, 851 105,055 73,806 58.972 51,654 |— 7.318 
Lasalle.............o.o..o.o..... 1. 846, 236 1, 582, 589 1,542,518 1,772,088 1,467,672 |- 305,316 
LivingstON........oooomoo.... | 305, 083 122,773 186, 638 284, 984 273,881 |— 11,153 
A 268, 707 400, 578 350.037 445. 546 435.559 |— 9, 05; 
McDonough...............ss. 34, 636 25. 104 26.211 19, 496 43.774 14 24,258 
Melia oia 175,000 198, 100 198,513 159,921 145,000 — 14,921 
ALUCOTIS ura Qum dr Y twee eR 100. 000 110. 000 180, 851 231,235 Q2, NNA + 61,649 
Maco0piD....ooocoooconcr no 2,185,325 | 2,414,409 | 2,170,292 | 3.177.484 | 3,637,827 + 460,343 
A A Sete ite deret me ' 2,374,684 | 2,950,496 | 3,341,989 | 3,434,309 | 3,651,296 + 216,897 
A cal usb ae oS reiten ! 922,656 | 1,095,952 ! 1,010,508 | 1,009,759 | 1,042. 866 + 33,107 
Mürshinll oct ds 458. 186 479,641 407,724 499.672 | 418,904 — 80, 768 
MONAY ci bes do 471,058 483.447 | 463,085 415,266 429,971 + 14,705 
Mit a 640, 141 642.746 | 566, 80] 532.854 412,165 — 120,689 
Montgomery ...............-- 619, 448 458,987 . 499,218 598, 064 720,415 + 122,351 
MORPH ada 4.780 4,358 4.737 4.505 9,100 ¡+ 4,5% 
AA 852,375 958, 082 | 912, 422 897,946 914,863 + 16,917 
quoa JU APRENDER 991,344 | 1,236,368 | 1.296.062 | 1,298,572 | 1,509,716 + 211.14 
Pit Haile sion d eerie A Rus Sera duet tds ea t addi ir A re iaa 156,928 + 156.928 
Randolph.........Luuuuuuuu.. '— 456,084 |. 535,895 531.465 440, 00] 634,270 + 193.249 
Rock Island................0. | 83,418 69,641 86.219 68,383 62.321 — 6, 062 
St. CIT nori ta 2,822,248 | 3,464,069 ^ 3,417,632 | 3,320,914 | 4,578,372 + 1,248, 458 
A eom a dien 207,571 433,328 568,670 675, 701 980,864 + 305,18 
SITIEUDION cea 4,172,722 | 4,470,962 ; 4,219,100 | 4,324,263 4,543,849 + 219,586 
O A eror eens 18. 457 12,927 11.673 2, 880 3,090 + 210 
A Dave eR me ees 27,435 24.776 19. 400 13, 423 12.437 |— 986 
SHOWIN arca Pine icegu ls | 87.112 108,508 . 129, 846 104.216 138,257 ¡+ 34,041 
BUAT MM EU 20, 043 43,166 | 27.607 22, 725 17,661 ¡— 5, 064 
TAQOWO vc cas todas decos 173.018 253.653 194. 501 231,373 ! 189.882 :-— 41,491 
O AA A 2,585,201 | 2,055,071, 2,792,046 | 2,342,238 | 2,389,285 + 47.047 
MOTOR E eee eee aa Na Eu eat 16,077 14, 989 10, 784 10,354 9,520 |— 834 
Washington. ................. 56,835 91, 766 97,069 87,913 85,812 '— 2,101 
AO A AAA A A A 8,000 + 8, 000 
ANI A sac vede arn oo 40.792 49,240 76, 538 137.957 154. 955 + 16, 998 
WilliaMmson...........o.oo.oo.. 2,325,942 2,881,653 3,395, 397 4,167,952 4,417,987 !+ 250.03 
A cs ee rrr rn ets 101,567 | @323,501 5105,185 | 5348,707 | 5 717.566 + 308,859 
Small Mides.........oo.oo.oo.ooo. 6.130 46, 711 56. 405 09,777 69,290 |— 487 
Total...................1 32,939,373 | 36,957,104 ^ 36.475.060 | 38,434,363 41,480, 104 ¡+ 3,045,741 
Total value............. $33,945,910 $43,196,809 $39, 941, 993 ds $44. 763,062 |+$4, 185, 470 
| i i [ 
a Includes production of Wabash County. b Includes production of Franklin County. 


The coal fields of Illinois are included in the eastern interior field, 
which underlies the greater part of Illinois, the southwestern part 
of Indiana, and part of western Kentucky. Nearly three-fourths 
of the entire State is underlain by productive coal measures, the 
total area being estimated at 42,900 square miles. It has been con- 
sidered the largest coal-bearing area in any one State in the Union, 
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though more definite knowledge may show either North Dakota or 
Montana to equal or exceed it. 

The coals of the State have never been systematically and thor- 
oughly studied, so that statements as to the number of coals and 
their correlation and extent can not be fully relied upon. The 
revival of the geological survey during 1905 and the work already 
done by it in cooperation with the United States Geological Survey 
give promise of soon placing our knowledge of the coals of the State 
on a more exact basis. 

During 1906 the geologic work in the coal fields of Illinois consisted 
in the starting of a survey of the southern Illinois fields, the field 
work being completed in (lie Eldorado and New Haven quadrangles 
which cover parts of Illinois, Indiana, and Kentucky. The prelim- 
inary report on the Saline-Gallatin coal field of Illinois was sub- 
mitted for publication and is printed in Bulletin No. 316, ‘‘Contribu- 
tions to Economic Geology, 1906.” 

The coal field in Illinois occupies a basin. In the center the lower 
coals are at least 1,000 feet deep, and the outcropping rocks belong to 
the upper or nonproductive Coal Measures. Around the edge of the 
basin the productive measures outcrop in a broad belt. In this belt 
there appear to be 6 coals that are locally or generally workable. 
Some of these coals appear to underlie the center of the basin as well as 
its edges, often with a workable thickness. In the Grundy district, 
on the northeastern edge of the field, along the north and west side, the 
coals resemble the lowest coal of Indiana in usually being thin, occur- 
ring in small basins, and frequently more than making up for this by 
being of excellent quality. Coal No. 2 is the principal coal of the 
edges of the field. Of the higher coals, Nos. 5, 6, and 7 are the prin- 
cipal ones, their importance Lena in the order named. These coals 
are from 5 to 6 feet thick in the northern part of the field, but to the 
south increase until they are from 6 to 9 feet thick. 

Most of the coal of the State is reached by shafts, many of which are 
well equipped with double platform cages hoisting two cars at a time. 
While the room-and-pillar method largely prevails, many of the 
thinner coals are worked by long-wall methods especially the mines 
on coal No. 2. As a whole, the mines are well equipped with modern 
machinery, and many of them have a large output. 

Probably the earliest mention of coal in the United States is con- 
tained in the journal of Father Hennepin, a French missionary, who 
as early as 1679 reported a “cole” mine on the Illinois River, above 
Fort Crevecoeur, near the site of the present city of Ottawa. Father 
Hennepin marked the location of the occurrence on the map which 
illustrates his journal. It is also probable that, outside of anthracite 
mining in Pennsylvania and the operations in the Richmond basin of 
Virginia, Illinois holds the record for priority of production, The 
earliest statement that we have in regard to actual mining in Illinois 
is that coal was produced in Jackson County in 1810 from a point on 
the Big Muddy River. A flatboat was loaded with coal at this place 
and shipped to New Orleans, but the quantity is not stated. Again. 
it is reported that in 1832 several boat loads were sent from the same 
vicinity to the same market. Another record is found stating that 
150,000 bushels (or 6,000 tons) of coal were mined in 1833 in St. Clair 
County and hauled by wagons to St. Louis. From 1840 to 1860 the 
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bureau of statistics of the State is without any reliable data in regard 
to the coal-mining industry, although some scattering statistics are 
found in the geological reports published by the State government. 
The production of coal in filinois since 1833 will be found in the table 
on a preceding page giving the history of coal production in the United 
States from the earliest times to the close of 1906, 


INDIANA. 


Total production in 1906, 12,092,560 short tons; spot value, 
$13,116,261. 

Indiana ranks sixth among the coal-producing States, and its pro- 
duction has increased with marked rapidity during the last decade. 
The output in 1906 was almost exactly double that of 1899, and was 
more than 3 times that of 1896. The increase in 1906 over 1905, from 
11,895,252 short tons to 12,092,560 short tons, was not large compara- 
tively (197,308 tons, or 1.7 per cent), but when the loss of time is con- 
sidered, due to the suspension of operations at nearly all of the impor- 
tant mines for from two to three months during the settlement of the 
wage scale, the increase is significant. 

ut of the 20,970 men employed in the coal mines of Indiana in 1906 
15,875 were idle an average of 63 days, the time lost being equivalent 
to 27 per cent of the total time worked, so that, other things bei 
equal, the production of coal in Indiana in 1906 would have amounte 
to over 15,000,000 tons. 

The average price per ton at the mines for Indiana coal in 1906 was 
$1.08, against $1.05 in 1905. The total value increased from 
$12,492,255 in 1905 to $13,116,261 in 1906, a gain of $624,006, or 5 per 
cent. The most important increase both in production and value in 
1906 was made in Clay County, whose output showed a gain of 319,654 
short tons in quantity and of $419,025 in value. Of the total pro- 
duction of the State, 799,891 tons were “Indiana block," and 25,475 
tons were classed as cannel. 

The statistics of the labor employed in the coal mines of Indiana 
show that the apparently large increase in the number of men noted in 
the report for 1905 was wiped out, and that the cause assigned for the 
reported unusually large number of employees in that year was reason- 
able. The aggregate number of employees in 1906 was 20,970, who 
worked an average of 175 days. In 1905 the number of men reported 
was 25,323 working an average of 151 days, the large number of men 
and small number of working days being due to an unusually large 
number of changes in ownership which took place in 1905, because of 
which certain men were reported twice, but for two different periods, 
thus reducing the average time but apparently increasing the number 
of employees. Dividing the total quantity of coal produced in 1906 
by the number of men employed, it 1s found that the average tonnage 
per man was 576.7, as compared with 469.7 tons in 1905 and with 553.5 
tons in 1904. The average production per day per man for the last 
three years has been 3.3 tons in 1906, 3.11 tons in 1905, and 3.13 tons 
in 1904. 

The same conditions which in 1905 indicated an apparently large 
number of men employed are probably also responsible for a number 
of mining machines in excess of those actually in use, some machines 
being reported twice. In 1905 the number of mining machines in use 
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was reported as 506, against 403 machines in 1904. The reports for 
1906 show a total of 471 machines in use, a decrease of 31 in the num- 
ber reported in 1905. The machine-mined product, however, increased 
from 4,207,246, or 35.37 per cent of the total production in 1905, to 
4,251,740 short tons, or 35.16 per cent, the proportion of the machine- 
mined product to the total being therefore the same in both years. In 
1904 there were 3,613,532 tons of machine-mined coal, or 33.66 per 
cent of the total product. 

The coal-mining industry of Indiana may be said to be operated on 
an 8-hour basis, 19,842 men out of a total of 20,970 being reported in 
1906 as working on 8-hour time. The mines which worked 9 or 10 
hours are principally local and unimportant plants. : 

The statistics of the production of coal in Indiana in 1905 and 1906, 
by counties, with the distribution of the product for consumption, 
are shown in the following tables: 


Coal production of Indiana in 1905 and 1906, by counties, in short tons. 


1905. 
ps 9 ET | Aven Aver- 
oca ¿sed a age | Average 
County rate A trade imines for Total Total tice num-| number 
y. shibment and used| steam i quantity. value. p E ber of | of em- 
P '| by em- land heat. ton, | days |ployces. 
ployees. ` | active. 
D 
Clay ends 694. 779 47,278 39,517 781,574 | $1,067,393 | $1.37 128 3, 326 
Daviess............. 65, 154 33, 739 2,536 | 101, 429 142,709 | 1.41 188 244 
Dubois and Martin..|............ 6, 500 700 7, 200 9,000 | 1.25 236 21 
ountain............ 65.055 7,300 309 72,655 86,100 | 1.19 208 156 
Gibson.............. 81, 641 13, 893 3, 788 99, 322 105,687 | 1.06 208 198 
Greene.............. 2,353, 152 50, 563 54,350 | 2,458,665 | 2,591,385 | 1.05 116 6,278 
Knox................ 249, 764 36, 774 6,942 293, 480 278,547 95 175 583 
Parke............. E 699, 396 17, 582 33,336, 750,314} 1,082,811 | 1.38 157 2, 152 
ua A 4,113 12,715 190 17,018 22,908 | 1.35 183 49 
Pike. ooo osos 412, 033 31. 666 8,697 452. 396 444, 159 .98 149 1,044 
Spencer. ,-.......... 3, 745 13,190 Woks e 16, 935 21,195 | 1.25 160 4 
PE NR Sl mer ox tas] CIAM SR IRI eet dal 
anderburg......... vs ,16 EO! , 112 7,479 : 5 
Vermilion........... 1,241,268 | 35.000 25,700 | 1,302,667 | 1,166,630 |  .90 214 1.811 
d PO Ili. i REIS 2,030, 876 83, 855 74,872 | 2,189,603 | 2,172,040 .99 160 4,318 
Fa IA MEN 7,125 215 7,340 14,990 | 2.04 205 29 
parce efit ara 383,112 | 54,014 10, 450 447,576 a 474 . 83 202 501 
mall mines.........|........-..- 25,148 OA 25,148 32,189 | 1:98 lusso le vus 
Total... 10,835,345 ; 732,856 | 327,051 | 11,895,252 | 12,492,255 | 1.05 151 25, 323 
e Nel MINOR NI 
19086. 
RR RE RR E REPRE RE. TERCERO IER ee a A et ee 
Ln NNI ed ack aa 990,156 | 57,740 | 53,332 | 1,101,228 | $1,486,418 | $1.35 193 2, 454 
Davies8............. 90, 899 41,940 3,146 135, 955 178.772 | 1.31 184 274 
FAESA and Martin.. 200 | 14,400 100 14,700 19,875 | 1.35 300 10 
ountain and War- | 
LIORUM 75, 664 6, 754 2,051 84, 469 104,342 | 1.24 209 119 
Gibson.............. 123, 694 15, 350 3, 400 142, 444 168,354 | 1.18 | 203 224 
A o.a uL. 2, 197, 906 37.956 71,624 | 2,307,486 | 2,474,681 | 1.72 170 3, 938 
LO A 284,370 | 38.464 | 10,999 333, 833 382,253 | 1.15 184 489 
Parke............... 654, 100 13, 690 39, 237 707, 027 969,000 | 1.37 197 1,347 
a ACA 9,821 3, 228 212 13, 261 18,991 | 1.43 233 33 
che AA: 462, 365 27.100 8, 492 497, M 556,184 | 1.12 180 946 
Spencer.............. ..uusesusu.. 19,256 |.......... 19, 25 26,529 | 1.38 143 63 
Bullivan............. 2,308,103 | 51,863 | 55,881 | 2,415,847 | 2,551,670 | 1.06 143 4,515 
Vanderburg......... 152,794 | 142,204 7, 861 302, 919 337,594 | 1.11 243 437 
Vermillon........... 1,314, 703 7,202 20,573 | 1,342,478 | 1,115,196 .83 164 1,975 
WIG uo oec. 2,038,472 | 105,240 53,747 | 2,197,459 | 2,968,750 | 1.03 103 3, 589 
Warrick T cr se be 403, 506 36, 769 7,720 447, 995 426,478 95 166 557 
mall mines.........)..........-- 28,216 |.......... 28,216 ! 31,084 | 1.107] a as 
AAA AOS MOREM EAS cA COME MSN te ds eens 
Total.......... 11,106,753 | 647,432 | 338,375 | 12,092,560 13,116,261 | 1. | 175 20, 970 
l 
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In the following table is shown the production of coal in Indiana, 
by counties, during the last five years, with the increases and decreases 
in 1906 as compared with 1905: 


Coal production of Indiana, 1902-1906, by counties, in short tons. 


i i | Increase 

l i (+) or 

County. | 1992. 1903. | 1904 1905 1906 E 
Clay A E | 1,315,046 | 1,242,958 960, 094 781,574 | 1,101,228 + 319,654 
Daviess............sssuuuess. 234, 983 183, 692 143,877 , 101,429 135,985 + 34,556 
Dubois................sseses- 10, 094 28,516 | 213,833 a7,200 | 214,700 + 7,500 
Fountain..................... | 17, 099 18, 660 41, 452 b 79, 995 084,469 + 4,474 
Gibson................2...005 | - 105, 468 81, 946 98, 257 99, 322 142,44 + 43,122 
Greene........2.0... 000 eee eee | 1,663,785 | 2,303,512 | 2,440,420 | 2,458,665 | 2,307,486 — 151,179 
KOK EN as eee Eee 119, 225 177, O46 173, 406 293, 480 333,833 + 40,353 
Parkes cone a eee | 1,155, 457 ; f 750, 314 707,027 | — 43,287 
PEerTY. seen 21,577 24, 941 26,218 17,018 13,20 — 3,757 
Pike A A AA 510, 017 5, 564 408, 391 452, 396 497,957 | + 45,561 
o ÓN 16, 27 19, 948 17,511 1 9,256 + 2,321 
Sullivan................. sese | 1,268,945 | 1,788,358 | 2,061,212 | 2,571,818 | 2,415,847 : — 158,971 
Vanderburg.................. 218, 112 241, O88 258, 254 300, 112 A | + 2,807 
Vermilion.................... 718, 102 915,171 | 1,008,427 | 1,302,667 | 1,342,478 ! + 39,811 
VIBO aceit pierre ee RT 1,652,798 | 1,826,393 | 1,756,250 | 2,189,003 | 2,197,459 + 7,856 
A esses see , 380 a CLA ROME: UNDAE dolere 
Warrick..................ss. | 416,002 435, 797 416, 311 447,516 447,995 , + 419 
Small mines... ............... | (9 [| 25839 27,730 25, 148 28,210 | + 3,068 
Totals uie dde |, 9,446, 424 | 10,704,002 | 10,842, 189 11,895,252 | 12,092,560 ¡ + 197,308 
Total value............. $10, 399, 660 $13, 244,817 $12,004, 300 $12,492, 255 |$13, 116,261 |! 4-$624, 006 


| | | 


a Includes Martin County. b Includes Warren County. c Included in county distribution. 


The eastern edge of the eastern interior, or central, coal field underlies 
the southwest portion of Indiana, the total area in the State embrac- 
Ing. 6,500 square miles and underlying 26 different counties, in 18 of 
which at present coal is produced on a commercial scale. All of the 
coal produced in Indiana is classed as bituminous coal. The coal 
along the eastern edge of the field 1s known as block or semiblock coal. 
It is very pure, dry, PM ERR coal, and derives its name from the 
almost perfectly rectangular blocks into which it breaks, because of 
the pronounced cleavage pun which intersect each other nearly at 
right angles. The rest of the coal, distinguished locally as “bitumi- 
nous," is classed as coking and gas coal, though it is not of sufficiently 
high grade to compete for those uses with the high-grade coking and 
gas coals from the East. As a steam coal it competes successfully 
with the Appalachian coals where the freight rates are slightly in its 
favor. Cannel coal is successfully mined at one or two points. 

Coal has been found at at least 20 different horizons, and as many 
as 17 beds have been passed through in a single drilling in a vertical 
distance of 800 feet. Most of these are thin, but beds of sufficient 
thickness to be worked are found at 8 different horizons. At present 
the commercial coal is coming from 6 of these. The lower coals which 
outcrop along the outer or eastern edge of the basin, the block coals 
mentioned Above occur in basins of from a few acres up, the coal 
being often 5 feet thick in the center of the basin and thinning to a 
few inches on the edges. The basins are usually connected and occur 
at distinct horizons, so that at any horizon the coals of the different 
basins show the same characteristics of roof, floor, partings, and char- 
acter of coal. The coal in the block-coal field runs from 2 to 5 feet in 
thickness, averaging about 3 feet 6 inches. The upper or so-called’ 
“bituminous” beds show remarkable persistency over large areas. 
In many cases the different beds have striking peculiarities that dif- 
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ferentiate them at once and allow of their trong with certainty over 
several thousand square miles. The horizons of the principal coals 
are believed to have been continuously traced entirely across the por- 
tion of the field in this State. The upper coals range from 3 to 10 
feet in thickness, and the majority of the mines have coal 5 or more 
feet in thickness, over 26 of the largo mines having coal 7 or more 
feet thick. Over 90 per cent of the coals now mined have a clay 
floor, and a still larger percentage have shale roof. Taking the coal 
field as a whole, there are considerable areas which do not contain 
any workable coal; on the other hand, a large part of the field is 
underlain by more than one workable bed. A number of mines work 
as high as 3 beds, sometimes all at once, sometimes in succession. 
Parts of the field are underlain by about 20 feet of workable coal. 

Nearly all of the commercial mines reach the coal by shafts at 
depths of from 50 to 450 feet; though there are a few slope mines and 
still fewer drift mines. As a whole the mines are well equipped with 
modern machinery, including mining machines (in which the electric 
chain machines are in the large majority), electric motors, self- 
dumping cages, shaking screens, box-car loaders, etc. 

The United States census for 1840 reports a production of coal in 
Indiana for that year of 9,682 tons. The census for 1850 did not 
include any investigation of the mining industry, and the next official 
statistics are for the year 1860, when the census reported a production 
of 101,280 short tons. Ten years later the census for 1870 reported 
a production of 437,870 short tons. In 1880 the production had 
grown to 1,454,327 short tons, and in 1890 it amounted to 3,305,737 
tons. In the closing year of the last century the production had 
nearly doubled again, amounting to 6,484,086 short tons, and this 
output was again nearly doubled by the tonnage of 1906. 

e statistics of production of coal in Indiana since 1840 will be 
found in the table on a preceding page, giving the statistical history 
of the coal production of the United States from the earliest time 
to the close of 1906. 


INDIAN TERRITORY. 


Total production in 1906, 2,860,200 short tons; spot value, 
$5,482,366. 

The conditions affecting the coal-mining industry of Arkansas 
and Indian Territory during the last three years have been treated 
in the discussion of the production of Arkansas and need not be 
repeated at length in this section. It suffices to say that the statistics 
of Arkansas, Kansas, Missouri, and Indian Territory, forming what 
is known as the Southwestern District, all experienced a decreased 
production in 1906. This decrease was due in part to the suspension 
of operations which, beginning on April 1, extended into June or July, 
and in some cases into August, but chiefly to the unfavorable condi- 
tions under which the industry in this region is carried on, and 
which are discussed in connection with the statistics of Arkansas 
production. For Indian Territory, as for Arkansas, the record of pro- 
duction marked the third successive year in which the output 
decreased. In 1904 and 1905 the decreased production was due to 
the heavy production and keen competition with fuel oil in Texas, 
which cut off important markets for the coals of the region. The 
demand for coal in 1906 was much better than inícither of-the two 
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preceding years because of the decline in the production and of the 
increased price of Texas oil, as is indicated by the fact that while 
the output in the Territory decreased 64,227 tons, or 2.2 per cent, 
there was an increase in the value of $337,008, or 6.5 per cent. The 
average price, which had declined from $1.82 in 1903 and 1904 to 
$1.76 in 1905, advanced to $1.92 in 1906, this being, as was the 
case in many other States, the highest figure reached in recent years. 

The total number of men employed in the coal mines of Indian 
Territory in 1906 was 8,251, and of these 7,372 were idle during the 
period of suspension, which lasted an average of 72 days. The total 
number of working days lost by reason of the strike was 535,504, 
which was equivalent to nearly 40 per cent ef the total time made. 
The average number of working days for the 8,251 men employed 
was 166, against 7,712 men and 188 days in 1905. From this it appears 
that the average output per man amounted in 1906 to 346.6, against 
379.2 in 1905. The average daily production per man was 2.09 
in 1906 and 2.02 in 1905. Practically all of the mines were operated 
on an 8-hour basis and have been so operated since the unionizing 
of the southwestern district three or four years ago. 

The steady decline in the use of mining machinery in the Territory, 
which was referred to in the report for 1905, continued in 1906. 
This decrease has been continuous since 1899, when over a quarter 
of a million tons of coal, or 17 per cent of the total product of the 
Territory, was undercut by machinery. In 1905 the machine-mined 
product was only 40,203 tons, or less than 1.4 per cent of the total, 
and this was further decreased in 1906 to 33,357 tons, or less than 
1.2 per cent of the total. | 

The casualty record for Indian Territory as reported by Mr. 
William Cameron, Territorial mine inspector, for the fecal year 
ending June 30, 1906, shows that there were 92 accidents during 
the year. Forty-four men were killed and 48 injured. Twenty-six 
wives were made widows and 51 children left fatherless. The death 
rate per thousand of employees was 5.33, and the number of tons 
mied for each life lost was 65,005. Six deaths and injuries to 12 
men were caused by explosions of gas, while falls of roof killed 3 
men in rooms and Ajured 7, and killed 4 men and injured 6 in gang- 
ways and entries. Explosions of powder claimed more victims than 
any other cause, 14 deaths and injuries to 6 men being due to this 
cause. Seventeen deaths were reported as due to other causes not 
specified. 

The statistics of the production of coal in Indian Territory during 
the last five years, with the distribution of the product for con- 
sumption, are shown in the following table: 


Distribution of the coal product of Indian Territory, 1902-1906, in short tons. 


d to Aver- 


Soid t E ; 

Loaded local | Usedat | Made p age | oe 

Saar at mines trade "mines for] into | Total Total LH num- | hor of 

: for ship- [and usedi steam coke, | Quantity. value. p p rof, qn. 
ment. by em- ¡and heat. ` | ton. | days | nloyces 
ployees. ? j active. Lai 
1902.5... 2,587,100 25.008 ' 96,017 | 111,551 | 2,820,666 ; $4,265,106 , $1. 51 | 232 5,514 
1903....... 3,329, 610 32.610 | 78,905 76.173 | 3.517.388 | 6,296,403 | 1.82 . 247 7,704 
1904....... , 823, 484 35.512, 122, 266 65,277 | 3,046,539 | 5,532,066 | 1.82 | 19: 848; 
1905....... 2, 707, 377 38.808 | 106,547 71.605 ¡ 2,924,427 | 5,145,358 | 1.76 188 | 7,712 
1906....... | 2, 629, 731 38,535 | 122, 69,635 ¡ 2,860,200 | 3,482,366 | 1.92 166 | 8, 251 

| 
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The coal-bearing rocks of Indian Territory form a part of the 
western interior coal field. They extend from Indian Territory into 
Kansas on the north and into Arkansas on the east. Within the 
Territory this field has an approximate area of 20,000 square miles, 
underlying the western half ot the Cherokee Nation, the whole of the 
Creek Nation, the northern third of the Choctaw Nation, and a 
small portion of the Chickasaw Nation. The total area underlain by 
workable coal is estimated to be about 14,000 square miles. 

At present the entire production is from the Cherokee, Creek, and 
Choctaw nations, the last named contributing by far the largest 
portion. 

The coal-bearing rocks of Indian Territory belong to the Penn- 
sylvania series of the Carboniferous. The coals, of which there are 
10 or more beds, vary from a medium low on the one hand to high- 
grade bituminous, approaching semianthracite, on the other. Some 
of the high-grade canon: varieties possess coking qualities. 
Several hundred ovens are in operation in the eastern and western 
parts of the Choctaw field. Much of the slack that is produced is 
washed and turned into coke. 

The greater portion of the developments in Indian Territory has 
been in the Choctaw Nation, accessible to the Missouri, Kansas and 
Texas, the St. Louis and San Francisco, and the Kansas City Southern 
railroads that cross the Territory north and south, and to the Choc- 
taw, Oklahoma and Gulf and the Midland Valley roads that cross it 
from east to west. 

The Tenth United States Census (1880) contains the first pub- 
lished record of the production of coal in Indian Territory, although 
as a small quantity of coal was mined in Arkansas as early as 1840 
it is balla that some was produced in the Territory carlier than 
1880. The maximum production was obtained in 1903, when a total 
of 3,517,388 tons was mined. 

The statistics of production of coal in Indian Territory since 
1880 will be found in the table on a preceding page, giving the total 
production of coal, by States, to the close of 1906. 


IOWA. 


Total production in 1906, 7,266,224 short tons; spot value, 
$11,619,455. 

Iowa was less affected, comparatively, by the suspension of work 
in the spring of 1906 than any of the States. of the Mississippi Valley 
region, and it was the only one of these States west of the river whose 
eio in 1906 exceeded that of the preceding year. Iowa has, in 

act, shown an uninterrupted period of ten years in each of which its 

coal production has made some gain over the vear before. None of 
these has been of an exceptional character, but the increases have been 
normal and regular, indicating a steady and healthy growth in the 
population and industries of the State. Compared with 1905, when 
the production amounted to 6,798,609 short tons, valued at 
$10,586,381, the output in 1906 exhibited an increase of 467,615 
short tons, or 6.9 per cent, in quantitv, and of $1,033,074, or 9.8 per 
cent, in value. The average price per ton advanced from $1.56 to 
$1.60. In the ten vears from 1896 the production has increased 
3,312,196 tons, or 83.8 per cent. 
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The number of men employed in the coal mines of Iowa increased 
from 15,113 in 1905 to 15,260 in 1906, while the average working 
time inceased from 209 to 224 days. The average production for 
each man employed in 1906 was 476.2 short tons, against 449.9 in 
1905. The average tonnage per day per man was 2.15 in 1905 and 
2.13 in 1906. 

The use of coal-mining machinery has not made any material 
progress in this State. During 1906 there were 34 machines used, 
and 193,666 tons, or less than 3 per cent of the total output, were 
machine-mined. Of the total number of machines in use 14 were 
chain-breast, 9 were long-wall, and 11 were puncher shearing machines. 

As already stated, there was less interruption to mining operations 
in Iowa by the suspension of operations in the spring of 1906, pend- 
ing the adjustment of the wage scale, than in any other State of the 
interior coal fields. In Iowa 7,969 men, or 52 per cent of the total, 
were idle an average of 28 days, while in Illinois 80 per cent of the 
total were idle an average of 58 days, in Indiana 75 per cent were 
idle an average of 63 days, in Kansas 80 per cent were idle an average 
of 59 days, and Arkansas, Missouri, and Indian Territory showed 
proportionate percentages in loss of time. Jowa’s mines worked an 
average of 224 days, while with the exception of Illinois none of the 
other States mentioned above averaged as many as 190 days. The 
average time made in Illinois was 192 days. 

As in the other coal-mining States in which operations are carried 
on under agreements with the mine workers' union, the mines of 
lowa are for much the greater part worked on the basis of an 8-hour 
day, 195 mines in 1906 employing 14,869 men, or 95 per cent of the 
total, having reported 8 hours as the length of the working day. 
Exceptions to the rule were reported by a few comparatively unim- 
portant operations. i 

In 1905 Iowa had the lowest death rate of all the coal-producing 
States, and in 1906 only three States—Missouri, Maryland, and Michi- 
gan—showed a better record. The total number of men killed in the 
coal mines of Iowa was 37, against 24 in 1905. Of the total fatal 
casualties last vear 24 were due to falls of roof in rooms, 3 were due 
to powder explosions, and 10 to other causes. There were no explo- 
sions of gas or dust reported. The death rate per 1,000 was 2.42 and 
the number of tons mined for each life lost was 196,384. The non- 
fatal accidents numbered 116. l 

The statistics of production in Iowa in 1905 and 1906, by counties, 
with the distribution of the product for consumption, are shown in 
the following tables: 
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Coal production of Iowa in 1905 and 1906, by counties, in short tons. 


1905. 
| | Used at Aver- 
County — ly mines for Total Total price 
E shipment steam | quantity. value. r 
p : and heat on. 
| 
BEI PA 25 13,071 $29,805 | $2.28 
Appanoose.......... 836, 949 | 9,981 | — 884,248 | 1,590,949 | 1.80 
IN , 269 9,415 292, 659 536,115 | 1.83 
A 2, 500 1,656 20,058 | 38,428 | 1.92 
OOO + aran 2, 184 50 19,473 42,305 | 2.17 
AA A 277,570 12,260 ' 306,104 471,629 | 1.54 
A Se eee 7 1, 440 | 16, 460 27,435 | 1.67 
Mahaska............ 658, 571 21,027 | 714,945 997,695 | 1.40 
RR O 304, 471 9, 432 338, 812 463,968 | 1.37 
n ta i Es 25s 1,994, 567 47,728 | 2,225,677 | 3,076,009 | 1.38 
oo cas dvadivates vex 964, 34,918 | 1,210,320 | 2,025,723 | 1.67 
E A MEN] Coa MODAS A | 6, 222 12,444 | 2.00 
jos) eR ree | 11,547 15 22, 345 50,112 | 2.24 
VADO a a ' 4,180 5 6, 192 12,947 | 2.09 
oro. o RUM 236, 251 4, 495 303, 360 464,537 | 1.53 
NONE oes oce CUE — EM LG 9, 876 21,252 | 2.16 
Ll. MESH 93, 004 445 | 112,549 212,752 | 1.89 
WO ci ssarseaaza 90, 782 3, 327 | 113, 393 220,738 | 1.95 
Other countiesa and 

small mines....... 128,065 | 45,599 9,121 | 182,785 291,538 | 1.59 
Total kss 5,874,056 | 759,203 165, 350 | 6,798,609 | 10,586,381 | 1.56 
A AA 200 11,724 $27,154 | $2.32 
Appanoose.......... 1,039, 610 1,101,595 | 2,112,169 | 1.92 
A ausiuacnnaak 213,677 233, 110 436,497 | 1.87 
IE P la | 2, 400 19, 816 40,377 | 2.04 
A AAA | 2, 128 12, 063 31,307 | 2.60 
pS ene 353, 914 388, 582 627,653 | 1.62 
A AI 1,000 17, 144 32,067 | 1.87 
do a 551, 392 602,487 | 876,041 | 1.45 
MANO- ee ee 339, 445 372,750 | 530,847] 1.42 
MODTOG: ERP 2, 369, 445 2,458,473 | 3,345,264 | 1.36 
| A E = 1,369,506 | 2,363,393 | 1.73 
4x12 DEED QUIE | 12, 255 19, 052 40,909 | 2.15 
Ven Biren oro 9, 825 12, 137 | 24,418 | 2.01 
0 sidecases 166, 757 243,256 | 378,072 | 1.55 
IA anos | — 7,850 136, 694 260,178 | 1.90 
WIE. E 98, 118 109, 522 218,180 | 1.99 

Other counties? and | 
small mines....... | 87,619 158, 313 274,929 | 1.74 

Vial 6,461,208 | 633,652 7,966,294 | 11,619,455 | 
| 


? Dallas, Jefferson, Lucas, and Page. bd Dallas, Jefferson, Lucas, Page, Scott, and Warren. 
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The production by counties during the last five years, with the 
increases and decreases in 1906 as compared with 1905, is shown in 
the following table: 


Coal production of Iowa, 1902-1906, by counties, in short tons. 


| Increase 
County. (o r€-m | 1903, 1904. 1905. Hc Mis 
| l 1906. 
> DES b UNIO MEE EE Ed l 
NOSIS MA A POT 19, 751 | 22, 510 | 12, 470 13,071 | 11,724 — 1,347 
Appanoose. ooo !' 900,337), 893,021 872,020 8SS4,248. 1,101,595 + 217,347 
BOO uai disces kenne | 254,324 291. 321 255, 157 202, 059 233, 110 ES 9, 549 
DS cu. Soweto oes eee eee 15, S45 15. 467 13, 086 | 5, 000 50,922 + 522 
D NR ás elas | 3, 53 A eR E NN PUR ASA 
A AN 11,5%. 14, 071 27,704 20, 058 19,816 — 242 
Jas DG Te oo aaa 233, HO 270, 801 258, 0108 306, 104 388,552 + 82, 418 
SONU ISON A ua ess 10,610 ; 6, 814 0, S10 3, 379 3,044 + 305 
KOOEUR co secas Esavias vase ees 106, 103 62,875 41,512 16,460 17,144 + 681 
WON RHONE MOM RS 210, 400 205, 554 159, 895 147, 093 97,147 |— 49, 046 
Maüldsküs..onsossceena sek 123, 507 608, 106 610,113 114,045 602, 187 — 112, 455 
MALTIGI S Suo de popu e Ress 315, 125 324,859 314. 908 338, 812 372,750 l4 $3, Q38 
MONT A feries Cp eK ed 1, 406, 005 1, 2768, 051 1,987,490 2,225,677 2,458,473 + — 232,796 
go otc rcp 10.070 16, 343 18, 302 14,013 11,235 — 2.778 
Polko naun adre it ia 1,023, 860 1,032, 164 1,130,668 | 1,210,320 1,369,500 + 159,186 
SOOM S Coie te ee OLEE ES 10,358 12, 653 9, 930 6, 272 | 24,778 + 18, 556 
PASO: dove encocssudos Saas os 11,207 16, 933 16,273 22, 345 19,052 ;— 3, 203 
Van Belles. le tee os 14, 816 | 13,551 $, 005 6,192 | 12,137 + 5,045 
Wapeho. oo cots aq ie eren 310, 762 | 382, 308 379, 500) 303. 300 — 243,256 — 60, 104 
BGs AA nede 20.127 . 12, 760 11.290 0,576 2,850 ¡— 1,026 
WAIN DCN EP 65,374 | 105, 170 ag, 870 112, 519 136,601 + 24,145 
NI 2212222969 ane 149, 615 138, 296 134, 538 . 113, 393 | 109,522 — 3,871 
Other counties and small ; ; | 
js C c 4,314 21,867 23, 865 32,773 | 25,100 — 7, 673 
THOME A eed us 5, 904, 766 6,419,811 | 6,519,933 + 6,798,600 7,266,224 p 167,615 
Total value............. $5. 600,287 $10,563, 010 ia $10,586, 381 $11, 619,455 +$1, 033, 074 
| ; | ! | 
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The coal fields of Iowa occupy the south-central and southwestern 
portions of the State. They include an area of approximately 20,000 
square miles, of which 10,000 may be considered probably productive 
territory. The beds belong to the Pennsylvania series of the Car- 
boniferous and include shales, sandstones, limestones, and coal. 
There are two well-recognized divisions, of which the lower, locally 
known as the Des Moines formation, is the more productive. In this 
formation the sandstones are thiek and Taa. the shales are 
largely arenaceous and bituminous, and the coal seams while thick 
are with one exception very irregularly distributed. In the upper 
portion of the formation certain thin limestones appear, and associ- 
ated with them is a coul known as the Mystic or Centerville block, 
which extends with great regularity through a considerable area in 
Appanoose and Wayne counties. 

The upper coal-bearing rocks, or Missouri formation, consist largely 
of limestones and calcareous clays and carry only one coal bed of any 
importance. This is a 20-inch bed mined locally in Adams, Taylor, 
and Page counties. The rocks as a whole dip from 10 to 20 feet to 
the mile to the southwest and increase in thickness from their out- 
crop to a maximum of approximately 1,000 feet. The coal is of the 
dry, noncoking bituminous variety. The more important productive 
areas are: (1) The northern, including Webster, Boone, and adjacent 
counties, and vielding approximately 7 per cent of the total output; 
(2) the north central, RIDES Polk and Jasper counties, and yielding 
20 per cent of the output; (3) the south central, including Monroe, 
Wapello, Mahaska, Marion, and adjacent counties, and contributing 
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more than 50 per cent of the total output; (4) the southern district, 
including Appanoose and Wayne counties, and vielding 16 per cent 
of the output from the coal seam already mentioned. 

Iowa probably ranks second among the States west of the Missis- 
D River in order of priority as a coal producer. At the time of 
taking the United States census for 1840 Iowa and Missouri were the 
onlv States west of the river in which any coal production was 
reported. Missouri, however, was credited with an output of nearly 
10,000 tons, while Iowa's production was given at 400 tons. It 1s 
probable, therefore, that the first mine opened in Missouri antedated 
Iowa's initial production. The production of coal in Iowa since 1840 
will be found in the table on a preceding page, giving the history of 
coal production in the United States from the earliest times to the 
close of 1906. 


KANSAS. 


Total production in 1906, 6,024,775 short tons; spot value, 
$8,979,553. 

In 1906, for the first time in ten years, the production of coal in 
Kansas was less than it had been in the preceding year. From 1896 
to 1905 both Kansas and Iowa showed an unbroken series of years of 
increased production. This was continued for Iowa into 1906, but 
Kansas, with all of the other Mississippi Valley States west of the 
river, except Iowa, had a decreased production last year, this decrease 
being due in each case, partly at least, to the suspension of operations 
during the spring of the year pending the adjustment of the wage 
scale. In Kansas the coal-mining industry was also adversely affected 
i the increased production and use of petroleum and natural gas. 

e output in Kansas decreased from 6,423,979 short tons 1n 1905 to 
6,024,775 short tons in 1906, a loss of 399,204 short tons, or 6.2 per 
cent. Prices were advanced somewhat on account of the shortage 
during the idle weeks of April, May, and June, and the value decreased 
somewhat less in proportion from $9,350,542 to $8,979,553, a loss of 
$370,989, or 4 per cent. Except for the time lost by reason of the 
suspension, provided that the same rate of production had continued, 
the output of Kansas in 1906 would have amounted to more than 
7,000,000 tons, as the time lost during the period of idleness was 
equivalent to over one-fourth of the actual time made. During 1906 
14,355 men were employed in the coal mines of Kansas, of whom 
11,827 were idle an average of 59 days. The average time made by 
the 14,355 men employed was 165 days. In 1905, when the produc- 
tion amounted to 6,423,979 short tons, 11,926 men were ES an 
average of 212 days. From this it appears that the total tonnage 
per man in 1906 was 419.7, against 538.7 in 1905, while the production 
per man per day was the same in both years—2.54 tons. here were 
two mines in the State in which machines were employed in 1906. 
The machine-mined product amounted to 30,450 tons, compared with 
19,101 tons of machine-mined coal in 1905. 

Of the total number of men employed in the coal mines of Kansas in 
1906, 12,606, or nearly 90 per cent, were employed in 141 mines, 
which worked 8 hours per day. Seven mines, employing 94 men 
reported working 9 hours a day, and 3 mines, having 399 men, worke 
10 hours. There were 8 mines employing 995 men, which reported 7 
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hours as the length of the working day, the latter probably referring 
only to the time made by the miners and not including day men. 

The statistics of production in 1905 and 1906 are shown in the fol- 
lowing tables: 


Coal production of Kansas in 1905 and 1906, by counties, in short tons. 


1905. 
| | Sold j| Used at | | Aver-|Aver-| | 
to local | mines age verage 
Count parra he trade | for pev | Total | Total v.d num- | number 
$5 shipment. 82d used steam | coke quantity. value. | p r ¡berof| of em- 
| (up 'i byem- | a Pasa P ais ees ployees. 
| ployees. heat | ` jactive. 
Cherokee......... | 2,058, 254 | 32,791 | 41,544 |........ | 2, 132, 589 ($3,043,795 | $1. 43 | 215 3, 648 
Crawford........ | 3,611,016 | 57,306 | 61,631 |........ | 3,729,953 | 5,101,268 | 1.37 | 212 6, 190 
Leavenworth....| 265,106 | 71,084 | 12,132 |........ | 348,322 | 723,946 | 2.08 | 229 1,178 
PO 27,548 | 2,613 BEA eae 30, 673 52,047 | 1.70| 155 105 
AS 133, 708 23,370 | 96 losa 167,827 | 330,038] 2.33 174 761 
Other counties a 1,775 | 12,770 L5: E 15, 070 39,830 | 2.64, 195 44 
SMAN MINOR A RAS ¡Y AP E | 10, 045 SEURT SS AN Pee EO 
PU SS E AAA EPR UT PATO E 
Total...... | 6,097, 407 | 209,985 | E ORO | 6, 423, 979 9,350, 542 | 1 «| 212 | 11, 926 
| 
1906. 
Cherokee......... | 1,930,359 | 38,072 | OS TL PPP - 2,015, 107 's2, 906,332 | $1.44 | 18$ 3,702 
Crawford........ 3,227,409 | 131,776 | 55,883 |........ , 415,068 | 4,833,087 | 1.42 | 151 8, 163 
Leavenworth....| 250,978 | 76,747 | 48,950 | 1,171 377,846 | 723,491 | 1.91 216 1, 221 
BARN EA | 18,810 | 12,797 BOIS | uccoxes 32, 652 | 56,708 | 1.74 | 192 146 
> AS 117,457 | 20,012 ET Eus 137,746 | 361,517 | 2.62 133 956 
Other counties > . 2,200 | 23,045 | 10,410 |........ | 35,655 | 73,927 | 2.07 121 167 
SIMI mines......].. 2 aee es IO TOL NAAA | aas | 10, 701 | aCULI AAA A 
| à | 165 | 14,355 


a Bourbon, Cloud, Franklin, Jewell, and Labette. 
b Atchison, Bourbon, Cloud, Franklin, Jewell, and Labette. 


The production by counties during the last five years, with the 
increases and decreases in 1906 compared with those in 1905, is 
shown in the following table: 


Coal production of Kansas, 1902-1906, in short tons. 


| 


a Included in other counties. 


County 1902 1903. 1904 | 1905 1906 

PA A O AAA AB A (a) 
E AA 1,849,896 | 2,062,897 | 2,378,624 | 2,132,589 | 2,015,107 

A PA A ERE ou Ces 7,524 2. 3, 3,000 3, 
LISMIDIRI. Sid zt am PER SÉ 2,881,274 | 3,132,595 | 3,399,334 | 3,729,953 | 3,415,068 
TOOK: siii ica 4,999 4,740 1,950 2,300 
JP e RAS 291,681 382,828 333, 419 345, 322 377,846 
HE A a Riese’ S2 29,780 47,617 29,657 30, 673 32, 652 
AU A aE eee Pere Semen 192,781 194, 727 171, 454 157,327 137, 746 

Other counties and small 

SIDE. coeur A 8,130 12,012 13,079 20,165 41,056 
TOI EA | 5,266,065 5,839,976 6,333, 307 6, 423, 97 6,024,775 
| $9,350,542 | $8,979, 553 


Total vàlue..........-- $6, 862,787 | $8,871,953 | $9,640,771 


The coal measures of Kansas occupy the eastern portion of that 
State and underlie approximately 20,000 square miles, of which 
15,000 have been estimated as probably more or less productive. 
The coal measures belong to the Pennsylvania series of the Carbonif- 
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erous, and include the southwestern extension of the Iowa-Missouri 
field. The formation differs somewhat from that of the adjacent 
States in that the division between the upper and lower portion is 
not so well marked. The limestones, which in Iowa and Missouri 
characterize especially the upper portion of the coal measures, are 
more prominent in Kansas, and coal is also found to a considerable 
extent in the upper beds as well as in the lower. The total thickness 
of the coal measures has been estimated at 3,000 feet. The dip is to 
the north and west, and the beds increase in thickness in that direc- 
tion. The most important coal field in the State is that of Cherokee 
and Crawford counties, in the southeastern corner. In this field the 
Cherokee bed, which varies in thickness from 3 to 10 feet and has a 

eneral average of 40 to 42 inches, is largely mined. The coal is of 

etter grade than that found in the adjacent States, and the mining 
conditions as regards roof and floor are excellent. Approximately 
91 per cent of the output of the State comes from these counties. 
Some of the coal mined in this district possesses coking qualities, and 
a small quantity of coke is made from slack coal produced at the 
mines in the vicinity of Pittsburg. About half of the coal used in 
coke making is washed before being charged into the ovens. The 
coke is used by the zinc smelters in and about Pittsburg. 

Some of the coal beds lie very near the surface, and mining opera- 
tions are carried on by removing the overburden and stripping the 
coal. Some of this strip-pit coal is used raw in the smelting of zinc, 
for which purpose its absolute noncoking qualities make it espe- 
cially adaptable This fuel is known locally as “dead coal.” An 
analysis in the chemical laboratory of the United States Geological 
Survey's fuel testing plant of the sample submitted to the writer shows 
the following results: 


Analysis of “dead coal” from Cherokee County, Kans. 


MOISEU Fe Ouod an hee a e a e e a e llo de 27.51 
Volatile Matter. aa editada 25. 09 
Fixed Ca rbd e di dit d ime 42. 67 
A swore es Ss eee cea alte ele hae ee ee ES 4.73 

"Total ds €. oles i ee eee eee ede om he aaa! 100. 00 
SUID Ure ecg tee ae eee coles 57 


This sample shows a calorific value of 8,248 British thermal units. 

The second district of importance is that adjacent to Leavenworth 
and Atchison, in the northeastern portion of the State, where, at a 
depth of from 700 to 1,150 feet and at horizons equivalent to those 
mined in eastern Missouri, a thin bed of coal is found. This field 
yields a trifle less than 6 per cent of the total output of the State and 
Is notable as being the only point at which deep mining is carried on 
in the Western Interior coal field. The third important district in 
Kansas is that of Osage and adjacent counties, in which a coal bed 
20 to 22 inches thick is mined and yields approximately 3 per cent 
of the State’s output. This bed is notable as being well up in 
the upper coal measures and stratigraphically 2,000 feet above the 
Cherokee coal. It occupies approximately the horizon of the seam 
locally mined in southwestern eae 

The earliest record of coal production in Kansas shows that the 
State produced in 1869 a total of 36,891 tons. From 1870 to 1880 


678 . MINERAL RESOURCES. 


the production has been estimated from the best information obtain- 
able, and since 1882 it has been collected by the statistical division 
of the United States Geological Survey, as shown in the table on a 

receding page giving the history of coal production in the United 
States from the earliest times to the close of 1906. 


KENTUCKY. 


Total production in 1906, 9,653,647 short tons; spot value, 
$9,809,938. 

With the close of 1906 Kentucky, like lowa, completed a record 
of ten years of unbroken increase in her production of coal and at- 
tained the maximum output in the history of the State. Compared 
with that of 1905 last year's production showed an increase of 1,221,- 
124 short tons, or 14.5 per cent, with a gain in value of $1,424,706, 
or 17 per cent. It showed an increase of over 76 per cent, as com- 
pared with the production of 1901, five years earlier, and was nearly 
three times the production of 1896, ten years earlier. 

A total of 15,272 men was employed in the coal mines of Ken- 
tucky, working an average of 212 dara each, against 14,685 men 
working an average of 200 days in 1905. Owing to the fact that 
comparatively few of the mines in this State are operated under 
agreements made with the United Mine Workers of America, the 
industry was not seriously affected bv the general suspension of opera- 
tions which occurred in the other States during the spring of the 
year. In Kentucky there were only 1,242 out of the 15,272 men 
employed that stopped work because of any disaffection, and in 
two cases these suspensions lasted but one day. In two other cases 
the mines were idle for a week. The average time lost by the 1,242 
men was 36 days, and the total time lost was equivalent to 1.3 per 
cent of the total time worked, whereas in the States more seriously 
affected the time lost was from 25 to 35 per cent of the total working 
time. This fact accounts for the large increase in the production 
of the State in 1906. 

The statistics of the labor employed in the coal mines of Kentucky, 
taken with the statistics of production, show that there were 632.1 
tons of coal produced in 1906 for each man employed as against 
574.2 tons in 1905 and 532.2 tons in 1904. The average tonnage 
per man per day was 2.98 in 1906, 2.87 in 1905, and 2.7 in 1904. In 
1903 the average daily production per man was 2.54, and in 1902 it 
was 2.35. These figures indicate a steady improvement in the pro- 
ductive capacity per employee, due in part, at least, to the growth 
in the use of undercutting machines, Kentucky being one of the most 
progressive States in this regard. In 1903 there were 308 mining 
machines in use; in 1904 there were 453; in 1905, 527, and in 1906, 
600. The machine-mined coal produced in these 4 years has been, 
in 1903, 2,843,805 tons; in 1904, 3,595,513 tons; in 1905, 4,409,054 
tons, and in 1906, 5,175,950 tons. A little over 50 per cent of the 
total product in 1905 and 53.62 in 1906 was machine-mined. 

A large proportion—over two-thirds—of the mines in Kentucky 
are operated on the ‘‘open shop” or nonunion basis, and in conse- 

uence the eight-hour day is not so generally observed as in some of 
the other coal-mining States. In 1906, out of a total of 15,272 men, 
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4,171, or about 27 per cent, worked 8 hours; 4,002, or 26 per cent, 
worked 9 hours; and 5,941, or 39 per cent, worked 10 hours. Seven 
mines employing 312 men reported 94 hours as the working day, and 
a few operators did not report the hours per day. 

The St. Bernard Mining Company, of Earlington, is the only com- 
pany which reported having installed a washing plant for improvi 
the quality of its product. This company reported having washe 
92,612 short tons of coal, which yielded 82,322 tons of washed prod- 
uct and 10,290 tons of refuse. 

The accident statistics, as reported by Mr. C. J. Norwood, chief 
mine inspector of Kentucky, show that in 1906 there were 40 men 
killed and 139 men injured in the coal mines of the State. The 
number of wives made widows and of children left fatherless was 
not reported. Of the total number of deaths 2 were due to explo- 
sions of dust, 18 were due to falls of roof in rooms, entries, or gang- 
ways, and 1 to explosions of powder. 

The statistics of production in 1905 and 1906, by counties, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Coal production of Kentucky in 1905 and 1906, by counties, in short tons. 


1905. 
Sold to | Used at | | Aver- | ^ 
Loaded | cal S Made mou feud A d age pou 
. at mines! trade or : ota ota num- : 
County. for ship- and used| steum CORE quantity. value. price | ber of UE 
ment. | by em- and USES i. days eve 
ployees.| heat. active. | P'oyces. 
Delicia | 691,578 ! 15,777 | 14,315 | 35,743 | 757.413 | $820,496 $1.10 | 214 1, 458 
Böyd A 46. 542 | Pri AO AA | 4x, 304 37,200 . .77 178 74 
UU, ie e e eoe 138, 135 5, 764 Ls ua E 145, 169 144,448 1.00 201 307 
DN uos vul erE I taxa ENES 61, 153 gud du mr nc (0 01, 780 66, 936 : 1.08 222 115 
Hancoek........... 41,167 6, 590 OOo cores | 47,817 52,544 | 1.10 224 85 
Henderson......... 114, 608 | 54, 246 6,372 |......... 175, 220 192, 159 | 1.10 172 405 
Hopkins and Chris- | 

CH foe ca tee 1,882,619 — 55,700 | 63,622 | 101, 441 |2, 103, 481 | 1,737,964 | .83 222 2, 336 
Johnson........... 53, 140 3,170 1.000 |......... 57,310 69,192 | 1.21 194 193 
¡O 5 illeveexce 564, 397 5, 681 9,308 |......... 579, 386 586, 469 | 1.01 219 952 
Laurel............. 437, 008 3,010 5,250 A 445, 9538 411, 948 . 92 214 860 
O EM: 92. 097 2,050 450 |......... 94, 507 116, 966 | 1.24 203 167 
McLean............ 105, 706 2, 151 1,5121... essa 109, 429 96,533 | .88 168 190 

Morgan............ 51, 201 3, 257 TN 85. 054 194, 555 | 2. 29 206 
Muhlenberg........ 1,021,172] 13.420 | 15,900 |......... 1, 050, 501 915,655 | .87 175 1, 887 
ODIO, 252 o deus | 512,044 | 12,523 | 17,760 |... LL... 542, 327 453,801 | .89 179 928 
PIRG, ole, Wade sated 101, 432 6,780 224 A 108, 445 92, 669 . 85 236 157 
Pulaski............ | 173, 587 5.070 5,002 |......... 184. 319 234, 196 | 1.27 193 434 
E RIO ees 311, 644 47,981 16,672 6, 659 3N2, 950 , — 356,035 | 1.01 165 748 
Webster.......... *;. 306, 328 20, 221 2:902 A 347, S17 316, 790 .91 181 595 
Whitley............ | 153,815 26, 440 13, O47 :1,........ 793,902 | 1,018,757 | 1.28 200 1,953 
Other countiesa.... 188,426 | 20.382 | & 631 [......... 226, 439 + 299, R67 | 1.32 205 556 
Small mines................. nr SOS A 84, 803 | 100,089 ( 1.18 |........]......... 
Total........ 7,617,366 | 476,174 | 195, 140 | 143,543 ¡a 432,523 8,385,232 | .99 | 200 | 14,685 


a Breathitt, Butler, Caldwell, Clay, Elliott, Greenup, Harlan, Knott, Lawrence, Magoffin, Menifee, 
Owsley, Rockcastle, and Wayne. 
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Coal production of Kentucky in 1905 and 1906, by counties, in short tons—Continued. 


1906. 
Sold to | Used at Aver 
Loaded | local | mincs | Made Ay ai ag Aver- 
at mines! trade for : Total Total g nun- age 
County. for ship- land used steam | ¡"0 Jquantity.| value. |PY08| ber of 2umnber 
ment. | byem- | and | “oke. ? F | days , of em- 
d > on. i ployees 
ployees.| heat. active | 
Se ee aE ee a E at poe a | 
Bel. —— dea she pouce E 17,806 | 36,257 pus S $1, 122, 526 n 2 1,737 
oyd OS A A ces d S2 38,540  . 74 
Carter............. l 154, 482 | 3, 666 600 |........- 158,748 | 144,89 | .91| 222 323 
hueco oco uar Ve "EI soe) TA Zo A 
e AA 22,6 e AA 9, ; i 5 K 
Henderson......... { 130,518 | 59,051 10,538 i......... 201,007 222,957 | 1.11 204 383 
Hopkins and Chris- | 
Dno cased ta 2,019,015 | 49,728 ' 84,052 | 92,612 2,245,407 | 1,884,034 | .84 250 2, 389 
Johnson........... 8b, 554 1,936 O61 zs os 59, 451 90,817 | 1.08 178 | 285 
KNOX. A 532, 805 8, 7. 8,191. |... suus 540, 726 609,001 ' 1.11 184 | 927 
Laurel... us 358, 558 7,540 6,275: we hes 402, 373 430,069 1.07 211 | 849 
ih gere cesi ANE 80, 318 1,000 500 !|......... 81,518 107,617 1.32 204 138 
un RNAs suh 163, 460 2,791 2, 109 on Seed ace 168, 425 Po. .94 224 217 
organ............ 55, 206 3, 110 DOO ooa aes 99,230 135,996 2.30 229 192 
Muhlenberg. ....... 1,450, 651 13,759 27,921 dios 1,492,331 | 1,371,253 | .92 221 2, 003 
A A 672,116 14,097 , 20,772 |......... ' 707,585 649,226 | .92 204 1,053 
Pike: sae catia? 298,585 | 5,225 4,940 |......... 308,759 | 281,082, .91 158 684 
Pulaski... ores 176, 582 1,578 Jy 200 de 181, 720 242,254 1.33 185 453 
on TE UY 350,502 | 43,095 14, 562 6,054 | 416,013 453,577 , 1.09 231 s 
ebster.. uu eos 436,148 | 44,556 S120 tse ewe 501, 430 456,207 | .91 206 j 
Whitley............ 748,648 | 18,795 13,911. A | 781,354 | 1,075,212 | 1.38 194 1,7 
Other counties? ...| 104,092 | 24,134 | TEST cards 135,731 163, 130 | 1.20 181 374 
Small mines. .......!.......... l 52,915 scires Mo a Seco | §2,915 67,901 PA AA 
Total........ oe | 441, 729 | 246, 894 | 135, 523 add 9,809,938 | 1.02 212 15,272 


a Breathitt, Butler, Clay, Floyd, Greenup, Harlan, Knott, Lawrence, Leslie, Letcher, Menifee,Owsley, 


Rockcastle, and Wayne. 


In the following table is presented a statement of the production of 
coal in Kentucky, by counties, during the last five years, with the 
increases and decreases in 1906 as compared with the preceding year: 


Coal production of Kentucky, 1902-1906, by counties, in short tons. 


——— ——ÀÓ—— | ——————À | ——— |—M—— |—— 


County. 1902. 1903. 
Beltran da 461,768 392,016 
¡AN A tena tte ud bae ees 242,021 245 401 
Breathitt and Lee............ 60, 524 80, 301 
Büte oie ote E 12, 508 3, 000 
o PETS 281, 401 265, 226 
Christian, Daviess, and Han- 

COCK Lolo A dieses tae 125, 708 180, 544 
A cce o PU 3, 167 
Hendersols aedi as epa 158, 471 178, S71 
Hopkils22 uL oL RET 1,555,084 | 1,743,721 
JOHNSON. d xcccue nbn P VR CE 126, 473 71,100 

CIO Soc ce e deputare 481, 819 543, 557 
e pru MR 402, 907 392, 288 
Lawrence.................... 57,387 60, N26 
MC Lense ioi loud we n 54, 568 127,860 
Muhlenberg.................. 700, 700 798, 8092 
ONO seian rs o do 541, 220 586, 072 
Puluskh. au ososerbi antsaaeue 159, 497 196, 287 
Rockeastle................... 3, 060 56,901 
CONN creer en pd attri eet tace 315, 786 349, 625 
Weston cil 278,042 371,560 
Wie parodia elias 687, 831 710, 747 
Other counties and small 

TMCS PM 59, 153 167,371 

Total sns A 6,706,984 | 7,538,032 
Total value............. $6, 666, 067 | $7,979, 342 


521, 662 
69, 095 
110, 303 
1,647 
245, 030 


185, 922 
2,742 
151, 103 
1,691,675 
41,120 
577,778 
380, 667 
69,036 
117,616 
034, 048 
514, 126 
197, 796 
139, 340 
368, 194 
298, 715 
788, 830 


70,031 


7,576, 482 
$7, SOS, 192 


| M ee 
(+) or de- 
1905. 1900. — Grease (—), 

| 1906. 

757, 413 989,108 + 231,695 
48, 304 48,822 + 518 
126, 937 119,168 — 7, 769 
18, 199 15,735 — 2, 464 
145, 169 158,748 + 13,579 
199, 263 161,753 — 37,610 
1,543 719 > 824 
175, 226 201,007 |+ 25,781 
2,013,715 | 2,165,342 ¡+ 151,62 
57,310 89,451 + 32,141 
579, 386 549,726 |— 29,660 
445,958 402,373 |— 43, 585 
37, 481 47,279 + 9, 798 
109, 429 168,425 + 58,90 
| 1,050,501 | 1,492,331 + 441,80 
542, 327 707,585 + 165,258 
184, 319 181,720 — 2, 599 
114,356 13,358 — 100,998 
382, 956 416,013 + 33,057 
347,817 1,430 + 153,613 
| 3, 902 781,354 |— 12,548 


8,432,523 | 9,653,647 ¡+ 1,221,124 
$8, 385, 232 | $9,800,038 |--$1, 424, 706 
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As Kentucky’s coal product is drawn from two of the great coal 
fields, a comparison of the two sections is of some interest. The fol- 
lowing tables show the production in the eastern and the western 
districts, by counties, during the last five years, with the increases 
and decreases in 1906. It will be noted that nearly 80 per cent of 
the increased production in 1905 was in the western district, which 
shows a gain of 959,070 short tons, compared with an increase of 
262,054 short tons in the eastern district. 


Coal production of the eastern district of Kentucky, 1902-1906, in short tons. 


| | | po 
: +) or de- 
County. | 1902 | 1903 | 1904 1905. 1906 crease (—), 
| 

BO osc os cel eer ant Mad 461, 768 392.016 521,662 757,413 989, 108 + 231,695 
BOG A oe tossed ! — 242,021 245.401 69, 095 48.304 48,82 | + 518 
Breathitt.......... le locus | 23.873 32, 730 42,355 32, 340 37,350 + 5,010 
Cárter coo ee os UPPER 281, 401 265, 226 245, 030 145, 169 158, 748 + 13,579 
Greenup. aaoo. ooooaanannnnn0 A AS 3,167 2,742 1,543 719 - 824 
JONSON 3 venere E sane es 126, 473 77, 100 41,120 57,310 89, 451 + 32,141 
ORS Sed eee reed A 481,819 543, 557 577.778 579, 386 549, 720) — , 660 
E A rx Reo 402, 997 392, 288 380, 667 445, 058 402,313 — 43,585 
Lawrence..................... 57,387 66,526 69, 036 37,481 47,279 + 9,798 
TO E ii id 36, 651 47,571 67,948 94,507 81,818 — 12,779 
Pilar yee do. 159, 497 196, 287 197, 796 184,319 181, 720 — 2,509 
Rockcastle................... | 3,660 56, 901 139, 340 114.356 13,358 — 100, 998 
Whitley...................... | 687,831 710,747 788, 836 793, 902 781,354 — 12,548 
Otber counties and small 

LIN. oc rondes uel ich eis 40, 000 129, 065 68,013 214,519 386, 825 4-172, 306 

Totales 


| 3,008,378 | 3,158,972 


3,211,418 | 3,506,507 | 3,768,651 |  +262,054 


Coal production of the western district of Kentucky, 1902-1906, in short tons. 


— — A —— — ————————— —— 


| C dc 
2 ! | +) or de- 
Count y. 1902. | 1903. 1904 1905 , 1906. crease (—), 
| | | — 1900. 
Butler........................ 12, 868 3, 600 1,647 18,199 15. 735 — 2,464 
Christian..................... 87,353 99, 226 rei 89, 706 80, 065 — 9,701 
Daviess...................... 20.518 | 44.256 44,125 61.780 52,643 — 9,137 
Hancock..................... 17,837 , 37,032 49,854 47.817 29,045 — 18,772 
Henderson................... 158, 471 | 178,871 151,103 | 175, 226 201,007 + 25,781 
Hopkins...................... 1, 555, 084 1,743, 721 1,601,675 | 2,013,715 | 2,165,342. +151,627 
Mc Dee econ oia 54, 505 127, 869 117,616 | 100, 429 168, 425 + 58.996 
Muhlenberg.................. 700, 700 798. 892 934, 048 1,050, 501 1, 492, 331 + 441. 830 
Obiore ereta bd icssode ne nee 541,226 586, 072 514, 126 | 542.327 | 707.585 + 165, 258 
IO ruo cs ecd arabes 315, 786 349,025 368, 104 , 382 056 | 416,013 + 33,057 
Webster...................... 218,042 371,500 298,715 347,817 501, 430 +153, 613 
Other counties and small | | 
AA 19,153 38, 306 | 102.018 86,393 55,375 — 31,018 
Total. i risa dte 3,761,606 | 4.379,060 ! 4,365,064 ' 4,925,926 . 5, 884,996 | 4-950, 070 


| 

Kentucky is the only one of the coal-producing States which has 
within its borders areas belonging to any two of the great coal fields. 
The eastern counties of the State are underlain by the coal beds of 
the great Appalachian system, extending entirely across the State 
in a northeast-southwest direction, while the southern limits of the 
central or eastern interior field are found in the more northern coun- 
ties of the western part of the State. The total area underlain by 
coal in the eastern counties of Kentucky is estimated at 11,180 square 
miles. The coal-bearing areas in the western part of the State are 
estimated to contain 5,800 square miles, or somewhat more than one- 
half of that of the eastern part. Up to the close of 1906 the western 
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district, however, produced considerably more than half the total 
output of the State, but the recent developments in Pike, Johnson, 
and: other counties of the eastern portion of Kentucky, lead to the 
impression that the production in the eastern district w11l soon exceed 
that of the western. 

From the practical standpoint the eastern Kentucky coal field is a 
unit, unless the Middlesboro-Harlan field, cut off by the Pine Moun- 
tain fault, be excepted. The great bulk of the area of this field 
(11,180 square miles) has at present no transportation facilities, and 
development has been confined to the close proximity of the few 
lines of railroad that cross or enter the field. Thus, at the north there 
are about a dozen commercial mines on the Chesapeake and Ohio 
Railroad where it crosses Carter and Boyd counties. Lawrence, 
Johnson, Lee, and Breathitt counties each support a few mines. 
The Chesapeake and Ohio has completed a line into the Elkhorn 
field, which promises to become one of the most important in the 
State. The lave? mines are mostly in the southern portion of the 
field. Along the Cincinnati Southern are a group of mines in Pulaski 
County and western Whitley County. ong the Louisville and 
Nashville are a detached group of mines in Laurel County, and scat- 
tered mines in Knox, Bell, and Whitley counties. 

The coals of this field belong to the Lower Productive Coal Measures 
and Pottsville formation of Pennsylvania. The latter formation 
which at the Ohio River has a thickness of only a few hundred feet and 
carries 5 coals, in the southeastern corner of the State is about 5,000 
feet thick and carries nearly 50 coals, of which a dozen or more are 
locally of workable thickness and quality. The eastern Kentucky 
coals are mostly high-grade “gas” or ‘‘coking” coals, with some 
cannel coal. In the Jellico coal field the Jellico and the Blue Gem 
seams are both thin, the latter being successfully mined where averag- 
ing only 22 inches. On the other hand, some of the seams show 8 and 
9 feet or more of workable coal. 

The workable coal of the western district of Kentucky is confined 
almost entirely to two beds, designated as Nos. 9 and 11 by the 
geological survey of Kentucky. Of these, No. 9 is the more persist- 
ent and furnishes probably 75 per cent or more of the total production 
of the western counties of the State. It underlies the whole or por- 
tions of 8 counties, including all of the field except its eastern portion 
and the southern or southwestern edge and a few other places, where it 
has been cut out by irregularities in the structure. The bed has an 
average thickness of about 5 feet, and only rarely thickens out to more 
than 5 feet 6 inches or thins down to less than 4 feet 6 inches. It lies, 
as a rule, about 200 feet below the surface, and the mining is done by 
shaft. Seam No. 11 lies from 40 to 100 feet above No. 9, and is the 
next important bed in western Kentucky. It is much more irregular 
than No. 9, but usually where worked has a thickness of 6 feet or over. 
Another seam lying about 25 feet above No. 11 is known as No. 12. 
It is mined in Webster, ITopkins, McLean, and Muhlenberg counties. 
In the central portion of this field this bed attains a thickness of from 3 
to 6 feet. Other seams beside these three are mined in the district, 
notably what is supposed to be No. 6 and also No. 5, near Dekoven, in 
Union County. | 

During 1906 the work of the geological branch of the United States 
Geological Survey in Kentucky consisted of the completion of the 
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Kenova quadrangle and of a reconnaissance study of the Elkhorn coal 
field. The results of this work are published in Bulletin No. 316. 

So far as the records of early coal production in the United States are 
to be accepted, Kentucky was the third State to enter the list of regu- 
lar coal producers. According to one of the early reports of the 
Kentucky geological survey (published in 1838), the first coal pro- 
duced in the State was mined in 1827 on “the right side of the (Cum- 
berland) river below the mouth of Laurel." This was evidently from 
either Laurel or Pulaski County, but the exact location is not defi- 
nitely stated. The same report savs that in 1828 5 boat loads of coal 
from these mines arrived in Nashville, and that from 1829 to 1834 
probably from 25 to 35 boat loads were sent out each year. The boat 
loads averaged about 1,750 bushels, or 66 tons each. From 1834 to 
1837 the shipments were from 75 to 100 boat loads, or about 3,500 
bushels a year. The coal was for the most part consumed in the salt 
works and iron furnaces convenient to the rivers, the only means of 
transportation. 

* From the best information obtainable it seems that the production 
of the State from 1829 to 1835 ranged from 2,000 to 6,000 tons per 
vear. The United States census for 1840 gives the total production 
for the State at 23,527 short tons. By 1860, according to the census 
for that year, the production amounted to 285,760 short tons. Opera- 
tions were necessarily somewhat interrupted during the civil war, but 
since 1870, after the State had begun to recover from the effects of 
the war, the production increased rapidly, as shown in the table on a 
ii: page giving the history of coal production in the United 
tates from the earliest times to the close of 1906. 


MARYLAND. 


Total production in 1906, 5,435,453 short tons; spot value, $6,474,793. 

The coal production of Maryland in 1906 exceeded that of 1905 
by 326,914 short tons, or 6.4 per cent, and reached the highest figure 
in the history of the State. Pror to 1906 the maximum output was 
5,271,609 short tons, made in 1902, when the anthracite mines of 
Pennsylvania were idle from the great strike which made that year 
notable in the annals of coal mining. Compared with 1902, the out- 
put in 1906 exhibits an increase of 163,844 short tons, or a little 
more than 3 per cent. It is not to be expected that the coal produc- 
tion will in the future show any material increases over the present 
record. The coal-producing area is of comparatively limited extent 
and confined entirely to Allegany and Garrett counties in the west- 
ern part of the State, and from this area, estimated at 510 square 
miles, there has been mined up to the close of 1906 over 142,000,000 
short tons. The output has not varied materially in the last ten 
vears, having ranged from a minimum of 4,024,688 in 1900 to a 
maximum of 5,435,453 tons in 1906, and averaging 4,853,761 short 
tons during the decade. Hence, on account of the restricted area 
and the fact that the field is already well developed, it is not probable 
that any marked increase in production will be obtained. The some- 
what unusually large tonnage in 1906 was due to an extra demand 
created by shortage in other States. This shortage was also respon- 
sible for an advance in price of Marvland coal, from $1.14 per ton 
in 1905 to $1.19 in 1906. The total value increased from $5,831,760 
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to $6,474,793, a gain of $643,033, or 11 per cent, as compared with 
an increase of 6.4 per cent in tonnage. The maximum value was 
obtained in 1903, when the highest average price in recent years was 
recorded. In that year, with a product of 4,846,165 tons, the value 
amounted to $7,189,784, an average of $1.48 per ton. | 

The total number of men employed in the coal mines of Maryland 
in 1906 was 6,438, who worked an average of 250 days, against 5,948 
men working an average of 252 days in 1905. The average produc- 
tion per man was 844.3 tons in 1906 and 858.9 tons in 1905. The 
daily &verage production per man was 3.41 tons in 1905 and 3.38 
tons in 1906. Practically all of the mines in Maryland are operated 
10 hours per day. In 1906, 45 mines, employing 6,358 men, out of 
& total of 6,438 for the State, reported 10 hours as the working day. 

The statistics relating to the use of mining machines show that 
while the number of machines in use has increased from 38 in 1904 
to 42 in 1905 and to 45 in 1906, the quantity of machine-mined coal 
decreased from 484,373 tons in 1904 to 468,822 tons in 1905 and to 
427,450 tons in 1906. 

According to Mr. Thomas Murphy, State mine inspector, there 
were 59 casualties in the coal mines of Maryland in 1906. Of these 
7 were fatal and 52 nonfatal. Six wives were made widows and 28 
children were left fatherless. The death rate per thousand of em- 
ployees was 1.09 and the number of tons to each life lost was 776,693. 

he statistics of production during the last five years, with the 
distribution of the product for consumption, are shown in the fol- 
lowing table: 


Distribution of the coal product of Maryland, 1902-1906, in short tons. 


| Sold to | Avan. See 
local | Used at 4 | age | Average 
" Loaded at trade [mines for Total Total | BEC num- | number 
Year. mines for : ! price 
shipment and used| steam quantity. value. da ber of | of em- 
Bde by em- land heat. | sae days , ployves. 
ployces. | active | 
pem | AA A $$ | A,awAZJZ3 4 
EA | 5,187,175 48,631 35,503 | 5,271,609 | $5,579, 869 | $1.06 242 | 5, RT 
1903...... i os aditus ueris 4,152,716 33,022 40, 427 4,846, 165 7,180,784 1. 48 219 ! » SY 
¡E MERCURIO 4,721,714 | 4e,S14| 42,094 | 4,512,022 | 5,729,085 |. 1.19 2 5,071 
E PP ' 5,010,997 | 49,779 47,703 | 5,108,539 | 5,831,760 1. 1.14 252 5, 948 
, , ? , , , 3 
, 


T ote eels | 5,331,321 50,306 | 53, 820 | 5,433,453 6,474,703 1 1.19 250 6, 43 


The principal coal fields of Maryland, while belonging to the 
Appalachian field proper, are a part of an outlying basin which 
extends from Somerset County, Pa., through Allegany County, 
Md., into and including the Piedmont and Elk Garden regions of 
West Virginia. This area is separated from the main Appalachian 
system by a narrow, barren strip, but the coal itself, which is known 
as the ‘Big vein" of Maryland, is correlated with the famous Pitts- 
burg bed. A portion of the main bed of the Appalachian area 
crosses the northwestern part of Garrett County, but only a small 
production is obtained from this area in the State of Maryland. 

The main coal basin of Allegany County, as described in the report 
of the Maryland geological survey, lies in a high, hilly, gently syn- 
clinal valley between the Allegheny Mountains on the east and the 
Savage Mountain on the west. Its length in Maryland is approxi- 
mately 20 miles and its average breadth about 5 miles. For more 
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than half a century the coal fields of Maryland have been the source 
of some of the finest steam coal and of practically all of the high- 
grade blacksmith coal in the United States. 

According to the report of the Maryland geological survey, coal 
was discovered by a Mr. Riser near the present site of Frostburg in 
1804, a little over 100 years before the date covered x this report. 
The first shipment recorded by the Cumberland Coal Trade was in 
1842 over the Baltimore and Ohio Railroad, but as early as 1830 
some coal had been loaded on barges at Cumberland and floated 
down the Potomac River to Washington. This method, however, 
was too destructive of life and was the cause of so much loss in coal 
that it was soon abandoned, and it was not until 1842 that the 
industry really began to assume importance. The first shipments 
over the Chesapeake and Ohio Canal from Cumberland were made in 
1850. 

Maryland and the adjoining counties in West Virginia, which 
make up what is known as the Cumberland region, constitute the 
only districts outside of the anthracite region of Pennsylvania where 
records of coal production have been kept from the earlier years. 
These districts have been commonly known as the Georges Creek or 
Cumberland and the Piedmont regions. The Cumberland region 
was opened in 1842. The Piedmont region began shipping in 1853. 
The records of shipments have been carefully preserved and are 
published annually in the reports of the Cumberland Coal Trade, 
and the table following, which shows the shipments from this entire 
region, has been obtained from these reports. 

he annual production from the mines of Maryland alone from 
1842 to the close of 1906 will be found in the table giving the history 
of coal production in the United States from the earliest times on a 
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E Cumberland and Pennsylvania R. R. 


Year. | 


| By Balti- 
more and 
Ohio R. R. 
= | = 
1842.............. 757 
docs 3,661 
1844.............. i 5,1 
1840 AA 13, 738 
Iii cias 11,240 
A 20, 615 
1848... V oves 36, 571 
1849. ............. 63, 676 
1850.............. 73,7 
O 70, 893 
LBB A Sess at 128, 534 
1850.25.55 ess |; — 150,381 
E ... ! 148, 953 
IND. llle dn] 93, 691 
E eR A 
B57 pP 80, 743 
E von ds 48,018 
1859... sese 48, 415 
1860::52 utes 70, 669 
AS 23,878 
1862 ciar 71,745 
1 AA 117, 796 
TRG AAA 287, 126 
It oder ; 
1866... 1o 592, 938 
1867. eRe ee 623, 081 
|i. MEC 659, 115 
1869. ccc tree ds 1,016, 777 
1870... uisus 909,511 
187i eene oTa | 1,247,279 
A , 1,283,9. 
18784 sos E 1,509,570 
1874. ero oes 1,295, 
Iciar 1,095, 880 
IRIS A 939, 262 
¿A 755, 278 
ISIN S 2o adis. 823.801 
1870 AM E 933, 240 
1880 st ni 1,055. 491 
1881.............. 1.113, 263 
EN 576.701 
1883.............. 851,985 
1884. ............. 1,193, 780 
TIRAS coco euis seta 1,091, 904 
¡E Lu cessas 1.131,949 
E i.n Ya nd 1,584,114 
188 ce een espe 1,660, 
1889.............. ], 430,381 
1890. ............. 1,511, 418 
DSO) E 1,628, 574 
1802. ou socius 1, 426, 994 
1803 cese 1,332, 634 
1804: i vos ,008, 739 
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Total shipments from the Cumberland coal fields in Maryland 


lebe sylvania 
Canal. R. R. 

9.167 | AIN 
1,438 |............ 

| 46,357 |............ 
84,060 NE 
63,731 Lo... oo... 
77.005 |............ 
80,387 |... 

55, 32A p seus 
166,712 |............ 
211,639 |..........-. 
127379 BRANO! 
68,308 ............ 
75,206 |............ 
173,269 |............ 
194.120 |............ | 
285,295 |............ | 
f 
291,019 |............. 
385,249 |............ | 
494,406 |............ 
573,243 |... 
520,196 |............ | 
656,085 |............ 

| 612.537 | 22.021 
641,220 114,589 
631, 882 67,671 
| 715,673 160,213 | 
| — 443,435 131,866 | 
473, 646 170, 884 
486,038 ı 145,864 . 
397, 000 154, 264 ` 
471,800 213, 446 
270, 156 153,501 
115,344 91.574 
302,678 217,065 

i 150,471 199,138 
171,460 206, 227 
115, 531 141.520 
132.177 176, 241 

155, 216 193.046 

26, 177,152 
CUNT 201,704 
9,070 289. 232 

93, 705 214.011 

135, 409 360, 807 
95,523 372,205 . 


Frostburg region. 


Total. 


13, 738 


11, 240 © 


20, 615 
36,571 
63, 676 
76, 950 


122,831 | 


174, 891 
234, 441 
212, 684 
170, 786 
167, 381 


135, 917 
214, 730 
260, 054 
302, 947 

92, 181 
146, 951 
291, 065 


481, 246 
669, 592 


1,429, 707 


GS BASES 
d ESEE 


war 
e] 
Id 


i NM) APA ds 
2333 5 
2582 


e 
M 
ho 
c 


5-253 
3838 


RUSS 


LR 
90 37 
SES 
TER 

Sot 


vw 
a 
EC 


By Balti- 
more and 
Ohio R. R. 


2,092,660 | 1,192,221 


Cumberland Cou! and Iron Com- 


pany's R. R. 
| : 


| By e 
peake 
| and Ohio | Total 
i Canal | 
o a 
a os a 951 
GADD ecu yo pe 6, 421 
ITA sedate ose 9.734 
10,915 !............ 10,915 
18, 555 | FU UR 18, 555 
32.325 loco 32,525 
S000 A gece 43, 000 | 
rt ive gee 78,773 
119, 023 875 119, x95 
03, 808 31,540 135, 348 
139, 925 19, 362 159,287 
155, 278 70,535 225, 813 ; 
173. 580 92, 114 265, 694 
97, 710 100, 691 198, 401 
121, 945 105, 149 2271. 094 
88, 573 54, 000 142, 573 
66, 009 87, 539 153, 548 
2. 423 $6, 203 158, 626 
, 500 53, 144, 100 
25, 983 29. 296 55,279. 
41, 096 23, 478 64,574 | 
111, 087 43, 523 154, 610 
67,616 64,522 132, 198 
104, 651 57,907 162, 558 
2, 251 52,159 104, 410 
40, 106 72. 904 113,010 
100, 345 57, 919 158, 264 
130,017 78, 908 208, 925 | 
3,284, 884 , 


L—————— | 


Eckhart Branch R. R. 


114, 404 83,941 ' 198,345 
69.864 | — 194.254 , — 204,118 
26,586 | 203,606 ' 230, 
80,765 | 137,582 | 227,347 
113,670 | — 135,182 | 248,852 
52, 505 164,165 | 216, 670 
15,285 | 189,005 | 204, 
63.181 111,350! 174,531 
99,455 | 123,166 | — 222,621 
141,907 | — 104,238 , — 246,145 
à | | 
197,525 | 131,325 | 328,850 | 
71.570 | 151,526 | 423,006 
199. 183 76,140 | 275,323 
107.235 | — 141,390 | 338.625 
289,884 | 124.718 | 414,602 
289,407 | 117.820 | 407,236 
243, 321 113.791 | — 357.112 
332.798 | — 125. 458. 103 
374, 888 95, 191 470,079 
368, 497 26, 407 
522.334 |... 522, 334 
463, 142 39,294 502,436 
349.207 | 170,116 | 519,323 
341,321 201,947 | — 543,268 
436,216 | 208/914 | 645,130 
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and West Virginia from 1842 to 1906, inclusive, in long tons. 


Frostburg region. Piedmont region. ' Total. 
Georges Creek and Cumberland | 
R. R. pea | 
snire 
————— | Chesa- i 
By | Local . Georges EST eo peake | Pennsyl- pi 
Chesa- By and Bal- Creek more. | Re Rand an vania 
peake Pennsyl-! timore Total R. R. and local Ohio + R.R 
and vania and É Ohio . Canal. : 
Ohio R. R. Ohio R.R 
Canal i R.R. mE | 
! 
! 
TENTER NINE O A A PEENE 1708: AN usd 1,708 
BMC A Vect IE PO e 10; 08D. A O 10, 082 
A O Acces to ISE A PERDRE 14 NOU I on Seen ee oe ee 14, 890 
Mie OUR. CTE ord NON. PEDEM AN 22 9 05 A MS 24, 653 
| POEM RN PN toute WV EPI SORS 20 $00. |. rais ois donc on a E Ra eats | 29, 795 
TR EROR A PE A SERERE 59:010: orans EEA. 52, 940 
PERN ERRATA o qu ri de rd al ANDAN ISA 79,571 
EV A AS AA A O E AA AE 142, 449 
A O A E uM EM HEELS 1,042 | eire eren 196, R48 
E A gc A A A UU E O! 82,978 l...ooo.o.... 257, 679 
A NE ER LOREM NOS PAM S 268, 459 65,719 |. boss 334, 178 
AA AAA REM ee E 73,725 |.........| 376,219 | 157,760 |...........! 533, 979 
A A A UI 181,303 |......... 503,830 | 155,845 |........... 659, 681 
A CN A AN 227,245 | 65,570 478,486 | 183,786 |...........' 662, 272 
MODA EE cee nee garage ce 269,210 | 42,765 502,330 | 204,120 |........... 706, 450 
VR AO AA TORT POE 252.368 ' 51,628 465,912 | 116,574 |........... 582, 486 
NS ane ANI ARRE ACER 218,318 | 63, 060 395,405 | 254,251 ........... 649, 656 
Pe Manca CM VM 257,740 | 47,934 426,512 | 297,842 !........... 124, 354 
ERAS: IIA dod id eub edo 289,298 | 52.561 | 493,031 | 295,878 i........... 788, 909 
RUE idR d CE 85,554 | 36, 660 172,075 97,599 |........... 269, 674 
| 
m pee UD A nee 69,482 | 36,627 218, 950 98,684 |........... 317, 634 
WWW PER Deusto crasas 266,430 |.:90,240 |- 531,553 | 216,792 lis aaa. 748, 345 
eas AA AA wise nual APO Maa One 399,354 | 255,642 |........... 657, 996 
UV ies A AA IE E | 343,202 ........... 903, 495 
€ 
METIDO RAPERE E CULTUM BRE 90, 964 136,153 | 348,178 |...........| 1,079,331 
BOE Tor etur IRAM, A. AA DECORE D 735,069 | 458,153 |...........| 1,198,822 
MOM err or eee 88, 658 MS, 118 | 482,325 lo... ooo... 1, 330, 443 
RON AO AA AA ARO 83,724 | 1,230,518 | 652,151 |...........| 1,882,669 
| 2, 190, 673 
* Empire | 
and West 
Virginia | 
mines. 
Sid alia O eee A ae te a 28,035 ' 60,988 | 1,112,938 | 604,137 |...........| 1,717,075 
REVUE CUN ION ASA AS 81.218 96,453 | 1,494,814 | 850,339 ...........| 2,345,153 
Tenn FOREN NP teur vM 85, 441 121,304 | 1,517,347 | 816,103 22,021 2,355, 471 
nan HEN: A In 77,582 103,793 | 1,780,710 | 778,802 114,589 - 2,674,101 
MONTEM. DPA AMERO, ee ask ONE 57,492 109,194 1,576,160 | 767,064 67,671 : 2,410,895 
A AA A EA 63, 537 | 90.800 : 1,302,237 | 879,838 160, 698 2,342,773 
ELA A AAA, NE A 108,723 | 7,305 1,070,775 | 632,440 131, 866 1, 835, 081 
A aeos pred AA A Beara ene 818, 450 | 584,906, 170,884 1,574, 339 
a een IES ATI ICAA AS ¡PO 998 924,254 | 600,204 | 145,864 1,679, 322 
PCIE tp tes RENE MERO eH 51, 1,075,198 | 501,247 154, 264 1,730,709 
| ! 
TRUE RESI PEE 1 EN ' — 66.573 EN 1.319.589 | 603.125 | 213,446 | 2,136,160 
83.130 | 125.097 4,947 | 213,180 RR T22 A Ca ties 1,478,502 | 504,818: 275,508 2,261,918 
78, 298 93,861 | 31,436 | 203,595 277.929 ds 1,085,249 | 269,782 185, 435 1, 540, 466 
215,767 | 202,223 | 77,829 | 495,819 338.001 :......... ' 1. 444. 766 | 680, 119 419, 288 2,544,173 
69.765 | 156,959 ¡ 283,336 | 510,060 466,928 lo... | 2, 233, 928 | 344,954 356,097 | 2,934, 979 
n [ 
79,455 | 214,518 | 201,685 | 585,658 403, 480 |... ee. ' 9.076, 485 | 368, 744 420,745 | 2,865, 974 
53.480 | 98,371 | 348,196 | 500,047 — 346.308 ......... 2.009.374 | 282.802 ' 230.891 2,592, 467 
4,863 | 153,230 | 418,057 | 576,150 449.011 (........ 2,724,347 | 262,345 | 389,104 3,375, 796 
112 | 286,787 | 241,024 | 627,923 564.3987. co. M 286, 700 115. 151 3,671,067 
Posse he 365, 029 | 243.487 | 608, 516 576,047 Mem 2,357, 585 57,459 | 798, 842 3, 213, 886 
gt Sarat 677,503 228,138 905.731 774.904 .........! 2,723.34) .......... 1,282. 748 4,006, 089 
VNLG 763,845 220.266 | 003,111 150.673 ........., 2,885, 225 51.120. 1,474,087 4, 380, 433 
eda tee 568.003 236,314 | 804,317 971.214 ......... (9.557.177 |. 266,001 1,205, 486 4.020, 564 
A 741,054 201,938 | 943,892 1,031,797 ......... 27 423,159 | 335.107 | 1,586,541 ' 4,347,807 
RS: 773,074 111,036 ' 884,110 900,399 ......... 2,084,265 ' 304,437 | 1,577,404 ! 3,966,106 
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Total shipments from the Cumberland coal fields in Maryland 


Frostburg region. 
, Cumberland Coal and Iron Com- | 
Cumberland and Pennsylvania R. R. pany's R. R 
Ee. 
Year. | | leen 
Dy Balti- | By Chesa- , Ly Penn- By Balti- y E 
more and | peake and ; sylvania Total. more and iud Ohio Total. 
Ohio R. R.ÓhioCanal.: R.R. | Ohio R. R.' "C 
; | | 'anal. | 
| | |} e | _,_ 
| | 
1885.............. | 1.193, 834 101.076 : 255,133 | 1,550,043 464. 407 212,534 | 676, 94] , 
A 1,344, 402 169,195 163, 471 1,677,068 610, 418 195. 279 N05. 097 
1807 SS ee | 1, 790, R13 96, 536 169, 679 | 2,057,028 586, 502 166, 691 733, 8 
E a no eo ears 2,131,626 24,907 116. 195 | 2.212. 818 307.196 213, 139 120. 335 
1899.............. | 2,334, 109 27,570 161,191 | 2,522,570 413,608 164, 853 | 635, 461 
[ 
1900........ mou | 1, 813, 462 14.621 126.615 | 1, 954,698 304,320 96,513 400, 833 
FOOT AN | 2,683, 109 193, 063 373.195 , 3,240,367 (a) (a) (0) | 
ÓN 2.981.013 | 192.307 | 250,822 | 3.424.392 (a) (a) (a) 
WOO Sur aren ex 2, 844, 162 222,571 182,587 | 3. 740, 320 (a) (a) (9) 
19004... s Soc 2,792, 462 205, 964 234,502 ¡ 3,232,928 (a) (a) (e) 
TOG oe cud edd 3, 139, 334 175, 947 305,863 | 3.621.144 (a) (a) (a) | 
E ise 3, 235, 501 199, 505 430,328 | 3,865,334; (9 | (e) | @ , 
A M— A EIC I-A o Fae ee ee AE | 
Total...... ! 62, 667, 202 | 12, 988, 897 7,033,812 | 82,689,911 8.609,69] | 4,219,351 TET 
i 
a Merged in Cumberland and Pennsylvania Railroad figures. 
o 
° 
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Frostburg region. 


Georges cree Cumberland 


Chesa- 


| peake 
| and 


By 
Pennsyl- 
vania 
R.R. 


vease eee 


^nt ... 


"nn 
"c". 
"^ac o 
"ect n. 


"^" c 


399, 327 


"t 


n 001 


14,373,171 


Local 


and Bal- 


timore 
and 


116,974 
215.901 
225, 216 
143,256 
122, 180 


129, 798 
111,675 


Total. 


727, 810 
675,173 


556, 240 
b 512, 162 


4,602,289 19,561,621 29, 970. 121 


| Piedmont 


lo! 
e 

o 
E: 

ue 


1,307,822 ! 
1, 463, 33) 

1, 526, 396 | 
1, 808, 464 


1,995, 574 
1,817,058 
1,937,913 | 
2,055, 046 
1,997, 287 


| 2,049,291 
¡2, 810, 541 


region. 


nono a o 
ro n.on...o 
"c. 
v2] 


.......oo 


a o. o... .. oo 


Baltimore 
and Ohio 
R. R. and 


2. 418, 554 
2,807, 161 
3.615, 142 
3, 000, 403 
4, 269, 323 


3, 750. 257 
4, 350, 011 
4,801, 484 
4, 072. 341 
4, 690, 400 


5, 111, 968 
d4, 905, 879 


1,475,969 |104,225,646 


| 


b Includes 1,160 tons from the Western Maryland Railroad in 1906. 
c Includes 972,221 tons from the Western Maryland Railroad in 1906. 
d Includes 213,205 tons used on line of Cumberland and Pennsylvania Railroad and its branches, and 
at Cumberland and Piedmont; also 361,270 tons used by the Baltimore and Ohio Railroad Con'pany 
in locomotives, rolling mills, etc. 
e Includes 973,381 tons from the Western Maryland Railroad in 1906. 


Total. 


Chesa- 
peake 
and 


314,551 
304, 474 
263,227 
238, 136 
192, 423 


111,134 
193,105 
192.557 
222,571 
205, 964 


175, 947 
199, 505 


19,088,099 28, 390, 330 


Pennsyl- 
vania 
R. R. 


1.793, 080 
1, 689, 795 
| 1. 426,120 
1.395, 097 
1,069, 715 


1, 310, 525 
1. 596.213 
1, 294, S26 
1,137,264 
1. 008, 934 


938, 769 
1,019, 272 


4, 526, 185 
4, 861, 430 
5, 304. 480 
5, 533. 636 
6, 131, 461 


5,171,916 
6, 130,329 
6, 288, 867 
6,032, 176 
5, 905, 388 


6,226, 684 
7, 188, 037 


e152, 678, 056 
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MICHIGAN. 


Total production in 1906, 1,346,338 short tons; spot value, 
$2,427 404. 

Of the 3,971 men employed in the coal mines of Michigan in 1906, 
3,340, or 84 per cent, were idle during the period of suspension of 
operations following the 1st of April. The average number of 
days lost by these 3,340 men was 88, and the total time lost was 
equivalent to about 43 per cent of the total time worked. As a 
result of this loss of time the coal production of the State decreased 
from 1,473,211 short tons, valued at $2,512,697,in 1905 to 1,346,338 
short tons, worth $2,427,404, in 1906. The decrease in production 
was 126,873 short tons, or 8.6 per cent, and the value decreased 
$85,293, or 3.4 per cent. The average price per ton advanced from 
$1.71 in 1905 to $1.80 in 1906. 

The average time made by the 3,971 men in 1906 was 173 days, 
against an average of 186 days made by 3,696 men in 1905. The 
average production per man in 1906 was 339 tons, against 398.6 tons 
in 1905, and the average daily production per man decreased from 
2.14 to 1.96. 

There were no labor troubles of any kind in the coal mines of 
Michigan in 1905. 

The falling off in the average productive capacity was probably 
due, in part at least, to a decrease in the quantity of coal won by the 
use of mining machines. In 1905 there were 106 machines reported 
as in use in the coal mines of Michigan, while the statistics for 1906 
show that there were 110 machines in use. The quantity of machine- 
mined coal, however, decreased from 432,266 short tons in 1905 to 
417,073 tons in 1906. Of the machines in use in 1906, 88 were of the 
pick or puncher type, 20 undercutting machines, and 2 chain shearing 
machines. 

Mr. W. J. McLeod, commissioner of labor and industrial statistics, 
reports that in 1906 there were 16 mines in which accidents occurred. 
The total number of accidents was 33, of which 6 were fatal and 27 
nonfatal. The causes of the accidents are not reported to the com- 
missioner, but in the 16 mines where accidents occurred it is stated 
that due diligence had been observed for the safety of the employees. 
The death rate per thousand of employees was 1.51, the lowest record 
with one exception made in any coal-mining State in 1906. The 
quantity of coal mined for each life lost was 224,398 short tons, a 
fees exceeded only by Illinois, Maryland, Missouri, Utah, Wyoming, 
and Pennsylvania (bituminous). No report is made of the men 
killed who were married, or of the children left fatherless. 

The statistics of the production of coal in Michigan by counties 
during 1905 and 1906, with the distribution of the product for con- 
sumption, are shown in the following tables: 
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Coal production of Michigan in 1905 and 1906. by counties, in short tons. 


1905. 
dius ae NM l E 
Sold to E A ver- 

local Used at | | axel age | Average 
County | eee ic trade I mines for. Total , Total VE num- ¡number 
ie shipment and used) steam quantity., value. p P ber of ; of em- 
| p à | by em- |and heat.’ | Lon days :ployees. 

| ployees. i | ` | active. 

Lu o our SAA uc v PIER dE ERE teeter ees | 
Di EEEE 494,693 28.600: 20,762 | 544,154 | $949,972 | $1.75! 173 | 1,224 
Eaton and Jacksons.. ............ 13. 000 254 13, 254 | 30,876 | 2.33 150 50 
Saginaw... eese 855, 891 | 25.029 34,883 | 915,803 | 1,531,849 |. 1.67 193 2, 422 
Totaloccdecesewes 1, 350, 584 | 66,728 | 55,899 | 1.473.211 | 2,512,697 | 1.71 | 186 | 3, 696 

10090. 
BAS sree een eee 423,697 40,508 | 17,193 | 481.398 | $860,371 | $1.79 172 1, 413 
Eaton, Jackson, and , 

Shiawassee2,........ lu t RE 28,030 1, 435 29, 465 63,954 | 2.17 155 101 
Saginaw ............... 766,275 | 35, 000 31, 200 835,475 | 1,503,079 1.80 : 175 2,457 
Total. .dessae | 1,189,972 | 106,538 ' 49,828 1,346,338 | 2,427,404 | 1.80 | 173 3,971 

I ! l | 


j i 


a Including the output of small mines. 


The statistics of production, by counties, during the last five years, 
with the increases and decreases in 1906 as compared with 1905, are 
shown in the following table: 


Coal production of Michigan, 1902-1906, by counties, in short tons. 


Increase 


| 
> í z š (+) or de- 
County. 1902. 1903. 1904. 1905. 1906. crease (—), 
| 1906. 
DS ———— es 248, 645 325, 021 410, 634 | 544,154 481,398 , — 62,756 
ERBUODL SDeoue EET E XS 8, 080 7, 393 9,057 | 4, 058 18,507 : + 14,449 
HUOM. A A A A AAA AA EPA ICAA: AA 
JROKSOD ¿us dot ee ees 23, 889 23, 307 16, 860 ; 9,196 8, 658 — 238 
Saginaw Side wee hia aati S 670, 304 1,011, 898 906, 289 915, 803 835, 475 — 80,328 
Shiawassee. .................. BAO ME A A a 2,300 + 2,300 
Total tas | — 964.718 | 1,367,619 | 1.342.840 ' 1,473,211 | 1,346,338 | — 126, 873 
Total value............. $1,653,192 | $2,707,527 | $2, 424. 935 | $2,512,697 | $2, 427, 404 | — $55, 203 
i | 


a Including the output of small mines. 


The coal fields of Michigan are confined entirely to the lower penin- 
sula. An area of approximately 7,500 square miles is included within 
the coal-bearing formations, which lie almost in the exact center of 
the lower peninsula. This is the only known coal field within the 
drainage area of the Great Lakes. The developments have been 

rincipally in tbe eastern portion of the field and in a line running 

om Bay City, on the north, to Jackson, at the southern extremity 
of the field. The more important mining operations have been car- 
ried on in Bay and Saginaw counties, although some coal also has 
been mined in Shiawassee County, near Corunna, and in Eaton, 
Clinton, and Jackson counties. 

The coals of Michigan are, as & usual thing, of a lower grade than 
those coming from Ohio and Pennsylvania, with which they have to 
compete, but the rapid development and increase of population in 
the cities along Lake Michigan and Lake Huron and the Detroit and 
St. Clair rivers have created local markets for these coals, and the 
increase in production in this field during the last ten years has been 
unrivaled in the coal-mining industry of the United States. 
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The coal basin lies for the most part in a low, flat country, sur- 
rounded by a rim of higher land which rises from 1,000 to 1,500 feet 
above the sea level, or from 500 to 1,000 feet above the lake. 

According to Prof. Alfred C. Lane there are seven horizons where 
the coal occurs in workable thickness, although it was formerly sup- 
posed that there was only one workable bed in the State. Owin 
to the varying character of the formation and the manner in wich 
the coal beds run together and separate no hard-and-fast classifica- 
tion is made, but the following, which has been adopted by Professor 
Lane, is generally accepted as designating fairly the different beds, 
namely: Upper Rider Upper Verne, Lower Verne, Middle Rider, 
Saginaw, Lower Rider, and Lower Coal. For more detailed descrip- 
tions of these beds the reader is referred to the Twenty-second Annual 
Report of the United States Geological Survey, Part III. 

An of the coals produced in Michigan are of the dry, noncoking 
bituminous variety. Such coke as is manufactured in the State is 
from coal brought in from Ohio or Pennsylvania. 

Coal mining in Michigan is said to have begun in the Jackson 
field as early as 1835. Other mines were opened at Grand Ledge, 
in Clinton County, as early as 1838, but while it is known that some 
coal was produced here in these early years the first record of any 
production is that contained in the United States census report for 
1860, in which year Michigan is credited with & production of 2,320 
tons. l 

Although coal mining in Michigan began about seventy years ago, 
it was not until within the last ten years that it assumed any impor- 
tance as an industry. Prior to 1896 there were only four years in 
which the production amounted to as much as 100,000 tons. During 
the last decade the rapid growth of the population and manufactur- 
ing industries of the cities along the shores of Lake Huron has created 
a market for Michigan coals and the production has increased rapidly, 
except for a setback in 1902 due to strikes among the mine workers 
and in 1906 by the suspension previously referred to. 

The record of production since 1860 will be found in the table on 
a preceding E giving the production of coal in the United States 


from the earliest times to the close of 1906. 


MISSOURI. 


Total production in 1906, 3,758,008 short tons; spot value, 
$6,118,733. ` 
Attention has already been called to the fact that owing to the sus- 
pension of mining operations in the spring of 1906 production 
decreased in all of the States contained in the interior coal fields west 
of the Mississippi River, with the exception of Iowa. Missouri was 
one of the chief sufferers, the production in this State showing, with 
one exception, the largest decrease of any of the bituminous coal- 
dissi. States. Compared with 1905, the production of coal in 
fissouri in 1906 shows a decrease of 225,370 short tons, or 5.7 per cent 
in quantity, and of $172,928, or 2.7 per cent, in value. Owing tothe 
shortage caused by the suspension of mining operations, prices were 
advanced during a portion of 1906, and the average price for the vear 
increased 5 cents a ton over 1905. 
The coal mines of Missouri gave employment in 1906 to 9,557 men, 
who worked an average of 185 days, as compared.with 8,962 men 
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working an average of 194 days in 1905. Considering these figures 
with the tonnage for the 2 years, it is found that in 1906 the average 
output for each man employed was 393.2 short tons, against 444.5 
tons in 1905. The average daily production per man was 2.29 tons 
in 1905 and 2.13 tons in 1906. Practically all of the coal-mining 
business in Missouri is conducted on the basis of an 8-hour day, as 
134 mines, employing 8,645 of the 9,557 men in 1906, worked 8 hours. 
Six mines emp oying 58 men reported 9 hours as the working day, 
and 6 mines employing 80 men worked 10 hours. 

The use of mining machines for undercutting coal in Missouri is 
almost entirely restricted to the thin beds where machines of the long- 
wall type can be used to advantage. In 1906 there were 48 machines 
in use, and of these 44 were long wall. The machine-mined coal 
amounted to 419,288 tons, as compared with 375,194 tons in 1905, 
when 30 machines, of which 28 were long wall, were reported. 

The amount of time lost by the miners during the suspension of 
operations following the shut down on April 1 amounted to 483,790 
working days, 6,212 men being idle for an average of 78 days each. 
The lost time was equivalent to 28 per cent of the total time worked. 

Mr. J. W. Marstellar, secretary of the Bureau of Mines, reports, in 
1906, 16 fatal and 27 nonfatal accidents. Four of the nonfatal acci- 
dents were serious and 23 were of a minor character. Falls of roof 
were responsible for the greater number of both deaths and injuries, 
9 men being killed and 13 injured from this cause in rooms, and 4 
killed.and 4 injured by falls in gangways and entries. Two were 
injured by powder explosions. There were no explosions of either 

as or dust reported. The death rate per thousand was 1.68, the third 
lowest reported by any State during the year. The quantity of coal 
mined for each life lost was 233,221 tons, a rate exceeded only by 
Illinois, Maryland, Pennsylvania (bituminous), Utah, and Wyoming. 

The statistics of production of coal in Missouri, by counties, during 
1905 and 1906, with the distribution of the product for consumption, 
are shown in the following tables: 


Coal production of Missouri in 1905 and 1906, by counties, in short tons. 


1905. 
Sold to | | Aver- 
Aver- 
local Used at age Average 
Loaded at| trade mines for, Total Total = num- number 
County. m and used steam | quantity. | value. |P ee ber of | of em- 
| p "| by em- ¡and hea n. | days | ployees. 
: ployees. * | active. 
MEE AME | 581,939 9,048 | 11,812 603,000 , $847,945 | $1.40 181 1,328 
Audrain............. 34, 688 17,142 1,293 53, 123 94,675 1. 78 186 184 
Barton.............. ; 228, 123 7,300 5, 690 241,113 319, 609 1.33 l 509 
Bates................ 152, 297 11, 420 4, 155 167,87 231, 754 1.38 195 419 
Boone............... 16, 097 24, 481 208 40, 70, ]. 72 190 146 
Callaway............ 5,000 11, 894 412 17, 306 32, 702 1. 89 222 62 
Henry............... 108,573 16, 044 1,371 125, 988 209, 1. 67 205 207 
Lafayette........... 621,476 ' 36, 661 8, 886 667,023 | 1,150,278 | 1.72 223 1,559 
DM con 74, 306 | 20, 161 708 95, 175 ; 2.18 ] 
Livingston..........]............ 2,825 ee rn 2,825 6,130 | 2.17 171 14 
Macon............... 777, 456 6,631 | 15,426 799,513 | 1,172,804 | 1.47 196 1, 634 
Putnam............. 71, 490 5,812 l, 79,1 143, 899 1.82 140 
ERE MM S 14, 324 CA: 14,557 24, 902 1.71 204 
Randolph S eu quu e eu. | 451, 652 28,974 10, 778 491, 404 701, 564 1. 55 196 715 
Visto ees. axe 190, 691 33, 985 11,922 236, 598 442, 456 1.87 157 
Schuyler............. 17, 786 2,745 5 21,057 32,594 1.55 186 
ther counties 8..... 213,916 | 46,837 | 10,850 271, 603 438,497 | 1.61 223 415 
Small mines......... ne ee 54,574 HE 54,574 104,433 | 1.91 |........ EN 
Total.......... | 3,550,814 | 337,667 | 85,897 | 3,983,378 | 6,291,661 | 1.58 | 194| — 8,962 


Ve Benton, Caldwell, Cass, Clay, Dade, Howard, Johnson, Monroe, Montgomery, Pettis, 8t. Clair, and 
ernon. 
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Coal production of Missouri in 1905 and 1906, by counties, in short tons—Continued. 


*1906. 
| 
Sold to 
Aver- 
i local Used at 
Count l aay das trade |mines for| Total Total | apie 
y. shipment. [20d used| steam | quantity. | value. jen 
| "| by em- ¡and heat. ton 
ployees. . | d 
E ees 426, 901 5,222 9,912 442, 035 $642, 471 | $1. 45 
Audrain............. 23, 007 9,622 1,004 31,233 63,097 | 1.84 
Barton.............. 198,013 | 14,910 5,700 215, 623 306, 444 | 1.40 
Bates................ 175,065 31,891 3, 262 210, 218 313,510 1.49 
Boone............... 10, 950 29, 302 374 40, 626 j 1.92 
Callaway....................uuu. 41,058 104 41, *62 75, 596 1.84 
Henry............... 93,757 | 90,762 1,160 115, 679 197,204 | 1.70 
Lafayette........... 628, 892 41,106 9, 681 679,679 | 1,277,915 | 1.88 
¡A | 74. 896 19, 281 1, 149 95, 326 207,346 | 218 
Macon............... 748, 580 7,379 | 14,316 770,284 | 1,149,697 | 1.49 
Putnam............. | 100, 375 2,949 1,575 104, 599 201,771 | 1.92 
HAIR oe crono 17,310 200 isctssiona ca 17,510 31,388 | 1.79 
Randolph........... 338, 24, 297 8,200 371,386 498,430 | 1.34 
CROPS KENN 232, 800 38, 224 5,257 276, 341 488,372 | 1.77 
Other counties 2..... l 230, 763 46,734 9, 380 286, 877 487, 478 1.70 
Small mines......... ............ 53,130 |.......... 53, 130 100,085 | 1.91 
PA PE A A, ESP IIA CUA IS 
Total.......... | 3, 300, 867 | 386,067 71,074 | 3, 758,008 | 6,118,733 | 1.63 | 


a Benton, Caldwell, Chariton, Clay, Dade, Grundy, Howard, Johnson, Livingston, Moniteau, Monroe, 


. 


Morgan, Pettis, St. Clair, Schuyler. and Vernon. 


The statistics of production during the last five years, by counties, 
with the increases and decreases in 1906 as compared with 1905, are 
shown in the following table: 


Coal production in Missouri, 1902-1906, by counties, in short tons. 


Pm | ur 
+) or de- 

County. 1902. 1903. 1904. 1905. | 1906. crease (—) 

| i 1906. 

Adit A dus 331, 159 526, 975 615, 607 603, 699 ,035 | — 161, 664 
Audrian...................... 26, 208 26, 835 44. 179 53, 123 34, 233 — 18,800 
BATUON seo d doo irr d wis 200, 346 193, 816 230, 875 241,113 218, 623 — 22,490 
Bates.......... AN E EM EE 354, 707 149, 963 139, 026 167,872 210,218 | + 42,346 
BOONG oon cortada i tonar iiae 27,006 19, 752 37, 920 40, 786 40,626 | — 160 
Caldwell...................... 16, 000 11, 485 15, 306 15, 000 14,000; — 1,000 
Callaway ..................... 26, 422 25, 837 12, 058 17,306 41,162 | + 23,856 
A A oaasse er Ee 34, 936 25, 565 AAA 7,990; + 7,990 
Henry A hott tke. 98, 831 59, 710 134, 651 125, 988 115,679 | — 10,309 
JaCKBSOIe aus er Re Rr rd 21,000 8, 500 $050. 5 eom zd need Qua eiie Inr sea etis 
TONTO lic ee X PRESA 5,540 1, 458 1,572 1,712 2,383| + 671 
Lafayette.................... | 543, 801 | 639, 480 682, 419 667, 023 679,679 | + 12,656 
TAQ DTE et seals cas 81, 108 66, 319 111, 095 95,175 95,326 | + 151 
Livingston................... 2,138 ! 4, 095 2, 959 2, 825 2,000; — gb 
MECO assets de exe 1,064, 726 | 1,180, 653 914, 303 799, 513 770,284 | — 29,229 
Montgomery and Morgan....: a 4,101 7,583 BAG dies tate A bodie 
Putnam................. ess. | — 127,983 112, 740 71, 266 79,162 104,899 | + 25,737 
Ralls 222 sre dec ite views | 19, 372 17, 185 16, 572 14, 557 17,510| + 2,953 
Randolph.................... 424,167 604, 240 585, 135 491, 404 371,386 | — 120,018 

BY hive Diese bees shies UPC IUS 235, 066 296, 922 244, 707 236, 598 276, 341 + a 
VG@rnonis eke oss is | 218, 339 181, 358 178, 006 195, 201 140, 570 — 54,631 

Other counties and small : 

o o oce Eo cts 27,198 78,115 102, 799 135, 321 173,064 | + 37,78 
OEA ee RE ED SA A E AERE 

TOUR Lio arios 3,890,154 | 4,238,586 ¡ 4,168,308 ¡ 3,983,378 | 3,758,008 | — 225,370 
Total value............. | $5,374, 642 | $6,834,297 | $6,801, 751 | $6, 291,661 | $6,118,733 | —$172,928 


a Montgomery County only. 


The Coal Measures of Missouri occupy the northwestern half of the 
State and underlie approximately 23,000 square miles, of which 14,000 
are considered to be probably productive territory. The beds belong 
to the Pennsylvania series of the Caboniferous and, as in Iowa, 
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include two well-marked divisions, a lower and an upper. The lower 
or productive portion oecupies a belt along the eastern edge of the 
field, and mining is confined entirely to this area. The formation con- 
sists largely of shales and sandstones, with a few thin limestones in the 
upper part. The coal beds are from 4 to 6 feet thick in most situa- 
tions, but are patchy in distribution. The coal is of a dry, noncoking, 
bituminous grade. Near the edge of the field are several outliers of 
very thick coal, occupying erosion depressions in the underlying lime- 
stones. These have small economic importance, but have created a 
great deal of interest and have led to the loss of considerable money 
in exploration. The total thickness of the Coal Measures is estimated 
at 2,000 feet and increases from the outcrop to the northwest, in which 
direction the beds have a gentle dip. e productive areas of the 
State include: (1) The northern, occupying Putnam and adjacent 
counties, in which the extension of the Centerville coal of Iowa is 
mined. From this field approximately 3 per cent of the State’s out- 
put comes. (2) The northeastern, including Macon, Randolph, and 
adjacent counties, in which coal is mined from the lower beds of the 
Coal Measures. Approximately 44 per cent of the State’s output is 
derived from this district. (3) In the central district the more im- 
portant mines are in Lafayette and Ray counties, and the district, as 
a whole, yields about 22 per cent of the output of the State. (4) The 
southwestern district, in which the more important mines are in Ver- 
non County. These work in part an extension of the Cherokee coal 
of Kansas and in part they take coal from other beds also in the lower 
portion of the Coal Measures. The output of this district is about 5 
per cent of that of the State. 

As far as any records are obtainable coal mining in Missouri began 
in 1840, the United States census for that year recording a production 
of 9,972 tons. The statistics of production will be found in the table 
on a preceding page, giving the production of coal in the United 
States from the earliest times to the close of 1906. 


MONTANA. 


Total production in 1906, 1,829,921 short tons; spot value, 
$3,240,357. 

The coal-mining industry in Montana, which had shown compara- 
tively little change from 1895 to 1905, experienced a considerable 
improvement in 1906, and the production increased from 1,643,832 
short tons, valued at $2,823,350, in 1905, to 1,829,921 short tons, 
valued at $3,240,357, in 1906, a gain of 186,089 tons, or 11.3 per cent, 
in quantity, and of $417,007, or 14.8 per cent, in value. There were 
only 6 other States whose production in 1906 showed a greater per- 
centage of increase, and ol these, 4— Colorado, New Mexico, Utah, 
and Washincian were west of the Mississippi River. The other two 
were Kentucky and West Virginia. All of these, including Montana, 
were States not seriously affected by the suspension of work on April 
1, and the larger rate of increased production in these States was due 
to the shortage caused by the idleness of from 2 months to 10 weeks 
in the other coal-mining regions. 

The number of men employed in the coal mines of Montana 
increased from 2,181 in 1905 to 2,394 in 1906; the average number of 
working days being the same (243) in both years. The average pro- 
duction per man in 1906 was 764.4 short tons against 753.7 tons in 
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1905, and the average daily production per man was 3.15 tons in 1906, 
against 3.10 tons in 1905. 

Most of the mines in Montana are worked 8 hours a day. In 1906 
23 mines, eup ong 1,290 men, reported 8 hours to the working day; 
5 mines, employing 913 men, reported 8 hours for miners and 10 hours 
for day men. Oné mine, employing 85 men, worked 9 hours. 

The statistics relating to the use of mining machinery show that in 
1906 there were 76 machines in use as compared with 58 in 1905 and 
57 in 1904. The machine-mined product in 1906 amounted to 
974,306 short tons, or over 53 per cent of the total, against 752,665 
short tons, or 46 per cent of the total, in 1905 and 482,924 short tons, 
or 35.5 per cent of the total, in 1904. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Coal production of Montana in 1905 and 1906, by counties, in short tons. 


1905. 
a Sold to | | 
1 local pris at, Aver- Aver- 

soar trade | ines | Made A age | Average 
Count at mines wad for to Total Total ial num- |number 

y for ship- used by | Steam coke quantity value. p r | ber of | of em- 

ment. erie Y| and i | ón days | ployees 

ployees heat | | &ctive 

Carbon..............- 549,252 | 13,172 | 25,900 )........ 588, 414 ' $925,036 | $1.57 | 2861 7 
Cascade.............. 793, 165 11,746 | 21,115 |........ 826, 026 1,3853, 750 1.68 239 972 
Chouteau............ 1,200 A otros 6, 500 13, 340 2. 05 217 12 
Ferris 4,0754 11,128 25^| ES 15, 228 | 50,994 | 3.35 189 55 
AA 2,514 | 512 | 10,004 | 68,777 81,807 | 241,463 | 2.95 148 312 
Other counties a ..... 115, 300 002 | 6,994 L........ 123,256 | 201,050 | 1.63 297 12 
Small mines..........l.......... 2 DUET d ccsixacr dog xo | 2,601 eA VW PA eee tees 
Totals ossis 1,465,806 | 45,121 | 64,128 | 68,777 1,643, 832 2, 823, 350 | 1.72 | 243 2,181 

1906. 

$098,862 | $1. 70 219 877 
1, 664, 250 1. 62 211 971 
,602 | 2.24 245 21 
88,859 | 3.05 185 55 
287,520 | 2.81 196 345 
165,218 | 1.68 298 125 
| 8,010 | 2.76 |.................. 
TotaL.......... 1,621,291 65,858 | 73,727 | 69,045 |1, 829, 921 3,240, 357 | 1.77 | 243 | 2, 394 


a Deerlodge, Gallatin, and Meagher. 


In the following table is presented a statement of the coal produc- 
tion of Montana, by counties, during the last five years, with the 
increases and decreases in 1906 as compared with 1905: 


Production of coal in Montana, 1902-1906, by counties, in short tons. 


oe 
A (+) or de- 
County. 1902. 1903. 1904. 1905. 1906. crease (—), 
ae 
Carbone A dete Es ! 004.954 589, 997 544,976 588, 414 557,148 | — 31.206 
Cascade..........lllleeeleees. 761,572 733,064 599, 158 826,026 | 1,027,923 | + 201.897 
Chouteau..............-.-.--- 10,772 9,875 5,764 6, 500 12,305| + 5,805 
Fergus.. eal d bra 5,200 9,734 19, 109 15,228 29.182 | + 13,954 
Gallatin... a.oa alanaan nanana 88,000 58, 696 109, 556 123. 006 97.926 | — 25,080 
Park. es aca wii eles eh 89, 640 86, 044 78, 646 81, 807 102,339 | + 20,52 
Other counties and small 
A gi. ose dir ute ean eee 685 1, 400 1,710 2,851 3,0988 | + 247 
WOtal A A 1,560,823 | 1,488,810 1,358,019 | 1,643,832 | 1,829,921 | + 186.089 
Total value............. $2, 443, 447 | $2, 440,846 | $2,194,548 | $2,823,350 | $3,240,357 | +5$417,007 
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Although most of the coal of Montana is of Cretaceous age, coal- 
bearing formations are found in all rocks from the Jurassic to the 
Tertiary. The coal found in the Jurassic, however, is too thin to be 
rofitably worked. The coals of Montana vary in character from 
ignite to bituminous, some of the latter being fair coking coals. 

ie total area of Montana underlain by coal is estimated at 32,000 
square miles. The producing areas are in somewhat widely separated 
fields, among which may be mentioned the Bull Mountain field 
northeast of Billings, where a considerable amount of prospecting and 
development. work has been done. The coal of this field 1s lignitic in 
character. In the Clark Fork field, in the southwestern portion of 
Yellowstone and the northeastern portion of Sweet Grass counties 
and extending southwestward through Carbon County, the coal is 
lignitic and not at present worked to anv large extent. The Rocky 
Fork field, in Carbon County, contains five different beds of coal, 
varying in thickness from 4 feet to 7 feet 9 inches. All of this coal is 
between lignite and bituminous and is said to make an excellent 
steam and domestic coal. The Yellowstone field and the Trail Creek 
field are located in Park and Gallatin counties, and cover the opera- 
tions in and around Bozeman and Livingston. The Cinnabar field is a 
small area lying just north of the Yellowstone National Park, and 
west of this are the West Gallatin and Ruby Valley fields, which have 
not yet been developed to any extent. Other areas are the Toston, 
Smith River, and Belt, or Great Falls fields, the last mentioned being 
the most important. Some of the largest mines in the State are those 
at Cottonwood, in Cascade County, and, as shown in the foregoing 
table, 56.2 per cent of the total production of the State in 1906 was 
credited to this county. Carbon County, the second in importance . 
in the State, produced a little less than one-third of the total output in 
1906. 

The coal-mining industry of Montana has, according to the records, 
just entered the second quarter century of its history. So far as 

nown, the first coal produced in the State, or Territory, as it was 
then, was mined in 1880, in which year the production amounted to 
224 short tons. It was not until 1889, however, that the industry 
assumed any importance, the production increasing nearly 800 per 
cent, from 41,467 short tons in 1888 to 363,301 short tons in 1889. 
During the next six years development rapidlv advanced, until in 
1895 1t exceeded 1,500,000 tons. Since that date the annual pro- 
duction has remained eal dio steady, as shown in the table on 
a preceding page, giving the production of coal in the United States 
from the earliest times to the close of 1906. 


r 


NEW MEXICO. 


Total production in 1906, 1,964,713 short tons, spot value, 
$2,638,986. 

Compared with 1905, when the coal production of New Mexico 
amounted to 1,649,933 short tons, valued at $2,190,231, the output in 
1906 exhibits an increase of 314,780 short tons, or 19.1 per cent, in 
quantity, and of $448,755, or 20.5 per cent, in value. As was the 
case in 1905, the county showing the largest inerease was Colfax, this 
county alone increasing its output by 260,412 short tons. It is also 
worthy of note that of the total increase, 127,396 short tons, or a 
little over 40 per cent, was in the coal made into coke, this factor 
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having increased from 161,711 short tons in 1905 to 289,107 tons in 
1906. All of the coal made into coke is mined in Colfax County. A 
part of the coal made into coke is washed before being charged into 
the oven. The quantity of coal washed in 1906 was 160,347 short 
tons. The washed coal product was 139,728 short tons, while the 
refuse amounted to 20,619 tons. 

The coal mines of New Mexico gave employment in 1906 to 2,070 
men, who worked an average of 242 days, against 2,108 men working 
an average of 234 days in 1905. Most of the mines of the Territory 
worked 10 hours a day, 16 operators with a total of 1,856 employees 
having reported 10 hours as the length of working day in 1906. Two 
mines, employing 24 inen, worked 9 hours, and 8 mines, with 78 men, 
worked 8 hours. The productive capacity of the miners in New 
Mexico compares favorably with that of miners in any of the coal- 
procuenie tates. The average daily tonnage per man in New 

exico was 3.92, a figure equaled only by Utah, where the same aver- 
age was recorded. In 1905 the daily production per man in New 

exico was 3.34, which was exceeded only by Ohio, Pennsylvania 
(bituminous), Utah, West Virginia, and Wyoming. The total 
production per man in New Mexico in 1906 was 949.1 tons, which was 
exceeded only by Utah, with 1,127.6, and Wyoming, with 1,033.7 tons. 
With the exception of North Dakota all of the Rocky Mountain 
States, including New Mexico, made high records both in total produc- 
tion and in the average output per man in 1906, this being due to the 
suspension of work in the mines of those States in which the operations 
are carried on under agreement with the United Mine Workers of 
America. This was the only manner in which coal mining in New 
Mexico was affected by the MORD of operations of last year, there 
being no strikes or other labor troubles reported in New Mexico 
during the year. 

According to Mr. J. E. Sheridan, Territorial mine inspector, there 
were 9 fatal accidents in the coal mines of the Territory in 1906. Eight 
of the fatalities were due to falls of slate or rock, and one man was run 
over by a mine car. The number of wives made widows or children 
left fatherless was not reported. The death rate per thousand of 
employees as 3.82. The number of tons won for each life lost was 
199,359. "These figures are for the fiscal year ending June 30, 1906, 
the portion covered by Mr. Sheridan's official report. 

The statistics of production, by counties, during 1905 and 1906, 
with the distribution of the product for consumption, are shown in 
the following table: 


Coal production of New Merico in 1905 and 1906, by counties, in short tons. 


1995. 
Sold to Used at Aver-| Aver- | 
Loaded | local {| mines Made ag | age ¡Average 
County at mines | trade for iato Tota! Total A | num- number 
YT for ship- ‘and used. steam coke quantity. value. | p a of of em 
ment. | by em-: and E | tod days | ployees 
ployces., heat. i : ive. | 
— À p | a E 
Colla ads 238,518 14,449 | 17.151 | 161,711 |1.031. 829 $1.232, 412 | $1. 19 256 1. O87 
Mckinley.......... 465. 175 1.552. 13. 463. l......... 490.490 | 677,217 | 1.41 216 633 
Other counties a e 118, 436 3,552 14,649 |......... 136,937 ' 279,844 2.04 200 JSS 
Small mines........ ener DEP | ade | 677 758 | 112 | juu pni edd 
Total........ I 20,830 | 45, 263 | 161,711 1.649.933 | 2,190,231 | 1. 33 | 234 | 2, 108 
i : 


a Lincoln, Rio Arriba, Sandoval, San Juan, Santa Fe, and Socorro. 
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Coal production of New Mexico in 1905 and 1906, by counties, in short tons—Continued. 


1906. 

Sold to |Used at Aver-| AVer- 
| Loaded | local | mines Made hoe age | Average 
Gountv ‘at mines trade for [into Total Total Lon num- 'number 
e for ship- and used steam coke quantity | value. Price | ber of of em- 
ment. | by em-, and P days  ployees. 

_ployees.| heat. active. 
re APA | 962, 345 | 21,057 | 19, 732 ¡ 289,107 1,292,241 81.576. 636 $1. 22 240 1,253 
MckRinley.......... (542,407 |. 4,0984 | 13,520 ......... 560.917- 807,067 , 1.44 261 602 
Other counties o... 101,046 7,156) 1,448 '......... ' 109.6050 | 251.068 2. 29 195 . 215 
Small mines, .......1....L.luuu. 1:005. Modena moe cate candid 1,905 4,2107 A 
Total........ 1,605,708 | 35.102 ' 34,706 289,107 (1,964,713 | 2,638,986 | 1.34 242 2,070 


a Johnson, Rio Arriba, Sandoval, San Juan, Santa Fe, and Socorro. 


The statistics of production, by counties, during the last five years, 
with the increases and decreases in 1906, as compared with 1905, are 
shown in the following table: 


Coal production of New Mexico, 1902-1906, by counties, in short tons. 


| | | Increase (+) 

County. 1902. 1903. 1904. 1905. 1906. or decreaso 

| (—), 1906. 
Colla talca | — 346,373 723, 786 788,055 | 1,031,829 | 1,292,241 +260, 412 
ICO o ae | 99.000 97, 229 70, 964 AE eros ceo sect —19, 143 
MeKinlev.....oooococcccocoo. 432,108 569, 362 441, 865 480, 450 560, 917 +80, 427 
Rio Arriba.......o.oo....... 47,600 : 35, 500 40,825 31,700 43, 600 4 11,900 
Santa Fe.........Luuuuuuu.. 00, N05 15.535 60,090 ` 60, S32 3, 038 — 65, 804 
Other counties. ............ 32,787 | 40,300 | — 40,620 16, 939 64,017 447,078 

TORK PRENNE" 1,048,763 1,541,781 1,452,325 | 1,649,933, 1,064, 713 314,7 
Total value........... $1,500,230 $2,105,785 $1,904, 499 | $2, 190, 231 : $2, 638, 986 -- $448, 755 


| | | 
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During 1906 a survey was made of the western edge of the Durango- 
Gallup coal field of Colorado and New Mexico, from Durango to the 
southern point of the fields near the Zuni salt lake. The details of 
this survey are published in Bulletin No. 316 of the United States 
Geological Survey. | 

Like other coals of the Rocky Mountain region, the coals of New 
Mexico are of Cretaceous age and vary from lignite to anthracite. The 
anthracite areas are, however, those in which the coal has been 
locally metamorphosed by volcanic intrusion, and the producing 
areas are small. The production of anthracite from the Territory 
does not amount to 50,000 tons a year. As in Colorado, the known 
QUEE areas of New Mexico occur in somewhat widely separated 
ocalities. The Raton field, in Colfax County, which is the southern 
end of the same field in Colorado; the Durango-Gallup field, which 
extends from Durango southward through Rio Arriba and McKinley 
counties to Gallup and Mount Taylor, and embraces a number of 
districts, of which the Gallup, (he Monero-Lumberton, and the 
Fruitland are the principal producers in the Territory; the Los 
Cerillos and Tejon areas, in Santa Fe County, and the Whiteoaks 
field, in Lincoln County, make up the principal producing areas. A 
considerable amount of development work is now being carried on in 
the Gallup district, and this is expected to prove of decided impor- 
tance in the future. Some of the coals of New Mexico are true 
coking bituminous coals, and a considerable quantity of coke is made 
in the Territory each year. 
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At the present time this field is attracting a great deal of attention, 
and it seems probable that extensive developments will be under- 
taken in the near future. Already the Denver and Rio Grande 
Railroad has built a standard-gage line southwest from Durango, 
Colo., to Farmington, N. Mex., and there are persistent rumors that 
the Southern Pacific will build north through this field to Denver. 
If this is carried out, commercial development will doubtless follow 
on a considerable scale. 

The quality of the coal in this field deteriorates southward or away 
from the San Juan Mountains, and throughout most of New Mexico 
it is probably a high-grade black lignite. 

The first coil of coal production in New Mexico is that con- 
tained in the initial volume of Mineral Resources of the United States, 
covering the calendar year 1882. In that year the production was 
reported as 157,092 tons, about 8 per cent of what 1t was in 1906, 
indicating that in twenty-five years the production of New Mexico 
has increased twelve and a half times. e annual production since 
1882 is given in the table on a preceding page showing the production 
of coal in the United States from the earliest times to the close of 1906. 


NORTH CAROLINA. 


No coal production was reported from North Carolina in 1906. The 
output from the Cumnock mines, which had decreased from 23,000 
short tons in 1902 to 17,309 tons in 1903, to 7,000 tons in 1904, and to 
1,557 tons in. 1905, ceased entirely in 1906. 

There are two areas in North Carolina in which coal occurs. Both 
of these are found in the Triassic formation and are of the same geo- 
logic age as the Richmond coal basin of Virginia. The two areas are 
known as the Deep River and the Dan River fields, being named from 
the two rivers which drain them. The only productive beds in recent 
years are those in the Deep River district in Chatham and Moore 
counties. 

The production during the five years from 1901 to 1905, inclusive, 
with the distribution of the product for consumption, will be found in 
the following table: 


Distribution of the coal product of North Carolina, 1901-1905, in short tons. 


Sold to 


Aver-| Aver- 
Loaded local Used at age | Average 
Year. at mines! trade |minesfor| Total Total age | num- | number 
for ship- | and used| steam [quantity.| value. PMC | ber of | of em- 
ment. by em- | and heat. T days | ployees. 
ployecs. | On. | active. 
i m EN 10,000 |.......... 2,000 12,000 | $15,000 | $1.25 300 25 
EIE ina eden iow si Pece wees 20, 400 100 2,00) 22,000 34,500 | 1.50 285 40 
1000. dou irene 14, 429 87 793 17,200 | 25,700 | 1.47 264 40 
1004 a eoo 4,000 | 200 2,100 7,000 | 10,500} 1.50 240 25 
i ¿007 2,336 | 1. 50 00 15 


LE 
! 
A | co. vo ...o.o. 
| 
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The United States census of 1840 stated that & production of 3 tons 
was obtained from North Carolina in that year. There is no evidence 
of any other production prior to the civil war, when the necessities of 
the Conte lente government were partly relieved by coal obtained 
from this region. After the war the production fell off for several 
years, and from 1874 to 1879 none was reported from this area. The 
Cumnock or Egypt mines were reopened 1n 1889, and have been pro- 
ducing each year since that time until 1906. 
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Total production in 1906, 305,689 short tons; spot value, $451,382. 

All of the mineral fuel produced in North Dakota is brown lignite, 
extensive beds of which underlie the greater part of the western half of 
the State. This lignite is not a high-grade fuel for heating purposes, 
and until 1896 mining operations were carried on principally by ranch- 
men who had no other fuel. Since that date, however, the production 
has been stimulated considerably by reason of an act of legislature, 
which compelled the use of North Dakota lignite in all of the State 
buildings and institutions. The wisdom of this legislation is open 
to question, and may be partly responsible for the fuel famine which 
caused the distress among the inhabitants of the State during the 
severe winter of 1906 and 1907. It has been said that hgnite burns 
without heat, and the compulsory use of this fuel among the State 
institutions may have been responsible for the insufficient stock of coal 
among the dealers to supply the demands made by the severe weather 
of last winter. 

The production of lignite in North Dakota in 1906 was 11,853 tons, 
or 3.7 per cent less than that of 1905, while the value increased 
$26,604, or 6.3 per cent. North Dakota was the only one of the 
Rocky Mountain States in which the production of 1906 was less than 
that of 1905. Efforts to improve the quality of the lignite fuel of 
North Dakota, particularly for domestic purposes, by briquetting have 
not achieved the success hoped for by the projectors. It is hoped, 
however, that some method may yet be developed by which this fuel 
may be utilized more satisfactorily. 

he number of men employed in the lignite mines of North Dakota 
in 1906 was 488, who worked an average of 209 days, as against 626, 
men working 187 days in 1905. The average production per man 
was 626.4 tons in 1906 and 507.3 tons in 1905, the daily production 
per man increasing from 2.71 tons in 1905 to 3 tons in 1906. The 
number of mining machines in use increased from 9 in 1905 to 11 in 
1906, and the machine-mined product increased in about the same 
proportion in both years, 97,035 tons in 1906 against 97,789 tons in 
1905. Most of the mines are operated on the 10-hour basis. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Coal production of North Dakota in 1905 and 1906, by counties, in short tons. 


1905. 
Sold to | tver- | Aver 
Loaded local | Used at e age | Average 
County at mines! trade mines for| Total Total es num- | number 
y. for ship-! and used, steam j[quantity.| value. P r | ber of of em- 
ment. by em- and heat. ton days | ployees. 
ployees. | |^." | active. 
! 
Morton. itu cicu orca 19,100 6,050 50 26,100 | $37,522 | $1. 44 152 67 
DUST A UE ERES MEE 35,917 12, 750 750 40, 417 56,761 | 1.15 211 i2 
Lg m 81,084 40, 248 6,010 | 137,542] 190,292 | 1.38 215 258 
Willan ios scenes cei wens 6,282 2, 864 122 9, 268 17,710 | 1.91 104 
Other counties a.......... 64,531 26,517 2,824 93,872 | 121,000] 1.29 177 173 
Small MiNes............o.o.locco...... 1,343 .........- 1,343 E LH Y AA v es ed 


Tota 207,514 . 99,672 | 10,356 | 317,542 424,778 | 1.34 | 187 626 


a Burleigh, Emmons, McLean, and Mercer. 
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Coal production of Nor:h Dakota in 1905 and 1906, by counties, in short tons—Continued. 


1906. 
Sold to AY Aver- 
Loaded | local | Used at À er-| age | Average 
num- ; number 


County. at mines | trade mines for, Total Total 


for ship-¡andused| steam quantity. value. | PY“ | ber of ! of em. 
ment. | byem- land heat.) * don, | days | ployees. 
ployees. : | active. | 
Morton................... 16,289 6,855 50 23,104 | $37,009 | $1.60 175 o0 
Stark.. IIIN] 56,535 | 6250| 1,000] 63,785 | 80,900) 1.27| 254 74 
Ward. O OIII "800 | 79,704) 2438 | 120,062 | 202,402 | 1.67] 201 195 
Other counties 4.......... 78,095 17,784 824 96,703 | 129,058 | 1.33 249 169 
Small mines..............l.......... 1,045 |. oc. cece es 1,045 1,923 | 1584 1. eeu 


Tot ...... n 189,739 | 111,638 4,312 | 305,689 | 451,382 | 1.54 209 488 


a Burleigh, Emmons, McLean, and Williams. 


The statistics of production, by counties, during the last five years, 
with the increases and decreases in 1906 as compared with 1905, 
are shown in the following table: 


Coal production of North Dakota, 1902-1906, by counties, in short tons. 


| | | Increase 
County. 1902. 1903. 1904. 1905. - | 1906, | (4) orde 
| 1 : 
i re eA ee eet ES A AAA gy, 
Burleigh...................sse 76,258 | 104, 835 92,970 74, 357 83,267 | + 8.910 
McLean.............. sess. 3, 150 3,925 13, 100 15, 515 & — 7,510 
Morton......... e tad 18, 317 13.500 10,063 26, 100 23,194 | — 2,906 
TN 35 46,764 52,744 49, 417 63,7 + 14,368 
A Loser secius iherr xS | 93, 786 98,081 87, 766 137, 542 120,962 | — 16,580 
Williams ti eos | 8, 935 9,185 9, 268 4431 | — 4,837 
mmons..................-.- . 
MD MEA A. } Home pem 2,100 4,000 | AO — 4,000 
Small mines..................]............ 2,605 | 3, 400 1,343 | a 2,045 + 9 
Total occ. | 226, 511 278,645 | 271,928 317,542 | 305,680 | — 11,853 


$325, 967 $418,005 , $350,052 $424,778 


a Includes Emmons County. 


Almost the entire western half of North Dakota is underlain by 
beds of lignite, which vary in thickness from a few inches to 33 feet. 
The lignite is local in its development: and cases are rare in which an 
individual bed can be traced or identified over more than 2 or 3 
square miles of territory. For this reason careful prospecting with a 

ick along the river bluffs and with core drill on the upland is essential 
before development is undertaken. 

According to the reports of the State geological survey, 97 town- 
ships contain in some part of their area at least one bed of lignite 7 
feet or more thick, while at least 100 other townships contain beds 
from 4 to 7 feet thick. The lignite is generally well exposed along 
such streams as Big and Little Missouri, Knife, Heart, and Mouse 
rivers. Mining is carried on to some extent at most of the towns 
along the Northern Pacific Railway west of Mandan, on the Minne- 
apolis, St. Paul and Sault Ste. Marie Railway in the Mouse River 

alley and also north of Bismarck, and to a small extent along the 
Great Northern Railway near Minot and Williston. The total area 
ED by lignite-bearing beds is estimated to be 35,000 square 
miles. | 

The lignite is brown and generally woody, and as it comes from 
the mine contains about 40 per cent of moisture. Upon exposure to 
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the atmosphere the lignite loses some of this moisture, and as a result 
it “slacks” or crumbles to pieces. If exposed indefinitely it breaks 
down to a fine powder, with probably considerable oxidation and loss 
of volatile combustible matter. 

On account of its heavy percentage of moisture and rapid disinte- 
gration on exposure it does not stand transportation well, and con- 
sequently its field of usefulness is limited. So far its principal use 
has been to supply fuel to the settlers on the treeless plains in the 
western part of the State, and for this purpose it has been mined 
in a crude way in almost every county in the lignite-bearing area. 
Commercial mines are said on the lines of railway, and these 
supply the towns of the State with fuel for domestic purposes and 
for use under steam boilers. On account, however, of the large 
percentage of moisture contained in the lignite it has difficulty in 
Meeting competition with Pennsylvania and West Virginia coals, 
which find their way into this country via the Great Lakes. 

Lignite has doubtless been mined and used in North Dakota by 
ranchmen and others since the time when North Dakota was a Terri- 
tory, but it was not until 1884 that any record of production was 
obtained. This was published in the volume Mineral Resources for 
that year. The production since 1884 is given in the table on a pre- 
ceding page showing the production of coal in the United States from 
the earliest times to the close of 1906. 


OHIO. 


Total production in 1906, 27,731,640 short tons; spot value, 
$30,346,580. 

Although the time lost by the miners in the suspension of work, 
beginning on April 1, amounted to more than 30 per cent of the 
actual time made during the year, the production of coal in Ohio 
showed a normal increase over that of the preceding year. In Ohio 
as in the other States of the competitive district, the operators had 
anticipated a period of idleness rallowine the termination of the wage 
agreement on March 31, and for several months prior to that date 
production was pushed to the full capacity of the mines. This, 
together with the fact that many of the mines were kept in operation 
or were closed down a short time only, provided a supply of fuel 
practically sufficient for the emergency, and with a year of continued 
prosperity among the manufacturing and transportation interests of 
Ohio, the production of that State increased from 25,552,950 short 
tons, valued at $26,486,740, in 1905, to 27,731,640 short tons, valued 
at $30,346,580, in 1906, a gain of 2,178,690 tons, or 8.5 per cent in 
quantity, and of $3,859,840, or 14.6 per cent in value. 

Of the 29 coal-producing counties in the State, 17 reported increased 
production in 1906; in 12 the production decreased. The principal 
Increase was in Jefferson County, whose output showed a gain of 
1,246,044 short tons, or nearly 40 per cent, following an increase of 
853,254 short tons, or about 35 per cent, in 1905 over 1904. Athens 
County increased 401,626 tons; Belmont, 308,885 tons, and Guern- 
sey, 354,134 tons. Jackson County sustained the heaviest loss, the 
production decreasing from 1,888,932 short tons to 1,369,800 short 
tons, a loss of 519,132 tons, or 27.5 per cent. 


218650—m rR 1906——45 
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The number of men employed increased from 43,389 in 1905 to 
45,438 in 1906. The average number of working days in 1906 was 
167, as compared with 176 in 1905 and 175 in 1904, so that it appears 
that notwithstanding the time lost during the suspension of opera- 
tions (averaging 71 diss for the 37,636 men affected), the actual time 
lost as compared with the records made in the two preceding years 
was not material. It is doubtful if Ohio's production would have 
shown any more of an increase in 1906 had the mines been operated 
normally during the year. 

As a reult ol the conditions which obtained, the average produc- 
‘tion for each man employed increased from 588.9 tons in 1905 to 
610.3 tons in 1906, and the average daily production per man increased 
from 3.35 to 3.65 short tons. | 

As in the other States where coal mining has been carried on dur- 
ing the last few years under agreement with the miners’ union, the 
mines of Ohio, with only & few exceptions, are operated 8 hours a 
day. In 1906 there were 461 mines, employing 44,003 men, out of a 
total for the State of 45,438 men, which operated on the 8-hour basis. 
Eight mines, employing 174 men, worked 9 hours, and 3 mines, 
employing 76 men, worked 10 hours. There were 1,185 men whose 
time was not reported. "There were 201 mining firms and companies 
which reported their mines shut down during the suspension period 

ending the adjustment of the wage-scale in the spring of 1906. 

hese companies employed 37,636 of the 45,438 men in the coal mines 
of. Ohio. Consequently: over 80 per cent of the mine workers were 
idle some portion of the year.. The time lost was equal to 35 per cent 
of the total time made, and the average time lost for each man idle 
was 71 days. | 

Ohio leads all the other coal-producing States in the percentage of 
the total product that is mined by the use of machines. The statis- 
tics for 1906 show that there were 1,255 machines in use, an increase 
of 214 as compared with 1905, when 1,041 machines were in use. 
The machine-mined product increased from 16,888,417 short tons, or 
66.1 per cent of the total, in 1905, to 20,004,416 short tons, or 72.14 
per cent of the total product, in 1906. In 1904, 57.3 per cent of 
Ohio's total production was undercut by the use of machines, and in 
1903 the percentage of machine-mined coal to the total was 56.39. 
It would appear that this increased use of machinery for undercut- 
ting coal is responsible in large part for the increased efficiency in the 

roductive capacity of the mine workers, the average daily output 
for each of whom has increased from 3.05 tons in 1903 to 3.2 tons in 
1904, 3.35 tons in 1905, and to 3.65 tons in 1906. 

The statistics of the accidents in the coal mines of Ohio, as com- 
piled by Mr. George Harrison, State mine inspector, show that while 
the production in 1906 was considerably larger than in the pea 
year, and that there was a corresponding increase in the number o 
men employed, there was a gratifying decrease in the number of fatal 
accidents, Fon 131 in 1905 to 127 in 1906. Fifty-nine per cent of 
the deaths in 1906, or 75 out of a total of 127, were due to falls of 
roof, and 4 per cent to falls of coal. Falls of slate, rock, and coal 
claim more lives than any other of the many dangers to which the 
coal miner is subjected. Five deaths were due to falls of coal, 12 to 
being crushed or run over by mine cars and motors, 7 were caused by 
electric wires, and 3 were electrocutions by shocks from mining 
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machines. Seven deaths were due to premature blasts and to pow- 
der explosions. There were only 3 deaths due to explosions of fire 
damp. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Coal production of Ohio in 1905 and 1906, by counties, in short tons. 


1905. 
Sold to ¡Used at! Aver- AVer- | 
Loaded local | mines | ac, qo d igo | ge | Average 
County ut mines : trade for into Total Total e num- number 
ES ! for ship- and used | steam coke quantity. , value. Len ber of , of em- 
; ment. by em- and CSS n days  ployees. 
ployees. | heat. | | j active. | 
| 
Athens............ 3, 532. 268 28, 781 | 40,399 M | 3, 601, 448 $3, 543, 297 's0. 99 | 163 6, 359 
Belmont.......... 3,753, 649 106,889 | 92, 442 |........ 3,957, 080 | 3,517,078 . RO 191 5, 112 
Carroll............ 176, 295 43, 121 8.101 /[........ {| 27,57 244, 454 | 1.07 175 523 
Columbiana....... 195, 520 44, 655 | 10,950 i........ | 811, 125 N53, 378 | 1.05 220 1,199 
Coshocton........ 346, 431 32,811 | 2,510 1........ |^ 381,752 426,398 | 1.12 | 196 741 
Gallia............. 20, 530 DE CE PN ONE 25.845 | — 30.336 | 1.17 143 110 
Guernsev......... 2, 855, 950 11, 872 | 48,882 '........ 2,019,704 | 2, 689, 168 | .90 180 3,821 
Harrison.......... 324, 894 28, 203 0,021] 1. dig tage 308, 478 315, 634 . 88 160 GOS 
Hocking.......... 1,890,096 | 27,019 | 13,302 ]........ 1,931,017 | 1,920, 479 | 1.00 194 2, 605 
Holmes........... 7, 908 13, 032 du | 20,975: — 27,386 | 1.31 172 | 76 
Jackson........... 1.700.113 ! 63,315 | 35,504 |. ....... 1,888, 432 | 2,728,820 | 1. 44 180 4,165 
Jefferson.......... 3, 020, 726 182,692 | 64, 792 1,166 | 3, 200, 376 | 3,150,617 . 96 179 4, (28 
Lawrence......... 120, 96N | 57, 828 TODO Sos baie . 179, 546 216.729 | 1.21 183 480 
Mahoning......... 77, 000 37.251 | Fao 1.2.0. 116, 138 153, 740 | 1.32 22] 231 
Medina............ 34,241 | 20.502 | 1,813 |........ 56, 646 81, 600 | 1. 44 173 177 
Meigs............. 305, 491 40.410 | 3,290 |........ 349, 191 366, 588 | 1.05 200 086 
Muskingum....... 154, 979 43,025 300 [Lass sa ! — 198,304 213,707 | 1.08 153 431 
PETTY loss 2, 197, 662 77,069 | 24,688 |........ 2, 299, 419 | 2, 304, 457 | 1.01 146 4. 500 
SCIOLTO. e oorr EAR 6, 482 1, 000 200 al ara 7, 682 11,523 | 1.50 112 30 
0 AA 467,358 | 103,575 | 27,128 |........ 508, 061 | 1,125, 419 | 1.85 173 1,654 
Summit........... 99, 486 5,857 | 8.100 |........ 113, 443 162, 771 | 1. 43 155 286 
Tuscarawas....... 1,236,320 | 111,905 | 15,818 |........ 1,364,043 | 1,336,276 | .98 183 2, 606 
Vinton............ 223, 855 5600 2.002. ceses ex 226, 417 301.612 | 1.33 170 480 
Wayne............ 185, 706 1, 28 3:021 vez 190, 537 283, 964 | 1. 49 154 608 
Other counties @ 
and small mines.) — 420,703 34,688 | 3,983 '........ 459, 374 522,180 | 1.14 148 964 
Total....... els 691 PSSI 415,712 | 1, 166 |25, 552, 950 pu 480, 740 | 1. 04 176 | 43, 380 
1906. 
| | | 
Athens............ | 3. 892. 410 28,121 | 82,543 1........ , 4,003,074 ($4, 334,369 $1. 08 161 6,014 
Belmont.......... | 4,032,647 | 198,201 | 36,017 l........ 4,206,865 | 4,046, 491 05 173 6, 490 
Carroll............ | 151, 868 38, 535 | $5,310 |........ | 165. 713 237.544 | 1.21 154 4N3 
Columbiana....... 546, 915 50.375 | 10,127 Lasso Los, 417 681, 163 1.12 176 1,306 
Coshocton......... 334, 308 29,722 | 3,480 1........ 367,..0 440,168 1.22 18] 065 
Gallia............. 41,205 6, 130 100 da 41, 405 62,707 1.11 214 111 
Guernsey ......... 3, 216, 485 11,542 | 45,811 |........ 3,273. NIS | 3, 157,251 | 06 190 3,700 
Harrison.......... 203, 404 12, 187 455l 42i 280, 232 265, 619 . 91 154 490 
Hocking.......... 1, 763, 255 17, 780 | 12,077 |........ 1,793. 112 | 1,992, 563. , 1.11 179 2,011 
Holmes........... 5, 000 XLME DRE c 30, 4t 5 65.556 1. 66 194 
Jackson........... ], 256, 084 86,397 | 27,319 ;........ 1. 369, 500 | 2,172,237 ¡ 1.59 174 3,332 
Jeflerson.......... 4,185, 4/6 | 266,746 | 61.174 | 2,024 | 4, 515, 420 | 4, 508,922 1.00 164 5.241 
Lawrence......... 140, 672 36, 073 400 /|........ 177.145 240. 040 | 1. 36 162 484 
Mahoning......... 78,400 | 37,164} 2,425 |........ | 117,980 | 173,410, 1.47 211 248 
Medina...........- 50, 12, 674 795 NES | 73, 119 99, 636 | 1.36 220 159 
| [o4 ERR 365, 453 00, 177 | 3,8025 1........ |o 429, 435 467, 518 | 1.09 245 686 
Muskingum....... 245,930 | 35,518 900 |........ (00282,3485 | 293,354 | 1.04 152 493 
o ao oos... 2, 468,704 | — 45. 138 | 40,746 -..... 2,557,588 | 2,541,113 | L11 127 5, 532 
&cioto............. 6, 900 1, 200 300 ui dag | 8, 400 12,086 | 1. 43 108 48 
Stark... oo 431, 554 105,985 | 42,101 ;........ ' 519,040 | 1,072,243 | 1. 85 143 1, 571 
Summit........... 88, 736 9,645 | 5,835 |........ | 104, 216 186,671 | 1.7 139 422 
'Tuscarawus....... 1, 258, 124 139,199 | 16, 428 |........ 1, 413, 751 | 1, 498, 908 | 1. 06 182 2,21] 
Vinton............ 182, 784 20,725 | 7,475 |........ 210, 984 246,500 | 1. 17 167 22 
Wayne............ 201,031 11,000 | 3,000 |........ 215, 031 354,975 | 1. 65 203 
Other counties 5 
and small ne 697, 997 94, 651 9,315 1........ 801, 963 808, 640 | 1. 12 165 1, 005 
Total....... ela, 172 |1, 392, 350 adds 2, 024 ¡27, 731, 640 |30, 346, 580 | 1.09 167 45, 438 


a Morgan, Noble, Portage, Trumbull, and Washington. b Morgan, Noble, and Portage. 
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The statistics of production, by counties, during the last five vears, 
with the increases and decreases in 1906 as compared with 1905, are 
shown in the following table: 


Coal production of Ohio, 1902-1906, by counties, in short tons. 


ees THO II _— ——————— T ————————————— — — a l————— ——— 


l prie 
i +)or 

County. 1902. , 1903. 1904. 1905. 1906. doc rod dc 

| | | | | (—), 1906 
IN 3,319, 597 | 3,424,958 ' 3,324,115 | 3,601,448 | 4.003.074 |+ 401,026 
Belmont...................... 1,997,956 — 2,725,849 3,172,330 | 3,957,480 | 4,206, 865 |+ , 885 
Carroll....................... 225,379 ' — 254,440 | — 235,010 227, 517 195,713 |— — 31,804 
Columbiana.................. (00 103,858 | 907,325! 802,067 811,125 €07,417 |- 203, 70 
Coshocton.................... | 437, 784 454, 008 340, 344 381 , 752 367, 600 ¡— 14, 152 
Galli «et toe ! 21,470 48,948 29, 642 25, 845 47,495 |+ 21.050 
Guernsey ............ esses. | 2,655,610 | 2,776,829 3,124,702 | 2,919,704 | 3,273,838 |4 354,134 
Harrison..................... | 361, 492 259,047 ' 264,519 358, 478 232 |— 78,246 
Hocking.................... 2,641,141 | 2,506,410 ¡ 2,458,402 | 1,931,017 | 1,793,112 '— 137,905 
Holmes... ordre na | 14,785 41,338 30, 528 ,975 39, 465 ¡+ 18, 490 
Jackson...... gu MEE | 2,412,500 | 2,411,145 | 1,936,451 | 1,888,932 | 1,309,800 |— 519,122 
Jefferson.............uuuuu.. 1,812,801 | 2,479,211 | 2,416.122 | 3,269,376 | 4,515,420 + 1,246,044 
Lawrence............esssssss. | 183,369 223, 251 183, 604 179. 546 177.145 |— ^ 2,40 
Mahoning.................-.. | 127,747 123, 206 87,515 116, 138 117,989 '+ 1, 851 
Medina..........-......-2...4! 90,718 132, 823 98, 433 56, 646 73,119 |+ 16,473 
Meira ccv eerte | 339.029 316, 888 185, 396 349, 191 429, 435 |+ 80,244 
Morgan.......... essen 86, 821 93.675 83, 800 173,706 223.625 + 49,850 
Muskingum.................. 225, 413 281,649 257, 408 198, 304 282.348 i+ 84. 044 
Perry sore mn A eer a 2,743,907 | 2,731,282 2,437,824 2,209,419 | 2,557,588 ¡+ 258,169 
Portagl....ocooocococccnon eee! 100, 266 109,794 | 101,050 84,178 96,467 -- 12,289 
Starke olco oho ame dae 1,080, 429 910, 865 768, 113 598, 061 579,640 |— — 18,421 
A ... e.o.. o00an0aa M 67, 442 42, 118 89, 085 113, 443 104,216 |— 9.227 
Pron bulls «ost s | 12,030 10, 652 ' 12, 900 1,875 |...... ee — 1,875 
TUSCATAWBS occ - 1,578,610 | 1,279,635 1,552,065 | 1,364,043 | 1,413,751 + 49.708 
Vinton a conecte ber can 92, 441 192, 069 206, 622 226, 417 210,984 ¡— — 15,433 
Washington.................. 3, 604 3, 600 9, 550 1.424 |............ = 1, 424 
Wayne..................-02-5- 78, 390 69, 870 81, 369 190, 537 215,031 + 24, 494 
id oo \ 14,506 | 028,681 | — 90.903 | — 178050 | 401,316 + 223,266 
Small mines.................. | (0) 13.536 18.681 27,163 88,955 + 61,192 
Total ' 23,510, 804 | 24,838,103 24,400,200 | 25,552,950 | 27,731,640 + 2,178,090 
Total value............. $26,053, 789 1£31,932,327 $26, 579, 738 arlene $30, 346, 580 +83, 859, 840 

| 


a See ee — —MÀMM M — ee ee eee 


The areas in Ohio now or formerly underlain by coal are estimated 
at 12,000 square miles. Much of the coal, however, has been ex- 
hausted, and the workable areas at the present time are much below 
this figure. The coal-bearing formations contain at least 16 different 
coal beds within this State. Of these, 6 are important and have been 
developed on a large scale, while the other 10 have been developed 

rincipally by small mines, a large part of the output of which is sold 
or local consumption. The important productive beds are the Block 
(Sharon coal), or No. 1; Wellston, or No. 2; Lower Kittanning, No. 5; 
Middle Kittanning, No. 6; Upper Freeport, No. 7; and Pittsburg, 
No. 8. 

Some of the coals of Ohio are celebrated for certain uses. That of 
the Hocking Valley region, which is contained in Perry, Athens, and 
Hocking counties, is a free, open-burning coal, highly regarded as a 
steam and domestic coal, but more popular as a furnace fuel, for 
which purpose it is used raw. The Hockin Valley coal belongs to 
the Middle Kittanning, or No. 6 bed. The No. 7, or Upper Freeport, 
which is mined in Muskingum, Gallia, Lawrence , and Guernsey coun- 
ties, and in portions of Perry County, is a high-grade steam fuel and 
would make, except for its high contents of sulphur, an excellent coke. 
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On account of the high sulphur, however, no coke is made from this 
coal in the State. The Pittsburg bed, or No. 8 of the State series, lies 
in Jefferson, Harrison, Belmont, Guernsey, Athens, and Meigs counties. 
It is the base of the upper coal measures in the State, and is the most 
important of all the beds within these measures. 

'oal No. 1, or the block coal, is mined in the northeastern counties 
of the State, especially in Summit, Stark, Trumbull, and Mahoning 
counties, and a small quantity in Portage County. This coal is very 
pure and is used principally in making pig iron, for which it is used in 
its raw state in the blast furnace. It was this coal which first sup- 
ae charcoal in the blast furnaces of the State. It is dry, free 

urning, and does not coke. The Massillon coal, highly prized for 
domestic purposes in Cleveland and other cities on the Lakes, is 
obtained from this bed. The Wellston bed, which hes above the 
block, is the most important producing bed in the southern portion 
of the State. The mines in Jackson County, at Jackson and Wellston, 
are worked on this bed. 

One of the early reports published by Ohio states that in 1838 there 
were 119,952 short tons produced from the coal mines of the State. 
It is probable that some coal was mined in Ohio prior to that date, 
but we have no record of such production. The United States census 
of 1840 credited Ohio with an output of 140,536 tons. The census of 
1850 did not consider the coal-mining industry, and the next report 
we have of coal production in the State was that of the census of 1860, 
which recorded an output of 1,265,600 shorttons. The production since 
1838 is given in the table on a preceding page, showing the production 
of coal in the United States from the earliest times to the close of 1906. 


OREGON. 


Total production in 1906, 79,731 short tons; spot value, $212,338. 

The only productive coal field in Oregon is situated in the south- 
western part of the State, in Coos County, and is known as the Coos 
Bay field from the fact that it entirely surrounds that body of water. 
It occupies a total area of about 250 square miles, its length north and 
south being about 30 miles and its maximum breadth at the middle 
about 11 miles, tapering regularly toward both ends. Other coal 
fields have been prospected in different parts of the State, and some 
have been shown to contain coal of fairly good qualitv. Among these 
are the Upper Nehalem field, in Columbia County; the Lower Neha- 
lem, in Clatsop and Tillamook counties; the ee field, in Lincoln 
County, and the Eckley and Shasta Costa fields, in Curry County. 
All of these fields lie west of the Cascade Range, but none has been 
developed to the point of production. Another field has been located 
in the basin of the John Day River, cast of the Cascade Range, but 
little is known concerning it. All of the fields west of the range, with 
the exception of the Coos Bay, are of limited area, the largest, outside 
of the Coos Bay, being the Upper Nehalem, which has an area of less 
than 20 square miles. All of the coal of these fields is lignitic in char- 
acter. Transportation is confined exclusively to Coos Bay and the 
Pacific Ocean, and San Francisco is the principal market. The Coos 
Bay field is divided by its structure into 6 portions—4 basins and 2 
arches. The basins are known as the Newport, the Beaver Slough, the 
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Coquille, and the South Slough, and are separated by the Westport 
and Pulaski arches. 

Coal production in Oregon during the last two years has been 
adversely affected by the great increase in the production of petro- 
leum in California and its use for fuel purposes. All of the product 
from Coos Bay has been shipped by water, principally to San Fran- 
cisco. The increased use of fuel oil in that city has decreased the 
consumption of coal to a marked degree, and the effect upon Oregon’s 
production is shown in a decrease from 109,641 short tons in 1905 to 
79,731 tons in 1906, a loss of 29,910 tons, or 27.3 per cent. The value 
declined $70,157, or 24.8 per cent, from $282,495 in 1905 to $212,338 
in 1906. 

The statistics of production, with the distribution of the product for 
consumption, for the last five years are shown in the following table: 


Distribution of the coal product in Oregon, 1902-1906, 4n short tons. 


| Sold to 

Loaded locul Used at Average Average | Average 

Year at mines| trade mines Total Total Hee number | number 

: for ship- | and used for steam quantity.| value. P ton. | Of days | of em- 

ment. by em- , and heat., pe * | worked. | ployces. 

ployees. | | 

1902. dd t 42,591 11,232 11,825 65,648 | $160,075 $2. 44 234 265 
EIA 67,192 Q,548 14,104 91,144 | 221,031 2. 43 258 235 
POS us outa eds 79, 203 13, Ms 18,279 111,540 | 243, 588 2.18 254 334 
AA eee re 84,258 7,8583 17,500 | 100,641 | 282, 495 2. 55 242 316 
A O | 55,232 7,398 17,101 | 79,731 | 212,338 2. 06 224 


Coal was first noted in the Coos Bay region about 50 years ago, 
Prof. N. S. Newberry having reported in 1855 that the coal deposits 
of Coos Bay had begun to attract attention. It is known that some 
mining was done there in 1855 and 1872, and in 1876 two mines, the 
Eastport and the Newport, were in active operation. The Newport 
however, is the only one to survive. The Beaver Hill mine, opened 
in 1895, was at first rather an uncertain factor, but is now an impor- 
tant producer. The census of 1880 reports the total production of 
the State at 43,205 tons, this being the earliest record of such produc- 
tion. The total production has exceeded 100,000 tons in 4 years 
only—1896, 1897, 1904, and 1905—the maximum being obtained in 
1904, when it reached 111,540 tons. 


PENNSYLVANIA. 


Total production in 1906, 200,575,617 short tons; spot value, 
$262 ,208,345. 

Anthracite: Total production in 1906, 63,645,010 long tons 
(equivalent to 71,282,411 short tons); spot value, $131,917,694. 

BONS Total production in 1906, 129,293,206 short tons; 
spot value, $130,290,651. 

In the combined production of anthracite and bituminous coal in 
1906 Pennsylvania exceeded any previous record. The total number 
of men employed in the coal mines of Pennsylvania in 1906 was 
314,454, of whom 162,355 were in the anthracite mines and 152,099 
were in the bituminous mines. The anthracite workers averaged 
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195 days and the bituminous men 231 days. The average production 
r man in the anthracite mines was 439.1 short tons and in the 
ituminous mines 850.1 tons. The daily average per man was 2.25 
tons of anthracite and 3.68 tons of bituminous. In 1905 the average 
daily production was 2.18 tons of anthracite and 3.57 tons of bitu- 
minous coal. 

Mr. James E. Roderick, chief of the department of mines of Penn- 
sylvania, ee that in 1906 there were 557 men killed and 1,212 
injured in the anthracite mines and 477 killed and 1,160 injured in 
the bituminous mines. The number of wives made widows was 314 
in the anthracite region and 269 in the bituminous districts. The 
children left fatherless were, respectively, 728 and 566. The death 
rate per thousand in the anthracite mines was 3.43 and in the bitumi- 
nous mines 3.14. In the production of anthracite 127,976 short tons 
were mined for each life lost and 271,055 tons of bituminous coal were 
mined for each death. In the anthracite region 43 fatalities were 
due to explosions of dust and gas, 214 to falls of roof, 28 to explo- 
sions of powder, and 171 to other causes inside the mines. One hun- 
dred and one fatal accidents occurred outside the mines. In the 
bituminous region 10 deaths were due to explosions of dust and gas, 
305 to falls of roof, 1 to an explosion of powder, and 139 to other 
causes inside the mines. Twenty-two fatalities occurred outside the 
mines. 

Compared with 1905, when the total production amounted to 
196,073,487 short tons, the output last year exhibits an increase of 
4,502,130 short tons, or 2.3 per cent in quantity, and of $6,938,838, 
or 2.7 per cent in value. of the increase was in the production 
of bituminous coal, which, in spite of the loss of time in the spring of 
the year, showed a gain over 1905 of 10,879,569 short tons. Anthra- 
cite production, however, lost 5,694,142 long tons, or 6,377,439 short 
tons, the difference between this gain and loss representing a net 
increase of 4,502,130 short tons. 

The rapid growth of the bituminous coal production, compared 
with that of anthracite during recent years, has been marked and 
forms one of the interesting features connected with the statistics of 
the coal-mining industry. Attention has been called to this in some 
of the previous reports of this series, and the following table has been 
prepared, showing the average production of Pennsylvania anthracite 
and of bituminous coal throughout the United States by 5-year 

riods for 31 years, from 1876 to 1905 and for 1906. It will be seen 
rom this table that the average production of anthracite during the 5 

ears from 1901-1905 was 2.59 times the average yearly production 

om 1876 to 1880, and that the bituminous production for the later 
period was nearly 7.5 times that of the earlier. The total production 
of bituminous coal in 1906 was 9.4 times and the anthracite produc- 
tion 2.76 times that of the average production of each, respectively, 
from 1876 to 1880. 

From 1876 to 1880 the average production of bituminous coal was 
1.41 times that of anthracite, while from 1901 to 1905 bituminous 
production was 4.08 times that of hard coal. The reason for this 
comparatively great gain in bituminous production is not difficult to 
understand. For a number of years anthracite has been practically 
eliminated as a fuel for manufacturing purposes, and its use has been 
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almost entirely restricted to domestic consumption in the Eastern 
States. And even for domestic purposes the products of bituminous 
coal, coke, and gas are competing more and more with anthracite in 
the markets of larger cities and towns. Add to this the constantly 
increasing cost in the mining and preparation of anthracite, and 
ample reason is furnished for the existing statistical situation. 


Production of anthracite and bituminous coal since 1876, by five-year averages, in short 


tons. 
Anthracite, | Bituminous, 
Period. quantity. quantity. 

PRG a TCU TT RN EE 25, 800, 160 36, 460,776 
IESP-ISNO S uu and O ea Eas ea te ae eae rigs AES E C e 36, 198, 188 71,092,930 
E A A SAcwighe ates wal ae eon E eo. E a Sem twee eau s 43.951, 703 94, 446, 451 
Il PNE I———-——— PET 53, 405, 187 125, 416, $27 
1896-1000 peek ta ect ca vicus A clk te nd e ete a O 55, 625, 205 171, 498,14 
MOOT OO Sago east A Grote TC 66,853,778 272,503, 343 
O Tcp 71,242,411 342,874, 867 


Until 1902 Pennsylvania had enjoyed uninterruptedly the dis- 
tinction of producing more than one-half of the entire coal output 
of the United States. The shortage produced by the anthracite 
strike reduced the percentage of Pennsylvania to a total, in 1902, 
of 46 per cent. Notwithstanding the increased production in 1903, 
the tonnage of the State in the latter year was still slightly less than 
half the total for the United States, and in 1904 Pennsylvania's 
percentage of the total was 49. The increase of nearly 25,000,000 
tons in 1905 over 1904 temporarily reinstated Pennsylvania in this 
respect with almost exactly 50 per cent of the total output of the 
United States, but the comparatively small net increase of 2.3 per 
cent in 1906, when the total production increased 5.5 per cent, reduced 
the State's percentage to 48.4. It is doubtful if Pennsylvania will 
in the future contribute more than half of the country's total. In 
1880 Pennsylvania produced 66 per cent of the entire output of the 
United States, and although the percentage has shown a decreasing 
tendency since that time, the average for the last 25 years has been 
&bout 53 per cent of the total. Pennsylvania alone produces more 
coal than any other country in the world, with the exception of Great 
Britain and Germany, and exceeds the combined production of Austria, 
France, and Belgium, which rank, respectively, as fourth, fifth, and 
sixth among the coal-producing countries of the world. The follow- 
ing table shows the total production of Pennsylvania and of the 
United States since 1880, with the percentage of the tonnage pro- 
duced by Pennsylvania in each year: . 
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Production of Pennsylvania coal com pared with total United States, 1880-1906, in short 


tons. 
Toti PEDE SCR da 
ota A. age o ota di age o 
Year. United ron l- | Pennsyl- Year. United pn l- | Pennsyl- 
States. * | vania to States a | vania to 
. total. ot 
1880........... 71,481,570 | 47,074,975 66 || 1894.......... 170,741,526 | 91,833, 584 54 
ISS) A 85,881,030 | 54,320,018 63 || 1895.......... 193,117,530 | 108,216, 565 56 
TSS 2 e 103, 285,789 57,254, 507 55 || 1896. ......... 191,986,357 | 103,903, 534 54 
¡ES 115,212,125 | 62,488, 1 54 || 1897.......... 200, 223,065 | 107,029,654 53 
1884........... 119,735,051 2 52 || 1898.......... 219,976,267 | 118, 547,777 54 
PRS A 110,957,522 | 62,137,271 56 | 1899.......... 253,741,192 | 134,568,1 53 
ISO. Lace sve 112,7 43, 403 62,857,210 56 || 1900.......... ; ,027 | 137,210,241 51 
A 129,975, 557 70, 372, 857 54 || 1901.......... 293,299, 816 | 149,777,612 51 
I888,.......... , 659, 402 11,119,624 52 || 1902.......... 1 , 439 | 139,947,962 46 
1889........... 141,229,514 81,719,059 58 || 1903.......... 357,356, 416 | 177,724,246 49. 7 
1800.2. avos 157, 770, 963 88,770,814 56 | 1904.......... 351,816,398 | 171,094, 996 49 
TSO). cence seen 168, 56,668 | 93, 453,921 55 || 1905.........-| 392,722,635 | 196,073, 487 49.9 
ESA 179, 329, 071 99,167,080 55 | 1906..........|. 414,157,278 | 200,575, 617 48. 4 
ihe rcs 182,352,774 | 98,038, 267 54 


PENNSYLVANIA ANTHRACITE. 


By WiLLIAM W. RULeEy. 


Compared with the exceptionally large tonnage of 1905, the produc- 
tion and consumption of anthracite in the year 1906 showed a material 
decrease. This falling off in the tonnage is, however, easily accounted 
for. As noted in the report for 1905, the weather conditions durin 
the winter of 1904-5 were such as t^ drain heavily on the accumulate 
stocks of anthracite, and the demand during the first three months of 
1905 was especially large. The depleted stocks naturally stimulated 
production, and to this was added the fear of a strike at the termi- 
nation of the three years’ agreement ending April 1, 1906. 

The winter of 1905-6 was exceptionally mild, and the large stocks 
which bad accumulated were not drawn upon heavily, so that the 1st 
of April, 1906, found a large stock of coal in first hands as well as in 
the cellars of consumers. It was the general opinion of the trade that 
if a strike of some length should not occur the unconsumed stocks 
would act as a drag on the market for the entire year and that there 
was little likelihood of a satisfactory market until the cold weather 
should stimulate the demand. This seemed at the time to be a reason- 
able diagnosis of the conditions and prospects of the anthracite trade, 
but the actual results were surprising and at the same time satisfactory. 

The suspension of mining, beginning April 1 and lasting until May 
16, resulted for the time being in a loss of about 7,500,000 tons, based 
upon a monthly production of 5,000,000 tons. Part of this loss had 
been anticipated by the increased production during the first three 
months of 1906, in the expectation of a strike, with the result that at 
the end of May the shipments were only about one month’s production 
less than for the corresponding period of 1905, although the suspension 
lasted six weeks. During the remainder of the year the shipments 
about averaged those of 1905, there being a net loss of only 548,444 
tons from June 1, 1906, as compared with the corresponding period 
of 1905. 

These comments may be best illustrated by a comparison of the 
monthly shipments during the two years in question. 
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Monthly shipments of anthracite coal, 1905 and 1906, in long tons. 


Increase or 
Month. 1905. 1906. doorcise. 

O A wre reeaenves eee eek Reise 4,408,578 | 5,458,084 | Inc. 1,049, 506 
ROUTE Yooh T E oie uate c D uer EDI 3,922,601 | 4,712,099 | Inc. 789, 498 
MA a a at LE 5,258,567 | 5,797,167 | Inc. 535, 600 
AD sse cose deus NU SEE TEE at eu eiu epa e cate E dpa 5, 278, 041 488, 203 | Dec. 4, 789, ade 
NA E essit Tae SAU aca a WEN pias desta acd E LA a ace Eee grs 6,005,158 | 3,254,230 | Dec. 2,750, 928 
O LAE 5,814,052 | 5,676,018 | Dec. 168, (34 
A A test ia Mpix day eles e TEE 4,546,743 | 4,981,448 | Inc. 434,705 
A adea d dp T ud aio anata hte rs 5,011, 38 | 5,400,511 | Inc. 358, 673 
Septen Det A pad alae a sre war AA A daa 5,082,232 | 4,527,886 | Dec. 554, 346 
OQUUOTIEE A A eka pud e uc om ak 5,205,694 | 5,384,768 | Inc. 179, 074 
Novemb, sse cer aS DAS Ceu EIN Ade gr ca a Web ACA mee 5,421,584 | 5,182,153 | Dec. — 239,431 
December A A A aeu eg a a 5,395,113 | 4,536,028 | Dec. 559,085 

puc A A Aa 61, 410,201 | 45, 698, 595 | Dec. 5,711,606 


The following extract from the report for the year 1905 indicates 
what might have been reasonably expected for 1906: 

An investigation made among the retailers in the large eastern cities—Boston, 
New York, Philadelphia, and Baltimore—indicates that the unsold stocks in dealers’ 
vant at the close of December, 1905, were about 25 per cent greater than on Decem- 

r 31, 1904, and that the coal burned by consumers was correspondingly less; that 
is, the average householder had on hand more coal than usual at this time of year, 
and, instead of being compelled to renew his stock, would probably be able to do 
without any further purchasing of coal until well along in spring. In fact, the gen- 
eral expression from the retailers was to the effect that there had been unusually 
little restocking, which they attributed to the mild weather and the comparatively 
large quantities of coal taken by their customers in the fall. 

This review is not intended to indicate abnormal or unsound conditions in the 
anthracite trade, but simply to point out the conditions governing the business of 
1905 and their probable effects on the current year's trade. 


In view of this reported condition at the close of 1905 the results 
during the year 1906 should be regarded as much better than had been 
anticipated. 

In the report for 1905 the question of the distribution and consump- 
tion of anthracite was discussed at some length, and the reader is 
referred to the pages of that report for the statistics and the infer- 
ences to be drawn therefrom. 

The general conclusions reached were to the effect that the anthra- 
cite consuming territory was a comparatively circumscribed one, being 
practically confined to the States along the Atlantic seaboard, but that 
in this territory the consumption of anthracite had kept pace relatively 
with the increase of population, although it had not increased to the 
same extent as the consumption of bituminous. 

The production for the year 1905 was the largest on record, amounting 
to 69,339,152 long tons. Of this, 61,654,432 tons (including 244,231 
tons from Sullivan County) were shipped to market, 1,402,644 tons were 
a about the mines locally, and 6,282,076 tons were used for steam 
and heat. 

In 1906 this production decreased 5,694,142 tons—to 63,645,010 tons— 
of which 55,986,425 tons (including 287,830 tons from Sullivan County) 
were shipped to market, 1,369,094 tons were sold to the local trade, 
and 6,289,491 tons were used at the mines for steam and heat. In con- 
nection with this total product and the quantity shipped, it should be 
noted that 3,846,501 long tons were reclaimed from the culm banks. 
This amount is relatively and actually larger than in any previous 
year. Nearly all of it is, of course, small-sized coal used for steam 
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urposes, only a very small portion being larger than pea. The fol- 
owing table shows the shipments from washeries from 1890 to 1906, 
inclusive, compared with the total shipments: 


Shipments of anthracite from washeries and total shipments, 1890-1906, in long tons. 


Percentage 

Shipments Tota of washery 

Year. rom shipments output to 

washeries. p * | total ship- 

ments. 

A O tute een AI PIS Meese eet was MEE | 41, 600 36, 615, 459 0.11 
A A A, | 85,702 | 40, 448, 336 .21 
1800 5: nk aaa gud ects cette e ee ane eee Oe LM d 90, 495 41, 893, 320 .22 
1899 MERI Hp TTE 245, 175 43, 089, 537 .57 
Ur ROE STE BOUNCE Ie ONERE ME E Fle MPH CR 634,116 | 41,391, 200 1.53 
ls ER zo xi V en SS ae OP De ee oon eee EP Pt ia s A PCR | 1,080, 800 46,511, 477 2.52 
31808. A RS MAI EOE RS ATAN | 895, 042 43,177,485 | 2.07 
A cas wecswionce davies’ A NN T. 993, 603 41, 637, 864 2.39 
A eS oe RR US Eee Se DE ee EPIS ES or E 1,099, 019 41, 899, 751 2.62 
A PP A, wks AT A CES 1,368, 275 47,665, 204 2.87 
A AI O A II EE | 2, 059, 349 45,107, 484 | 4.57 
RA AA LAT RAE AA Ears 1404 ITA 2,567,335 53, 568, 601 | 4.79 
BVO! A A A AN daa 1, 959, 466 31, 200, 890 6.28 
O A A IQ. oxen 3, 563, 269 59, 362, 831 6.00 
RODS A E T E E E TR LAN 2, 800, 466 57, 492, 522 4.87 
zb s ESE Aa A Sd EET E Pa a s i rs a 2,644,045 | 61,410, 201 4.31 
A E RERO E T EE NTT 3,846,501 | 55,698,595 6.91 


In addition to this coal a considerable percentage of fresh-mined 
coal has no other market than for steam purposes, and the proportion 
of these small sizes has been steadily increasing, as will be seen from 
the following table, which includes washery coal: 


Shipments of anthracite, according to sizes» 1890-1906, in long tons. - 


Sizes above pea. Pea and smaller. 
Se Total ship- 
Year. 
Percent- Percent- ments. 

Quantity age Quantity age. 
1890..... ides advaa a sp eo ded Dus 28, 154, 678 76.9 | 8,460,781 23.1 | 36,615, 459 
A E E E es 30, 604, 566 75.7 | 9,843,770 24.3 | 40, 448, 336 
A cuits edad cee E 31, 868, 278 76.0 | 10,025, 042 24.0 | 41,893, 320 
1809 i O ences 32, 294, 233 74.9 | 10,795, 304 25.1 | 43,089, 637 
A A O AE 30, 482, 203 73.7 | 10, 908, 997 26.3 ' 41,391,200 
Lo c EP EE M 32, 469, 367 69. 9 | 14,042, 110 80.1 ` 46,511,477 
A RE ERUNT E RUE ae eee VE 30, 854, 797 40.3 | 12, 822, 688 29.7 | 43,177,485 
A RE RUD S Me d e ERRARE 28, 510, 370 68.5 | 13,127, 494 31.5 | 41,637,864 
1896 i ice ete O Eu Ee Ei uU DRE DEUS 28, 198, 532 67.3 | 18, 701,219 32.7 | 41,899,751 
pol a e iia a HER 31, 506, 700 66.1 | 16, 158, 504 33.9 | 47,665, 204 
1900. idan E bo ated A 29, 162, 459 64.7 | 15, 945, 025 35.3 | 45, 107, 484 
A A 34, 412, 974 64.2 | 19, 156, 627 35.8 | 53,568, 601 
JA A eee QUE A Serre wits 9, 61.0 | 12,175, 258 39.0 | 31,200,890 
o eeu EROR Sees TURRIS DE Sd IE 87, 788, 510 63. 6 | 21,624,321 36.4 | 59,362, 831 
1904, cose vpn E tol delete cede Seem late’ , 636, 661 62.0 | 21,855,861 88.0 | 57,492,522 
1905... A A E tse CIEL EE 37, 425, 217 60.9 | 23, 984, 984 89.1 | 61,410,201 
o A Kv EE ere ique Ra uon a aba 32, 894, 124 59.1 | 22, 804, 471 40.9 | 56,698,595 


In this table, which shows separately from 1890 to 1906, inclusive, 
both sizes above pea and pea and smaller, it will be noted that the 
latter division has increased from 23.1 per cent in 1890 to 40.9 per 
cent in 1906. This increase can not be altogether accounted for by 
the increase in the washery product, and it is probable that the two 
main contributing causes are, first, that many of the seams of coal 
now mined are of an inferior quality and are therefore producing a 
greater proportion of small-sized coal in their breaking down and prep- 
aration, and, second, that the present limited demand for lump coal 
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makes it necessary to break this size down, resulting in the production 
of a corresponding quantity of small sizes in the operation. 

In the table given below are shown the total production of unthra- 
cite, its value at the mines, the average number of men employed, and 
the average number of days worked for each of the last five years. 


Statistics of anthracite production, 1902-1906. 


Average | AY " 

Average | number | 4 VeTa£e 

Year. Quantity Value. price | of men | RUMber 

(long tons). per ton en. of days 

| ployed. worked. 
IN aes et tine at cts UAE quU RU. E Ra e rais 36, 940,710 | $76,173,586 $2.35 | 148,141 | 116 
O n Pie aa et area Deep e URN 66, 613, 454 152, 036, 448 2.50 150, 483 206 
LOR coterie A doa a Race eda 65,315, 490 | 138, 974, 020 2.35 | 155,561 200 
LOUD PPM rS 69, 339, 152 141, 879, 000 2.25 | 165, 406 218 
A EEDARE VOS p EE RARE UR RE ME 63, 645,010 | 131,917, 694 2.30 | 162,355 195 


In the valuation of the product the coal used for steam and heat at 
the mines is not considered, as it is largely culm and dirt and not 
marketable. | 

In the following table is shown the production of the several 
counties embraced in the anthracite fields, divided to show the quantity 
of bow shipped, the coal sold locally, and the quantity used for steam 
and heat. 


Anthracite production in 1905 and 1906, by counties, in long tons. 


1905. . 
j Pol o e M 
' ; . ocal trade | mines for 
County. Shipments. and Steam and Total. 
employees. heat. 

Susquehanna ii box E A AE oie tees 563, 882 8, 803 84, 588 607, 273 
LEücküwallili-zsseacuses eee po da 16, 044, 175 384,068 | 1,097,152 | 17,525, 995 
LUZETUO rara eae aA a ca 23, 405, 910 584, “20 | 2,225,718 | 26,216,518 
CärDOM aa AS "EE 1, 910, 390 14,117 238, 722 2, 193, 229 
Schuylkill .............. O ao 13, 734, 616 230,383 | 1,814,416 | 15,779,415 
COLO DT a awe Sena sta la Ru eek 9865, 592 16, 915 94, 437 1,097, 944 
AMA A e| RETO Eod cee ees 244, 231 4, 286 25, 650 274, 167 
Northumberland ..... P" URN 4,221,377 108, 022 590, 699 4, 920, 048 
DOMPUINS ses edes use ente die leas ee ets ert eder ente 543, 259 20, 560 160, 694 724, 513 
O Mua uis edad ep LAS: 61,651,432 | 1,402,644 | 6,282,076 | 69,339,152 

Er n "EM OPERE COSS : 

19096. 

Susquehanna <a xc ec acs ee e RR REASTPRAVE VE E 456, 967 | R, 542 36, 369 501, 878 
iP: va A IR 15, 015, 345 370,577 | 1,141,797 | 16,527,719 
LMZOFTIG Su E ou eva ta ea est ah shee quel ed dad eden pe 20, 636, 738 550, 661 2,259,890 | 23, 447, 289 
CHP DOM Si eue rera AA D ee ub eee a 1, 744. 229 64, 164 214, 130 2, 022, 523 
Schuster ——m se eee 12,512, 308 229,125 | 1,722,600 | 14, 464, 033 
COMB uz vaca A ene 736, 816 14, 548 107, 939 854, 303 
SUVA A O PA eco uv cd ta a ER E Ree e 287, N30 4, 548 27,825 320, 203 
Northumberland ...................... ccce eene 4, 143, 877 106, 361 595, R18 4, S46, 056 
Dauphin seers orciebPex EI Vae ineo de eee ess | 452, 315 20, 568 183, 123 656, 006 
Ur NENNEN RENE | 55,986,425 | 1,369,094 | 6,289,491 | 63,645,010 


— 


In order to continue the record of anthracite shipments from the 
earliest date to the close of 1906, the following table gives the yearly 
shipments, divided according to the three trade regions. These ship- 
ments include only coal loaded on cars for line or tide-water points, 
and do not include any coal sold locally or used at and about the 
mines, nor the shipments from the Sullivan County mines. 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1906, in 
long tons. 


Lr) 
1872... ue. 
1878....... e ces 


1879... re et 
1880............ 
jo) E 
Lasa 
LSS3 AA 
1881..........-. 
1885.........--. 
1886......... dun 
1887 *"--^"cec--9* eee 
1888...........-. 
1889. ...ooooo... 
189.....oooocos 


Quantity. 


432, 045 
530, 152 
446,875 
475,077 
490, 596 


624, 406 
583, 273 
710, 200 
847, 937 

1, 181, 724 


1, 308, 500 
1, 665, 735 
1, 733, 721 
1, 728, 500 
1, 840, 620 


2, 328, 525 
2, 636, R35 


3, 191, 670 
3, 552, 943 


3, 603, 029 
3, 373, 797 
3, 273, 245 
8, 448, 708 
3, 749, 632 


3, 160, 747 
3, 372, 583 
3, 911, 683 
4,161,970 
4, 356, 909 


5, 787, 902 
5, 161, 671 
5, 330, 737 
5,775, 138 
4, 968, 157 
6, 552, 772 
6, 694, N90 
7, 212, 601 
6, 866, 577 
6, 281, 712 


10, 074, 726 
9, 475, 314 
9, 483, 426 


9, 381, 407 
10, 609, 028 
10, 654, 116 
10, 466, 185 
10, 867, 822 


| Percent- 
age. 


| 


Schuylkill region. 


Lehigh region. 


Quantity. 


9,511 
28, 393 


31,280 
32, 074 
30, 232 
25,110 
41, 750 


40, 966 
70, 000 
123, 001 
106, 244 
131, 250 
148,211 
223, 902 
213, 615 
221,025 
225, 313 
113, 037 
212, 40 
207,793 
377,002 
429, 453 
517,116 
633, 507 
670, 321 
781, 556 
690, 456 
964, 224 
1,072, 136 
1, 054, 309 
1, 207, 186 
1, 284,113 
1,351,970 
1,315,541 
1, 350, 030 
1, 625, 311 
1,821,674 
1, 738, 377 
1,351, 054 
1, 894, 713 
2,051, 669 
2, 040, 913 
2,179, 364 
2, 502, 074 
2,502, 582 
1, 949, 673 
3, 239, 374 
2,235,707 
3,573, 339 
3, 705, 596 
3, 773, N36 
2, X34, 605 
3, 551,919 
4,332, 700 
3, 237, 449 
4, 595, 507 
4, 463, 221 
5, 204, 676 
5, 689, 437 
6, 113,809 
5, 562, 226 
5, 898, 634 
5, 723, 129 
4,317, 061 
5,039, 236 
6, 204, 073 
6, 329, 698 


Percent- 
uge. 


Quantity. 


Wyoming region. 


Percent- 
age. 


ecouono. ee ..o.oeoon.. eco. 


reo. ne... ....o. o... 


rc... vos. ..o... oo 


«.o noo ne.....o 


...o.o..one...o eo. no 


103, $61 
115, 387 

78.207 
122, 300 
148, 470 
192, 270 
252, 599 
285, 605 
365, 911 
461, 836 


518, 389 
583, 067 
655, 196 
732, 910 
827, 823 
1,156, 167 
1, 284, ^00 
1, 475, 732 
1,603, 473 
1,771,511 
1,972, 581 
1, 952, 603 
2, 180, 094 
2,731,236 
2, 941, 817 
3,055, 140 
3, 145, 770 
3, 759, 610 
3, 960, N36 
3, 254, 519 
4,736, 616 
5, 325, 000 
5, 968, 146 
6, 141, 369 
7,974, 660 
6,911, 242 
9, 101, ^49 
10, 309, 755 
9, 504, 408 
10, 596, 155 
A , 158 
8, 300, 377 
8, 085, 587 
12, 586, 293 
11, 419, 279 


13, 951, 383 - 


13, 971, 371 


15, 604, 492 | 


15, 677, 753 
16, 236, 470 
17, 031, 826 
19, 654, 029 
21,852, 366 
19, 036, 835 
19, 417, 979 


e" 


e. ooo. c. t n 


Total. 


Quantity. 


176, 820 
363, 271 
487, 749 
376, 636 
560, 758 
684,117 
869, 441 
738, 697 
818, 402 
861, 379 


959, 773 
1, 108, 412 
1, 263, 598 
1, 630, 830 
2,013,013 


2, 344, 005 
2, 882, 309 
3, 089, 238 
8, 242, 966 
3, 358, 899 


4, 448, 916 
4, 993, 471 
5, 195, 151 
6, 002, 334 
6, 60S, 567 


6, 927, 580 

6,641, 941 

6, x39, 369 

7, SOS, 255 

8,513, 123 

7, 954, 264 

7, 869, 407 

9, 566, 006 
10, 177, 475 

9, 652, 391 
12, 703, 882 
12, O88, 725 
13, 801, 465 
13, 866, 180 
16, 182, 191 
15, 699, 721 
19, 669, 778 
21, 227, 052 
20, 145, 121 
19, 712, 472 
18, 501,011 
20,828, 179 
17, 605, 262 
26, 142, 689 
23, 437, 242 
28, 500, 017, 
29, 120, 096 
31,793, 027 
30, 718, 293 
31, 623, 530 


32, 136, 362 
34, 641, 018 
35, 145, 718 
35, 817, 093 
36, 615, 459 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1906, in 


long tons—Continued. ] 
Schuylkill region. Lehigh region. Wyoming region. Total. 
Year. rc a SO eee ee | ee ve ONE 
Percent- Percent- Percent- g 
Quantity. age. Quantity. age. Quantity. age. Quantity. 

20 ER 12,741,258 | . 81. 50 6, 381, 838 15. 78 21,325, 240 52.72 40, 448, 336 
E AA 12, 626, 784 30. 14 6, 451, 076 15. 40 22, 815, 480 54. 46 41, 893, 340 
1898............ 12, 357, 444 28. 68 6, 892, 352 15. 99 23,839, 741 55. 33 43, 089, 537 
1894............ 12, 085, 005 29. 08 6, 705, 434 16. 20 22, 650, 761 54. 72 41,391, 200 
1895............ 14, 269, 932 30. 68 7, 298, 124 15.69 24, 943, 421 56. 63 46,511, 477 
1896............ 13, 097, 571 30. 34 6, 490, 441 15.08 23, 589, 473 54. 63 48, 177, 485 
1897............ 12, 181, 061 29. 26 6, 249, 540 15. 00 23,207, 263 55. 74 41, 687, 864 
1898............ 12, 078, 875 28. 88 6, 253, 109 14.92 23,567,767 56.25 41, 899, 751 
1899............ 14, 199, 009 29. 79 6, 887, 909 14. 45 26, 578, 286 55. 76 47, 665, 204 
1900............ 18, 502, 732 29. 94 6, 918, 627 15.33 24, 686, 125 54.73 45, 107, 484 
1901............ 16,019, 591 29. 92 7,211,974 13. 45 80, 387, 086 56. 68 53, 568, 601 
1902: sores , 471, 391 27.15 3, 470, 736 11.12 19, 258, 763 61.73 91, 2uu, 890 
1908............ 16, 474, 790 27.75 7, 164, 783 12.07 35, 723, 258 60. 18 59, 362, 831 
1904............ , 979, 28. 49 7,107, 220 12. 36 34, 006, 009 59.15 57, 492, 522 
1905............ , 708, 28. 83 7,849, 205 12. 78 35, 857, 897 58.39 61, 410, 201 
1906............ 16, 011, 285 28. 75 7,046, 617 12.65 32, 640, 693 58. 60 55, 698, 595 

Total ....| 484, 512, 816 37.50 | 241, 207, 379 16.18 | 765, 026, 113 51. 32 | 1, 490, 746, 308 


As has been customary in previous reports, a tabular arrangement 
of the various sections of the anthracite fields is given below, and a list 
of the railroads entering the territory. 


Anthracite coal fields, by field, local district, and trade region. 


Coal field or basin. Local district. Trade region. 


LON er ro eoonsnososc ono. ..n« nono s. np. o n.o..n..oo oo 


Plymoutli sun o AE | 
A A A A 
Green Mountain .........oooooccocoororocoononnooooo 
Black Creek KO ---——P— 


East Schuylkill ...............-. oce e een ene 
—— West Schuylkill................... eee osse 


IAP E S IV Tee eters rae — 
MCI SET -—--—-—————— Á—— huylkill. 
t-Malianoy- nadaa DUREE 


Western middle ............. West Mahanoy.................... eee ese nns 
Bhamoklli:..0. edes m ras | 


The above-named fields comprise an area of somewhat over 480 
square miles and are located in the eastern-middle part of the State, 
in the counties of Carbon, Columbia, Lackawanna, Luzerne, North- 
umberland, Schuylkill, and Susquehanna, and are classed under three 

eneral divisions, viz, Wyoming, Lehigh, and Schuylkill regions. 
Geologically they are divided into fields or basins, which are again 
subdivided into districts. 

The Bernice field, in Sullivan County, is not included in any of these 
regions. The classification of the product of this field is a matter of 
much contention. The fracture of the coal and some of its physical 
characteristics are more like some bituminous or semianthracite coals 
than strict anthracite, but on account of its high percentage of fixed 
carbon and low percentage of moisture it is classed as an ite by 
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the second Pennsylvania geological survey, and the product is so 
included in this report. — 

The tonnage from this field is not included in the shipments by 
regions nor in the division according to sizes. 

he above territory is reached by ten so-called initial railroads, as 

follows: 

Philadelphia and Reading Railway Company. : 

Lehigh Valley Railroad Company 

Central Railroad of New Jersey. 

Delaware, Lackawanna and Western Railroad Company. 

Delaware and Hudson Company’s Railroad. 

Pennsylvania Railroad Company. 

Erie Railroad “Opany, 

New York, Ontario and Western Railroad Company. 

Delaware, Susquehanna and Schuylkill Railroad Company.4 

New York, Susquehanna and Western Railroad Company.5 


PENNSYLVANIA BITUMINOUS COAL. 


Total production in 1906, 129,293,206 short tons; spot value, 
$130,290,651. 

In the production of bituminous coal alone, Pennsylvania far 
outranks any of the other coal-producing States, the output in 1906 
being nearly three times that of West Virginia, which was the second 
coal-producing State, and exceeding that of West Virginia, Illinois, 
Ohio, and Alabama combined. Compared with 1905, which was in 
itself a record-breaking year, the production of bituminous coal in 
Pennsylvania shows an increase of 10,879,569 tons, or 9.2 per cent, in 

uantity, and of $16,900,144, or 14.9 per cent, in value. As in 1905, 
the two counties of Fayette and Westmoreland, which embrace the 
Connellsville coking district, were responsible for a large part of the 
gain in production, their combined increase amounting to 7,368,156 
tons, or nearly 70 per cent of the total. The production of Allegheny 
County increased 3,160,417 tons, and that of Washington County 
2,105,354 tons. These and some other less important increases were 
in part offset by losses in some of the other counties. The largest 
decreases were sustained by Clearfield County, whose production 
decreased 1,303,560 short tons, and Jefferson County, whose output 
decreased 1,233,790 tons. The combined production of Fayette and 
Westmoreland counties in 1906 amounted to 54,617,871 short tons, 
an amount larger by over 11,000,000 tons than the total production 
of West Virginia, and nearly twice as large as that of Ohio. Each : 
of these counties produced over 27,000,000 tons, Westmoreland hav- 
ing a slight advantage in tonnage, while Fayette took the honor in 
respect to value. Of the 25 coa -producing counties in the State, 16 
reported increased production in 1906 and 9 showed decreases. 

Of the total production in 1906, 54,146, 314 tons, or 41.88 per cent, 
were undercut} machines. The total number of machines reported 
was 4,515, of which 3,103 were of the pick or puncher type, 1,393 
were chain, and 19 were long-wall machines. In 1905 there were 
4,254 machines in use, and the machine-mined product was 49,335,660 
short tons, or 41.7 per cent. 

The total number of men employed in the bituminous coal mines 
of Pennsylvania in 1906 was 152,099, who worked an average of 231 


8 Part of Lehigh Valley system. b Part of Erie system, 
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days, against 143,629 men working the same number of days in 1905. 
The average production per man was 850.1 tons for the year and 3.68 
tons per day, against 824.4 tons and 3.57 tons, respectively, in 1905. 

The majority of the bituminous mines in Pennsylvania are operated 
on the basis of an 8-hour day. In 1906, 731 mines, employing 89,801 
men, worked 8 hours; 233 mines, employing 25,695 men, worked 9 
hours; and 190 mines, employing 30,895 men, worked 10 hours. A 
few mines reported less than 8 hours and a few more reported ‘‘8 to 
9," “8 to 10," and “9 to 10" hours. 

The time lost by the bituminous coal miners during the eleven 
weeks' suspension of work, from April 1 to June 18, and by other 
strikes during the year, was equivalent to 3,941,835 working days, 
59,593 men being idle for an average of 66 days each. The number of 
men idle represented 39 per cent of the total bituminous mine workers, 
and the aggregate time lost was equal to 11 per cent of the total time 
made by tlie 152,099 men employed. To designate this period of 
idleness as ' time lost" is probably a misapplied figure of speech, for 
the average time made by the bituminous mine workers in 1906—231 
days—was the same as that recorded in 1905, when the loss of time 
due to labor disaffections was & negligible factor. It is doubtful if 
the production of bituminous coal in Pennsylvania in 1906 would 
have been much larger, if any at all, had mining operations been 
carried on uninterruptedly during the year, for in anticipation of the 
suspension, production had been pushed to the utmost for several 
months prior to April 1 and stocks were accumulated, which to a 
great extent tided over the emergency, and the shortage which occur- 
red was made up by a greater intensity of labor when operations 
were resumed in June. 

The casualty record among the bituminous mine workers, as re- 
ported by Mr. James E. Roderick, chief of the department of mines 
at Harrisburg, shows that in 1906 there were 477 men killed and 1,160 
injured, as compared with 479 men killed and 1,076 injured in 1905. 
Of the men killed in 1906, 269 were married, and they left fatherless 
a total of 566 children. The death rate per thousand in 1906 was 
3.14 and the number of tons mined for each life lost was 271,055, 
against a death rate of 3.33 and 247,210 tons for each death in 1905. 
Of the total deaths, only 10 were due to dust of gas explosions, while 
a total of 305 fell victims to falls of roof either in rooms or gangways. 

The statistics of production, by counties, during 1905 and 1906, 
with the distribution of the product for consumption, are shown in 
the following tables: 
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Bituminous coal production of Pennsylvanta in 1905 and 1906, by counties, in short tons. 
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1903. 
Sold to | Used at Aver- 
Loaded local mines Made Aver 
Count at mines trade for into Total Total rin num- 
y. for ship- [and used | steam | (oye. |quantity.| value. | PACS ber of 
ment. by em- and ° on days 
ployees. | heat. * ¡active 
i 
Allegheny....... 13,126,235 | 334,821 | 201,554 |........... 13,662,610 |$13, 064,340 $0. 96 195 
Armstrong...... 2,372,907 58.684 | 58,87 6,844 | 2,497.314 | 2,344,030 94 244 
Beaver.......... , 842 26, 092 TA RIDERE 82.676 92.041 | 1.11 207 
Bedford......... 521, 484 6, 333 11.087 213,811 752,715 762,573 | 1.02 203 
BU. oie 6s 214.534 1,813 4, 484 67,918 948,7 ,997 | 1.10 245 
Butler.......... 527,37 16, 064 [28 cc) I IP 550. 589 531, 244 96 205 
Cambria........: 10, 059, 353 11,010,812 | 238, 152 | 1,292,574 |12, 600, S91 | 13,053, 47 1. 04 227 
Center... e... 805. 520 2,526 2.999. Noses Bia Eee 810, = 134. 9; .91 178 
Clarion......... 690. 365 4,948 19.165 AAA 714, 478 657,359 | .92 181 
Clearfield........ 6, SOS. 679 74,299 | 139,836 225, 491 | 7,248,305 | 6,596,374 | .91 206 
Plis eee 1,130, 259 16, 879 24,271 17,328 | 1,249. 337 1,172,626 | .94 223 
Fayette......... 7,393, 435 | 279,640 | 465.227 |16,112,657 [24,250,989 | 22,983.215 | .95 207 
Huntingdon... 015, 126 5,222 8,691 |........... 559, 609,935 | 1.00 227 
Indiana......... 4,103. 054 17.345 | 53,949 ] 4,477,431 | 3,982.417 | .89 254 
Jefferson........ 4.974, 781 18,939 | 90,157 | 1,310,108 | 6,393,985 | 5,543,388 | .87 243 
Lawrence....... 234.614 d. 9.127 1. eov 267, 47 311,672 | L 17 255 
Mercer.......... 676, 022 7,375 24.907 loser lee x 707,964 703,015 | .99 209 
Somerset. ....... 6, 142. 397 23,241 .959 81,075 | 6, 412.672 | - 6,691,403 | L 04 240 
Tioga........... 665, 869 34, 427 BA oues 706.723 | 1,006,239 | 1. 42 175 
Washington. ....'10.259,752 | 56,577 | 225,539 67,183 10,609,051 | 9,612,259 | .91 | 208 
Westmoreland. ./14,227,015 | 182,826 | 463,863 | 8,125,022 (22,991, 26 | 21,970,809 | .96 258 
Other counties a 
and small 
mines......... 423, 625 34,136 | 10,563 43,158 511, 482 579,567 | L 13 223 
Total ...../96,018,241 |2, 236, 728 2 232,386 [^ 926, 282 |118,413,637 |113, 390,507 | .96 231 
1906. 
Allegheny....... 16,190,981 | 389,151 | 242,895 |........... 16,823,027 ($17, 288,960 (81 03 236 
Armstrong...... | 2, 433,082 51,152 d 8,594 | 2,574,758 | 2,488,887 | .97 230 
Beaver.......... 48, 415 31,525 1,591 Ween ess 81,531 110,091 | 1.35 214 
Bedford......... 561, 866 7,249 10, 129 ase 611 734, R55 744,011 | L O1 175 
Blasio: 134. 540 84,735 4,544 78, 619 402, 438 451,692 | 1.12 244 
Butler.......... 784, 039 7,101 | 11,459 l........... 803. 499 805, 698 | 1.00 220 
Cambria........ 10, 758, 269 227,938 | 247, 454 | 1,205, 491 ¡12, 439, 152 | 13, 334, 190 | L 07 203 
Center.......... 884,115 8, 468 1,849 1, 895. 434 842,076 | .94 145 
Clarion.......... 679, 980 21,969 | 17,599 |........... 719, 548 697,866 | .97 159 
Clearfield........ 5, 484, 154 69,582 | 138,595 252,414 | 5,944,745 | 5,746.030 | .97 170 
BRIE22... e 864, 581 5,194 | 17, 57, 944, 36 944,682 | L 00 161 
Fayette......... pier 277,991 | 519,098 118,608, 461 |27, 044, 451 | 27,141,727 | L 00 200 
Huntingdon. ... 613, 334 7,044 9.717 PA 630, 155 697, 111 252 
Indiana......... 4,317,122 27,957 | 86, 289 226,089 | 4,657.457 | 4,202,656 | .92 211 
Jetflerson........ ,873, 829 17,754 | 103,014 | 1,165,598 | 5,160,195 | 4,608,049 | .89 189 
Lawrence....... 221, 67 24,510 Ib533 E 257, 716 ,882 | 1.18 237 
Mercer.......... 805, 5, 31.490 dido 842, 914,019 | L 08 222 
Bomerset........ 6, 417, 721 32, 113 | 183,020 41,307 | 6,674,191 7,237,817 | LOB 248 
Tioga..........- 785, 34,7 6,374 PP 1,230,072 | L 49 176 
Washington. . . 12,174,377 66.726 | 284, 431 188, 871 |12, 714, 405 | 12,929, 442 | 1.02 243 
Westmoreland. . 17,771,320 | 244.300 | 551,243 | 9,006, 467 27, 573, 420 | 26,828,203 | .97 278 
Other counties a 
and small 
mines ......... 459, 887 49, 319 8, 747 30, 336 548, 239 652,058 | L 19 216 
Total. ..... 1 00 231 


93, 904, 804 1,701,880 pos) 31.026, 194 (129,293,206 130, 200, 651 
| t 


a Cameron, Clinton, Greene, and Lyooming. 
21650—m R 1906—46 
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The increase or decrease in each county in 1906 as compared with 
1905 is shown in the following table, which exhibits also the produc- 
tion, by counties, during the last five years: 


Bituminous coal production of Pennsylvania, 1902-1906, by counties, in short tons. 


crease (+) 

County 1902 1903. 1904 1905 1906 or decrease 

(—), 1906. 

Allegheny............... 11,919, 569 | 12,689,225 | 12,291,261 | 13,662,610 | 16,823,027 n 3, 160, 417 
Armstrong.............. 1,793, 179 1,920, 584 , 996, 661 2, 497,314 2,574,758 |4- 71, 444 
BORVOE inc erat , 162 180, 102 67,923 82,67 81,531 |— 1,145 
Bedford................. | 797, 248 926, 334 540, 850 752,715 734,855 |— 17, 860 
BiG io cect a | ,20 309, 736 244, 932 348, 749 402, 438 |4- 53, 689 
Butler: cio idas 454, 166 649, 033 497,316 550, 589 803, 499 |+ 252, 910 
Cambria................. | 10,561,835 | 10,942, 496 | 10,845,560 | 12,600,891 | 12,439.152 |— 161, 739 
Center................... 1,000, 598 750, 458 712,036 810, 441 895, 434 |+ 84, 993 
Clarion.................. 458, 221 531, 630 ,932 114, 478 719, 548 |+ 5,070 
Clearfleld................ 7,334,785 7,462,682 | 5,746,870 7,248, 305 5, 944,745 |— 1,303. 560 
A AA 365, 732 403, 543 341,96 296, 988 233, 674 |— 63,314 
EIE oae yer ea rere ren 156, 182 1,339,281 | 1,129,231 1,249, 337 944,367 |— . 304,970 
Fayette.......,......... 18,988,058 | 19,613,161 | 19,231,011 | 24,250,989 | 27,044,451 |+ 2,793, 462 
Greene. uso ove Tes 550 153, 000 80, 646 105, 000 144,251 |4- 39, 251 
Huntingdon............. 460, 485 500, 647 7,223 559, 039 630, 155 |-- 71,116 
Indiana................. 1,655, 281 2,043,140 | 2,683,951 4, 477, 431 4,657, 457 |+ 180, 026 
Jefferson................ | 6,083, 494 6, 474,764 , 043, 564 6, 393, 985 5,100,195 |— 1,233, 790 
Lawrence................ i 212, 445 232, 992 182, 662 267, 470 257,716 |— 9,754 
Lycoming............... 112, 820 57,030 78,837 33, 844 44,425 |+ 10, 581 
o A ooh 628, 713 704, 747 619, 648 707, 964 842, 648 |4- 134, 684 
Somerset................ 5,911, 326 5,957,751 | 5,317,161 5, 412, 672 6,674,191 |+ 261,519 
Tioga: ai 1,149, 849 905, 16, 828 06, 723 : " + 120, 202 
Washington............. | 8,529,954 9,216,267 | 8,900,254 | 10,609,051 | 12,714,405 ¡+ 2,105,354 
Westmoreland.......... 18,811,511 | 19,127,904 | 18, 688,974 | 22,998,726 | 27,573,420 |-- 4,574.604 
Small mines............. (a) b 15, 983 b 41,389 b 75, 650 b 125,939 |+ 50, 289 
Total. scada ' 98, 574,367 | 103,117,178 | 97,938,287 | 118, 413,637 | 129, 293, 206 |+ 10, 879, 569 
Total value........ $106,032, 460 |$121,752,759 $94, 428, 219 |$113, 390, 507 | 130, 290, 651 pos 

| 


a Small mines production included in count y distribution. 
^ Includes production of Cameron County. 


The bituminous coal field of Pennsylvania includes an area of 
&bout 12,200 square miles in the western part of the State. "The 
coal-bearing rocks lie in the form of a number of canoe-shaped 
troughs extending northeast and southwest. "There are 6 or more of 
these troughs, and they lie at successively lower levels in goi 
toward the Ohio River from either the east or the west, the whole 
tending to form a major shallow n whose axis runs roughl 
from Pittsburg to Huntington, W. Va. The folds diminish in strength 
in going westward from the Allegheny front. Around the rim of the 
major trough occur the outcrops of the lower measures; in the center 
the lower measures are deeply buried, and the exposed rocks belong 
to the upper measures. 

The coal-bearing rocks all belong to the Pennsylvanian series, and 
have a total thickness in the southwest corner of the State of about 
2,600 feet. The great bulk of the coal mined comes from the Alle- 
gheny and Monongahela formations, formerly known as the Lower 
and the Upper Productive Measures. Below the Allegheny formation 
is the Pottsville, containing the Sharon and the Mercer coals, which 
reach workable thickness only very locally. The Allegheny or Lower 
Productive Measures, with a thickness of from 250 to 350 feet, con- 
tain at least 7 coal horizons, all of which yield workable coal 
locally. They are called, beginning at the bottom, the Brookville, 
Clarion, Lower Kittanning, Middle Kittanning, Upper Kittanning, 
Lower Freeport, and Upper Freeport coals. It is now definitely rec- 
ognized that the coals of these horizons do not occur in continuous 
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beds and in many cases not in exactly the same horizons. Asa rule, 
they are not characterized by details of section, roof, or floor, so that 
they can not be clearly recognized, except over limited parts of the 
field. No one of them is continuously workable, but the Lower 
Kittanning and the Upper Freeport coals are widely workable, and 
the Lower Freeport has a splendid development over several counties 
in the northeast part of the field. The Brookville or ‘‘A” coal is of 
workable thickness in spots over a large part of the marginal belt of 
the coal measures, especially in Jefferson, Clearfield, Center, Cambria, 
and Somerset counties. The Clarion or ‘‘A’” coal reaches workable 
thickness in about the same belt, though the two are seldom of work- 
able thickness in the same section. Both of these coals are apt to be 
impure when thick. The Lower Kittanning or ''B" coal is the most 

ersistent, uniform, and reliable of the Allegheny coals, although it 
is thinner than the Freeport coals, seldom exceeding a thickness of 4 
feet. It is exposed in workable thickness and purity in 11 of the 
counties. The Middle and the Upper Kittanning horizons, ‘‘C’’ and 
“CŒ,” contain but little workable coal, though the Upper Kittanning 
shows cannel coal at a number of points, and stands forth in produc- 
tivity. The Lower Freeport coal, '' D," is finely developed in Clear- 
field, Jefferson, Indiana, and Cambria counties—in the well-known 
Moshannon (Clearfield), Reynoldsville-Punxsutawney, and Barnes- 
boro-Patton basins. “Over most of the rest of the territory this seam 
is either worthless or of too low grade for competition in the present 
market. The Upper Freeport or coal “E” is a variable and com- 
plex bed, extending in gross workable thickness over most of its area, 
although over a considerable part of this territory it is too much 
broken up and too impure for profitable mining. It appears to be 
entirely absent in some localities. 

As a whole, the Allegheny formation yields about 40 per cent of the 
total output of bituminous coal in this State. 

For about 600 feet above the Upper Freeport bed occurs the Cone- 
maugh formation, or Lower Barren Measures. It contains 6 or more 
coals, which, however, are only very locally workable. 

Just over the top of this formation comes the Pittsburg coal, the 
most uniform in quality and thickness, and for a given area the 
most valuable coal bed in the bituminous field of Pennsylvania. 
Although not of as high a grade as the best of the Allegheny coals to 
the east, and alchouek varying greatly in quality from east to west, 
on the whole the Pittsburg coal, on account of its thickness, its regu- 
larity, its high grade, and its adaptability for the production of coke 
and illuminating gas, has long been the most famous bituminous coal 
seam in America. It is confined to the southwestern part of the 
State. The seam will give 9 feet of available coal over large areas, 
and seldom runs under 4 feet. Above the Pittsburg coal occurs the 
Redstone, Sewickley, Uniontown, and Waynesburg coals, which are 
of good workable thickness locally, but in the presence of the great 
Pittsburg coal are but little mined. 

During 1906 detailed areal and economic surveys of the Johnstown, 
Clarion, and Sewickley quadrangles in Pennsylvania were nearly or 
quite completed. Additional work was done on the Punxsutawney, 
Curwensville, and Houtzdale quadrangles. At the end of the year 
manuscripts for the folios and economic bulletins on the Newcastle 
and Johnstown quadrangles of Pennsylvania were nearing completion. 
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Folios and economic bulletins are in preparation on the Punxsutawney, 
Curwensville, Houtzdale, Barnesboro, and Patton quadrangles of 
Pennsylvania, and folios on the Claysville, Burgettstown, Sewickley, 
and Clarion quadrangles have been started. 

The work in Pennsylvania was done by the United States Geolog- 
ical Survey in cooperation with the State. 

The statistics of the early production of bituminous coal in Penn- 
sylvania, particularly as compared with the anthracite records, are 
sadly wanting. The United Sies census of 1840 shows a produc- 
tion of bituminous coal in the State of 464,826 short tons. The cen- 
- sus of 1860 reports a production of 2,690,786 short tons; that of 1870 
shows a production of 7,798,518 short tons. The production for the 
intervening years, as shown in the table on a preceding page, has 
been estimated from the best information obtainable. Since 1871 
the records are official. The total production of bituminous coal, as 
shown by the above-mentioned table, has amounted to 1,695,926,076 
short tons. The anthracite production from 1814 to 1906 amounted 
to 1,845,906,009 short tons, showing that the total production of 
the State has been nearly evenly divided between the two grades. 


TENNESSEE. 


Total production in 1906, 6,259,275 short tons; spot value, 
$7,667,415. 

The coal production of Tennessee in 1906 was the largest in the 
history of the State. As compared with 1905, which was a year of 
unprecedented activity and of maximum production up to that time, 
the output in 1906 increased 492,585 short tons, or 8.5 per cent, in 
quantity, and $1,089,534, or 16.6 per cent, in value. The average 
price per ton advanced from $1.14 in 1905 to $1.22 in 1906. 

Notwithstanding this increased production, the number of men 
employed in the coal mines of Tennessee in 1906 was 11,452, as com- 

ared with 11,928 in 1905. The average number of days worked, 
10Wever, increased from 221 to 229, but the actual number of work- 
ing days was slightly less in 1906 than in 1905, notwithstanding the 
increased production. Considering the tonnage with the total num- 
ber of men employed and the average number of days worked, it is 
shown that the productive efficiency in 1906 exhibits a marked 
improvement over the preceding year. In 1905 the average produc- 
tion per man was 483.5 short tons, and in 1906 it was 546.6 tons. 
The average daily production per man increased from 2.29 to 2.39 
tons. 

There was a decided increase in the use of mining machines in the 
State during 1906 as compared with the preceding year, but the total 
quantity of machine-mined coal was scarcely sufficient to affect the 
statistics of labor efficiency. In 1906 there were 128 machines in 
use, as compared with 89 in 1905 and 85 in 1904. The machine- 
mined product in 1906 was 747,500 short tons, against 479,471 short 
tons in 1905 and 440,618 short tons in 1904. The total quantity of 
machine-mined coal in 1906 represented 12 per cent of the total pro- 
duction. Of the 128 machines in use, 112 were of the pick or puncher 
type, 14 were chain-breast machines, and 2 were long wall. 

The statistics relating to the length of working days show that 
about 60 per cent of the total number of men employed in the coal 
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mines of Tennessee worked 9 hours a day. In 1906, 6,938 out of a 
total of 11,452 men worked 9 hours. These 6,938 men were distrib- 
uted among 79 mines. There were 30 mines, employing a total of 
4,034 men, that worked 10 hours. These included 775 convicts 
employed at the State mines at Petros, in Morgan County. These 
mines worked 310 days in the year. There were 4 mines, employing 
à total of 246 men, that worked 8 hours a day. 

Compared with the loss of time due to ae troubles in many 
of the coal-producing States in 1906, the coal-mining industry in 
Tennessee was not seriously affected. There were only 3 mines in 
which suspensions from strikes occurred in 1906. The time lost was 
represented by the idleness of 180 men for an average of 7 days apiece. 
None of the suspensions was of any duration, the longest amounting 
to 10 days. In 1905 there were 150 men idle for an average of 32 
days each, and the comparative freedom from labor troubles in both 
of the last two years is probably responsible for the increased prod- 
uction in the State. 

According to Mr. J. W. Allen, statistician for the commissioner of 
labor, there were 33 fatal accidents in the coal mines of Tennessee 
in 1906, against 29 in 1905. Of the men killed in 1906, 16 were 
married, leaving 44 children fatherless. The death rate per thousand 
of employees in 1906 was 2.88 against 2.38 in 1905. The number 
of tons mined for each life lost was 189,675 against 205,634 tons in 
1905. 

The statistics of production, by counties, during 1905 and 1906, 
with the distribution of the product for consumption, are shown in 
the following tables: 


Coal production of Tennessee in 1905 and 1906, by counties, in short tons. 
1905. 


Sold to Used at 


| Vver- AVET- | 
Loaded local mines ;— Made | age age — Average 
Cont at mines} trade for : into Total Total | cree num- number 
add for ship- and used | steam | ke, Quantity. — value. I e | berof of em- 
^ ment. by em- | and CONS n days | ployees. 

, Ployces. | heat. | active. | 

t 
Anderson.........' 831,100 5.008 | R, 680 | TEN | 845,778 | $948, 891 £l. 12 | 219 1, 301 
Campbell P $61,730 28,312 | 15,876 ` 174,622, 1,080,540 ' 1,219,690 1,130 1%) ' 2,620 
Clairborne........ 1, 002, 063 7,540 7,389 3.461 1,020,453 1,004,562, 1.08 | AN ]. 715 
Grundy........... 414,205 5.9525 | 1,080 Lo 21,210 448,545 | 106] 233 97 
ITamilton......... 190. 323 8.3089 | 5,197 + 86,417 206, 445 34,730 1.20 | 202 Sy 
Marion............ 306, 816 5.502 | R 860 — 95.200 416,768. 533,355 1.28 245 x38 
Morgan........... 456, 441 4.324 | 14, 427. 115,395 620, 387 700,621 | 1.13 | 263 1,317 
Overton.......... s]. 483 1,510 1,5300 AA 84, 403 106,507 | 1.26 217 INO 
uiia CERE ($013.21 3.81S 2 891 So oan kek 140, 230 194, 001 | 1.39 240 | 2NN 
Other countiesa,.. — 494.002 14,022 | 27,725 , 302,653, 839,002 1,014. 434 | 1.21 234 | 2, 232 
Small mines................ 1,184 |........ | m MESS 1,184 | 1,826 | 1.54 |........ EN 
Total....... is «07.684 | 87,543 | 93,625 | 777,838 | 5,766,690 — 6,577, 881 | 1.14 21; 11.928 

i | 

1005. 

r : i 
Anderson......... 745.790 8,845 | 9,19 | ee ee 763,834 | $913,572 g1.20 | 157 1, 488 
Cumpbell......... 1,055, G28 | 26,594 | 30,507 + 168,078 1,282. 107 | 1,719,408 | 1.34 200 2,344 
Claiborne......... 1,062, 527 | 8.517. 14,855. 13, SIN. 1,000,747 | 1,101, 700 | 1.00 205 1, 039 
Grundy......... o. 405,522 5.315 1,125: 25,350 449, 367 571,005 | 1.27 243 704 
Hamilton......... 219, 966 3,014 5,739 87.513 316, 532 301, 685 | 1.24 200 , 000 
Marlon............ 311, 178 4,804 ^ 4,943 | 68.610 —— 389, 525 615,211 | 1. 58 270 614 
Morgan........... | 484, 274 7,3069 | 15,569 | 108, 493 615, 705 110, 286 | 1.25 264 1,379 
Overton.......... (9, 752 50 | LOL |......... 81, 603 102,770 | 1.26 199 178 
Beott oos 152, 159 3,864 | 2.180 1.........' 168,203 | 242.179 | 1.44 210 361 
Other countiesa,.. 607,908 17,673 | 32, 223 | 373,648 | 1,091, 452 | 1,237,661 | 1.13 253 2, 085 
Smail mines...... | EE 1 200-1 ore el ches es 1, 200 1,845 | 1.54 |........ Lm 
Total....... > 208,054 | 87,335 118,051 | 845, 835 | 6, 259, 275 | 7,667, 415 | 1.22 229 11, 452 


a Bledsoe, Cumberland, Fentress, Franklin, Rhea, Roane, Sequatchie, and White. 
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Statistics of the production of coal, by counties, during the last five 
years, with the increases and decreases in 1906, as compared with 1905, 
are shown in the following table: 


Coal production of Tennessee, 1902-1906, by counties, in short tons. 


| Increase 

County. 1902. 1903. 1904. 1905. 1906. ` dp 

| ı (—), 1906. 
. Anderson..................... 759, 276 655, 721 630, 109 845, 778 763,834 — 81,944 
Campbeli..................... 054, 165 700. 368 804,750 | 1,080,540 | 1,282,107 + — 201,56; 
Claiborne..................... | 7 48, 765 784, 628 961,255 | 1,020,453 | 1,009,747 + 79,204 
Cumberland.................. 109, 582 134, 093 91,718 35, 052 64,247 + — 29,195 
Grundy..................-... 332, 550 466, 642 357,219 421, 210 449,367 + 8,157 
Hamilton..................... 250, 526 264, 268 252,735 296, 445 316,532 + 20,087 
Marion...................-... 312, 446 439,784! 385,605 416, 768 389,525 — = 27,943 
Morgan......................- 469, 642 524, 485 484, 232 620,587 | — 615,705 |- 4. 5 
OVON. O oae s ees 83, 340 106, 403 84, 493 | 81.603 |-- 2. Nu) 
|o ae ee rev 239, 097 231,689 204, 992 240,590 | 264,918 + 24,328 
Roane..................------ 152,947 129, 480) 98, 519 122,403 , 158,421 + 36.018 
Scott Loos teca eo eR CE d 98, 509 142, 424 123, 478 140,230 | 168,203 + — 27.973 
While cisco ad Sera: 182, 501 167, 900 149. 286 309,233 . 438,602 + 129,369 

Other counties and small 

MÁ oaao.. aL al aananaan. | 72,342 73,182 128, 910 132,908 | 166,464 |+ — 33,596 
Total. a... aoaaa. ..| 4,382,968 | 4,798,004 | 4,782,211 | 5,766,690 | 6,259,275 |+ 492, 585° 
Total value............. $5,399,721 | $5,979, 830 | $5,642,393 | $6,577,881 | $7,667,415 |-- $1,089, 534 


. About 4,400 square miles of the State are underlain by coal meas- 
ures, and approximately half this area contains one or more beds of 
workable coal. 'The coal measures occupy & belt ar ue entirely 
across the State in a northeast-southwest direction. This belt has a 
width of 70 miles at the Kentucky line, and is there practically con- 
tinuous. At the Georgia-Alabama line its width is about 50 miles, 
and only the highest land is occupied by coal measures, the valleys of 
the Tennessee River and its tributaries being cut in Lower Carbonifer- 
ous formations. 

The greater part of the workable coal occurs in three basins, the 
Wartburg, the Walden, and the Sewanee. 

The Wartburg basin lies north of Emory River, embracing portions 
of Scott, Anderson, and Morgan counties. It is continuous north- 
ward with the Jellico basin, which lies partly in Tennessee and partly 
in Kentucky. The central portion of the artburg basin is a deeply 
dissected plateau, and its coal is almost entirely undeveloped. Only 
two beds are at present worked, and these only about the margins. 
The higher of these is in the Wartburg sandstone and the lower, 
probably corresponding with the Sewanee bed, farther south in the 
underlying Briceville shale. The latter coal bed averages about 4 
feet in thickness on the eastern margin of the basin, decreasing to 3 
feet at its western edge. There are, in addition to these two, numer- 
ous undeveloped beds, several of which are known to be of workable 
thickness. 

The Walden basin extends southwestward from Emory River to the 
Georgia line. It is a narrow, unsymmetrical syncline, the beds having 

steep dip on the eastern and a gentle dip on the western margins. 
The Walden basin contains several workable coal beds, the most impor- 
tant of which is identified with the Sewanee. The development has 
thus far been confined chiefly to the eastern margin, where streams 
flowing from the Walden plateau have cut narrow gorges through the 
sharply upturned strata, giving access to the lowest part of the 


syncline. 
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The Sewanee basin is also long and narrow and extends parallel 
with the Walden basin, being separated from the latter by the 
Sequatchie Valley. The strata are practically horizontal except alon 
the margin of the Sequatchie Valley, where they are sharply upturned. 
This basin contains several coal beds, the most important of which is 
the Sewanee seam, which is exceptional for its uniformity of char- 
acter over a very large area. It averages about 4 feet in thickness. 
The principal development has been along the western margin of 
the Sequatchie Valley and in the outliers of the coal bed occupying 
the summit of the Cumberland plateau. By far the larger part of the 
basin is entirely undeveloped. 

The workable coal in the three basins described above is chiefly in 
the Walden formation, above the Lookout conglomerate. Locally, 
one or more of the three coal beds which occur below the Lookout 
conglomerate attain workable thickness and the product is highly 
esteemed as domestic fuel. These lower beds are developed chiefly 
at Bonair and in the vicinity of South Pittsburg. 

The United States census of 1840 states that 558 short tons of coal 
were produced in Tennessee in that year. It is probable that very 
little was mined in the State prior to that date. By 1860 the produc- 
tion had increased to 165,300 tons, but after that date development 
was retarded by the civil war. -Since 1880 the production of Tennes- 
see has increased quite regularly, but not so rapidly as that of 
Alabama. The annual production of the State since 1842 is shown 
in the table on a preceding page, giving the production of coal in the 
United States from the earliest times to the close of 1906. 


TEXAS. 


Total production in 1906, 1,312,873 short tons; spot value, 
$2,178,901. 

A decrease of over 60 per cent in the production of petroleum in 
Texas in 1906, as compared with the preceding year, gave an addi- 
tional impetus to coal mining in the State. As a result the produc- 
tion increased from 1,200,684 short tons in 1905, valued at $1,968,558, 
to 1,312,873 short tons in 1906, valued at $2,178,901, a gain of 112,189 
short tons, or 9.3 per cent, in quantity, and of $210,343, or 10.7 per 
cent, in value. Most of the increase in 1906 was in the production of 
lignite, which advanced from 391,533 short tons, valued at $284,031, 
to, 472,888 short tons, valued at $399,011, a gain of 81,355 short 
tons in quantity, and of $114,980 in value. The average price per 
ton advanced from 73 to 84 cents. The production of bituminous 
coal increased also, but not in the same proportion as did lignite. 
The output of bituminous coal in 1906 amounted to 839,985 short 
tons, valued at $1,779,890, against 809,151 short tons, valued at 
$1,684,527, a gain of 30,834 short tons in quantity, and of $95,363 
in value. The average price of bituminous coal in the State advanced 
from $2.08 to $2.12. 

There was employed in the bituminous and lignite mines of Texas 
in 1906 a total of 3,048 men who made an average of 227 working 
days. The bituminous mines employed 2,333 men an average of 
233 days, and the lignite mines employed 715 men 210 days. Of 
the total number of men employed in 1906, 1,817, or nearly 60 per 
cent, worked 8 hours per day, and 703 men worked 10 hours. No 
regular time was reported for the other employees. The average 
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production per man in 1906 was 430.7 tons, against 399.2 tons in 
1905. The average daily production per man was 1.90 tons in 1906, 
compared with 1.68 tons in 1905. 
ere were 4 mines in 1906 (a gain of 2 over 1905) in which mini 

machines were used, and the number of mining machines ensi 
from 8 to 12. There was not, however, any appreciable increase in 
the output of machine-mined coal, which &mounted in 1906 to 
22,682 tons, against 22,400 tons in 1905. 

There were 3 mines in which labor troubles occurred in 1906, but 
in none of these instances was the suspension of work of sufficient 
length of time to affect the production. One strike lasted 6 days, 
one lasted 9 days, and one 10 days. The total number of men idle 
was 1,260, and the average time lost was 7 days. 

There were 13 counties which produced Coal os lignite in 1906, an 
increase of 1, compared with 1905. Bituminous coal was produced 
in 7 counties, namely, Erath, McCullough, Maverick, Palo Pinto, 
Parker, Webb, and Wise; and lignite was produced in 6 counties, 
namely, Bastrop, Hopkins, Houston, Medina, Milam, and Wood. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following table. Owing to the fact that there are only one or two 
mines in each county, the production of the bituminous and the lig- 
nite producing counties, respectively, are combined. 


Coal production of Texas in 1905 and 1906, by counties, in short tons. 
1905. 


Sold to 


Loaded at loca 


trade mines Total 
ent ate used Lor Ee ha quantity. value. Price per of , of em- 


em- | days | ployees. 
ployees. | heat. ton. ee 


nee | eee | —À——MA IP | en | ee  —— —  — — M — 


Used at 


a 
Total E 


Bituminous: | i 
Erathli....12 


ruo Pinto...... 780, 127 8,138 | 20,886 809,151 | $1,684,527 | $2.08 253 2,260 


uu eee 382,670 | 2,743| 6,120] 301,533! 284,031] .73| 194 739 


Total.......... 1,162,797 | 10,881 27,006 1,200,684 | 1,968,558 | 1.64 238 


1906. 


Bituminous: 
Erath........... 
McCullough...... 
Maverick........ 
Palo Pinto...... 790,974 18, 428 21,583 


830,885 | $1,770,890 | $2.12 | 233] 2,333 


. 84 210 115 


472,888 | 399,011 


— A | ee | | a o a a TR 


ais 1,284,218 ' 22,388 | 26,289 | 1,312,873 | 2,178,901 
à 1 


1.66 
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The coals of Texas occur in three coal-bearing formations—the 
Tertiary, the Cretaceous, and the Carboniferous. In the north- 
central portion of the State are found the bituminous coals, in the 
field properly belonging to the Southwestern or Indian Territory- 
Arkansas fields, but separated from them by a barren area caused 
by. the Wichita uplift. This is designated by Mr. Joseph A. Taff, in 
the Twenty-second Annual Report of the United States Geological 
Survey, as the north Texas coal field. It is about 250 miles in 
length, with an average width of about 45 miles, and contains approx- 
imately 11,000 square miles. The known coal-bearing strata are, 
however, much more limited, being confined to the central part of 
the entire field. The principal mining operations are in Wise, Palo 
Pinto, and Erath counties, with smaller ones in Eastland, Coleman, 
and Bowie counties. The coals of the Cretaceous formation occur 
in the southern portion of the State, and mining operations are car- 
ried on at Eagle Pass, in Maverick County. Lignite beds of Tertiary 
age extend entirely across the State from the eastern boundary at 
Sabine River in a southwesterly direction to the Rio Grande. In the 
southwestern extremity, near Laredo, in Webb County, the lignite 
approaches bituminous in character, and the Webb County produc- 
tion is classed as bituminous. Lignite mining operations have been 
carried on in Anderson, Bastrop, Hopkins Houston, Medina, Milam, 
Raines, Robertson, Shelby, and Wood counties, the principal operations 
being in Medina, Milam, and Wood. During the last few years, or 
since the discoveries of oil at Beaumont, the i ite-producing indus- 
try has suffered greatly from the use of fuel oil, with which it comes 
into direct competition. 

The Tenth United States Census for 1880 did not report any coal 
production in Texas, the first recorded production being for 1884 
and published in Mineral Resources of the United States. The pro- 
duction reported for that year was 125,000 short tons. The growth 
of the industry since that date is shown in the table on a preceding 
page, which gives the production of coal in the United States from 
the earliest times to the close of 1906. : 


UTAH. 


Total production in 1906, 1,772,551 short tons; spot value, 
$2,408,381. 

The total production in Utah, which had shown a decreasing ten- 
dency in 1904 and 1905, felt as did the other Rocky Mountain States, 
the influence of the shortage created by the suspension of work dur- 
ing the spring of 1906 in the States of the Mississippi Valley. All of 
the States in the Rocky Mountain district, with the exception of 
North Dakota, showed increased production in 1906. Utah’s output 
increased from 1,332,372 short tons, valued at $1,793,510, in 1905, 
to 1,772,551 short tons, valued at $2,408,381, in 1906, a gain of 
440,179 short tons, or 33 per cent, in quantity, and of $614,871, or 
34.3 per cent,in value. The percentage of increase in Utah was larger 
than in any of the other coal-producing States. There was no material 
change in price, the average for 1906 being $1.36 per short ton, against 
$1.35 in 1905. 

The number of men employed in the coal mines of Utah in 1906 
was 1,572, against 1,361 in 1905 and 1,374 in 1904. The average 


728 MINERAL RESOURCES. 


working time in 1906 was 288 days, against 247 days in 1905 and 294 
days in 1904. Utah enjoys another distinction besides the largest 
percentage of increase for the year, and that is in having the highest 
average production for each man employed. In 1906 the average 
production per man in Utah was 1,127.6 tons, the nearest approach 
to which was 1,033.7 tons, the average made in Wyoming. Tn 1905 
Utah’s average production per man was 979, against 937.3 tons for 
Wyoming. T he average daily production for each man in Utah in 
1906 was 3.92, against 3.96 in 1905. 

The coal-mining industry of Utah was not in the least disturbed by 
the labor troubles in the spring of 1906, there having been no strikes 
or suspensions at any of the mines in this State. 

According to the statistics of Mr. Gomer Thomas, State mine 
inspector, there was a total of 28 accidents in the mines of Utah in 
1906. Of these, 7 resulted fatally. Of the nonfatal accidents, 15 
were serious and 6 were of a minor character. Of the men killed, 2 
were married and left 5 children fatherless. Explosions of gas were 
responsible for 4 of the deaths, and falls of roof in the mining cham- 
bers were responsible for the other 3. Seventeen of the injured 
men were hurt by falls of roof, 8 of which were in rooms and 9 in 
gangways and entries. The death rate per thousand employees was 
4.45. The number of tons mined for each life lost was 253,222. In 
the preceding year Mr. Thomas reported the same number of fatal 
accidents, but the death rate per thousand in 1905 was 5.14 and the 
number of tons for each life lost was 190,339. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown in the 
following tables: 


Cual production of Utah in 1905 and 1906, by counties, 1n short tona. 


1905. 
| Sold to ised at! | Aver-| AVer- 
Loaded local mines Made ^ age | Average 
Count? at mines trade for into Total Total s num- | number 
f Y. for ship- | and used, steam coke quantity. value. | P r | ber of | of em- 
ment. by em- and d don days | ployees. 
| ployees. | heat. * | active. 
Carbon......... 958, 999 6,240 | 45,513 | 247,585 | 1, 258, 346 | $1,674,742 | $1.33 251 1, 216 
A oso denota eco watt 3,092 1. occ Mead sen dite 3, 092 5,084 | 1.38 68 11 
Morgun......... a 
ie \ 2,632 | 3, 484 Dennis BEL 11,735} 1.91 | 122 28 
Pinte ee 0983 . 6,865 | 4,818 corse ! 61,966 97,385 | 1.57 | 249 106 
Small mines. ...|........... 9:909 na isla | 2,232 4,564 | 2.04 
TotaL....| 1,011,914 22,522 | 50,351 | 247,585 | 1,332, 372 | 1,793,510 | 1. 35 247 | 1, 361 
| 1 
1906. 
| 
Carbon......... 1, 082, 660 1,693,081 | $2,201,171 | $1.35 295 1, 420 
MEIN luxeuadesl veu erred WOBDE AAA AE 4, 954 4,996 , 1.48 169 30 
organ......... ] 
Sanpete........ | 3,112| 13,137] X20 ........ 6, 209 14,233 | 2.27 | 190 25 
Summit........! > : 
Uinta — | 56,355 | 5,931 | 4,757 '......... 67,043 94,232 ¡ 1.41 266 97 
Small mines... -| PE “Wy 208 A e woe 1, 204 1,989 , 1.15 |... lan: 
TotaL....| 1,142, 127 57,012 | 552, 408 | 1,772, 551 | 2, 408, 381 | 1.36 | 288 1, 572 
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The statistics, by counties, during the last five years, with the 
increases and decreases in 1906 as compared with 1905, are shown in 
the following table. It is interesting to note that of the total increase, 
440,179 tons in 1906, 304,823 tons represented the coal made into 
coke at the mines. This factor increased from 247,585 to 552,408 
tons. 


Coal production of Utah, 1902-1906, by counties, in short tons. 


—— — —MMMMM 


| | Increase 
| (+) or de- 
County. | 1902. 1903. 1904. 1905. 1906. crease (—), 
I . 
. — r—— 2 = 
| 
CAIDO coccion 507 1,599,986 | 1,416,623 | 1,258,340 | 1,693,081 | + 434,735 
pen Bd cae E EE d 4, 718 8,178 | 4,031 3, 692 4,954 | + 1,262 
POR A REIR ae es WA Vig See limul. v Bea O wre a ler oneal rane ele, ares 
fuu ee 8,531 7, 296 7,733 6, 136 6,260 | + 133 
Uinta I} 909 | 64,054 | enzo] 1,966 | 7,043 | + 5,077 
Small mines. .................|........-.-- 1,895 3, 320 2, 232 1,204 | — 1,028 
Total. .............0.5:. 1,574,521 | 1,681,409 | 1,493,027 | 1,332,372 | 1,772,551 | + 440,179 
Total value............. $1, 797, 454 | $2,026,038 | $1,943, 440 | $1,793,510 | $2,408,381 | +$614,871 


Like the other coal-producing States of the Rocky Mountain region, 
the coal areas of Utah are widely distributed. The largest field and 
the most important in respect to thickness and development of the 
coals, as far as known, is that of the Book Cliffs, known formerly 
as the Wasatch field. This field is situated in the Book Cliffs from 
the Colorado line westward to Castle Gate, near the center of the State, 
and thence southwestward in the eastern escarpment of the Wasatch 
Plateau to eastern Sevier County. Its length in the State is about 
160 miles. Only the western half has been surveyed, and, estimated 
from this known part, the total area will approximate about 1,600 
square miles. 

Next in importance as regards known occurrence and development 
of coal is the Coalville or Weber River field, situated in Summit 
County, off the eastern flank of the Wasatch Mountains. This field 
has an area of a few square miles of available coal. The chief diffi- 
culties in the way of extensive development of the Coalville coals are 
in the nature of protracted faulting and tilting of the strata including 
the coal beds. Other known coal areas are Henrys Fork and Ashley 
Creek, in the northeastern part of the State; Colob Plateau, in the 
southwestern part of the State, and the Henry Mountains district. 
Workable Pad beds are reported to occur at a number of places in 
the northern part of the Uinta Reservation and in Uinta County, 
but little is known of the extent and quality of the coals in these 
areas. The mining that has been done was for local use. Accord- 
ing to reports co from the Colob and Uinta fields, it is possible 
that their areas Fond may equal that of the Book Cliffs field. 

All of the really large mining properties are in the western part of 
the Book Cliffs field at Sunnyside, Castle Gate, Winterquarters, and 
Clear Creek, in Carbon County, which produces 95 per cent o. the coal 
output of the State. These coals, with that at Coalville, are of fair 
grade, bituminous in class and of Cretaceous age. Some of them 
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make a good quality of coke, over 550,000 tons of the total coal pro- 
duction in 1906 being consumed in the manufacture of coke. Durin 
1906 a survey was made of the eastern part of the Book Cliffs fiel 
from Grand River, Colorado, to Sunnyside, Utah, where it connected 
with the work which had been done during 1905. 

The United States Census of 1870 credits Utah with a production 
of 5,800 short tons, and the growth of the industry since that date is 
shown in the table on a preceding page, giving the statistics of pro- 
duction of coal in the United States from the earliest times to the 
close of 1906. 


VIRGINIA. 


Total production in 1906, 4,254,879 short tons; spot value, 
$4,183,991. 

Virginia is the only one of the important coal-producing States 
east of the Mississippi River whose production in 1906 was less than 
that of 1905. The decrease, however, was unimportant, amounting 
to 20,392 short tons, or one-half of 1 per cent. From the standpoint 
of value the year was an entirely satisfactory one to the operators, as 
the prices advanced 10 cents per ton, from 88 cents in 1905 to 98 
cents in 1906, and the total value showed a gain of $406,666, or 10.8 

er cent, notwithstanding the decrease in production. Of the two 
important coal-producing counties—Tazewell and Wise—the former 
had & decreased production of more than 50,000 tons, while Wise 
County increased almost exactly the same amount. There was a 
decrease in the production of other counties and of small mines of 
20,177 short tons, which was within 215 tons of the total decrease of 
the State. 

The number of men employed in 1906 was 5,131, against 5,730 in 
1905. The average number of working days increased from 241 in 
1905 to 250 days in 1906. The average production per man increased 
from 746.1 tons in 1905 to 829.2 tons in 1906, and the average daily 
production per man increased from 3.10 tons to 3.32 tons. 

The larger number of miners in Virginia are unorganized, and the 
coal-mining operations are on the basis of a 10-hour day. In 1906, 
31 mines, employing 4,294 men, worked 10 hours; 5 mines, employing 
727 men, worked 9 hours, and 6 comparatively small operations, 
employing a total of 105 men, worked 8 hours. 

he number of mining machines in use in the coal mines of Virginia 
increased from 35 in 1905 to 37 in 1906, and the machine-mined 
product increased from 399,029 short tons to 424,343 short tons, an 
increase of 25,314 tons, or a little over 6 per cent. | 

No strikes or other labor troubles have been reported in the coal 
mines of Virginia during the last three years. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the product for consumption, are shown 1n the 
following tables: 


COAL. 131 


Coal production of Virginia in 1905 and 1906, by counties, in short tons. 


1905. 
Aver- 
local |Used at Aver- 
Loaded | trade | mines Made Aver- age e 
Count at mines | and for into Total Total ce | RUM- | ber of 
y. for ship-| used | steam quantity. value. |P ber of | 9er O 
ment. |byem-| and | Coke on, | days | Sm 
| ploy- | heat. * | actíve. | P ela 
Tazewell.............. 748,371 | 10,677 166 | 185,166 | 961,380 | $902, 335 ($0.94 231 1,375 


17, j 
Eu 957,385 | 36,411 | 63, 404 |1,933, 498 |2, 990,608 12,525,635 | .84| 247 | 3,700 
small mines. ........ 304,332 | 11,998 | 6,863 |.......... 323,193 | 349,355 | LOS | 226 655 


ee A | ————— | -———— dl —————— 


Total........... as 59,086 | 87, 433 |2, 118, 664 |4,275, 271 ¡3,777,325 | .88 241 5,730 
1906. 
Tazewell.............. | 687,958 | 10,441 | 17,126 | 195,113 | 910,638 | $931,517 |$1. 03 241 1,096 
Wii ! 971,959 | 29,329 | 62,636 |1,977,301 '3,041,225 ¡2,915,914 | .95 260 3, 382 
Other counties and | 
small mines......... 280, 607 | 10,505 | 11,904 |.......... 303,016 | 336,560 | 1.11 210 651 
Total........... 1,940, 524 | 50,275 | 91, 666 |2, 172, 414 [4,254,870 4,183,991 | .98 250 5, 131 


a Lee, Montgomery, Pulaski, and Russell. 


The statistics of production, by counties, during the last 5 years, 
with the increases and decreases 1n 1906 as compared with 1905, are 
shown in the following table: 


Coal production of Virginia, 1902-1906, by counties, in short tons. 


| | | | | Increase 

County. | 1902 1908 1904. | 1905 1906 LS ee 
MAE NN ie 
Montgomery............. usd 12,786 20,288 |. occi A IN A 
TazewelL..................... 723, 753 840, 195 871,720 961, 380 910,638 | — 50,742 
Wise. m uu 2,422.417 | 2,563,285 | 2,359,661 | 2,990,698 | 3,041,225 | + 50,527 
Heure. LIIIN} 16,208] 1804 2,100 Losses seems 
Rassel... lun mea] 925] «177,133 | 133,08 | 5302,808| — 20.177 
Small mines.................. hada te eds 200 300 120 120 atc erases 
TOCA s scio pi E ^. 3,182,993 3, 451,307 3,410,914 | 4,275,271 | 4,254,879 | — 20,392 
Total value............. | , 943, $3,302,149 | $2,921,911 | $3,777,325 | $4,183,991 | -- $406, 666 
s Includes Montgomery County. è Includes Lee and Montgomery counties. 


The first bituminous coal mined in the United States was taken 
from what is usually termed the Richmond basin, & small area of 
Triassic age in the southeastern portion of the State near the city of 
Richmond. This basin is situated on the eastern margin of the 
Piedmont Plateau, 13 miles above tide, on the James River. It lies 
in Goochland, Henrico, Powhatan, and Chesterfield counties. The 
coal beds are much distorted, and the coal is of rather low grade when 
compared with that from other districts with which it has come into 
competition. The mines are also gaseous, and since the coals from 
the New River district in West Virginia and other high-grade coals 
from other sources have been brought to the markets Smo sup- 
plied by coal from the Richmond basin the production has fallen off 
rapidly, until now only a small quantity is mined there annually. 
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The occurrence of coal was known in this district as early as 1700, 
and it was used in the latter quarter of the eighteenth century. 
1789 shipments were made to some of the Northern States. In 1822, 
according to Mr. R. C. Taylor,.the production amounted to 48,214 
long, or 54,000 short, tons. During the latter part of the nineteenth 
century expensive but unsuccessful efforts were made to reestablish 
the industry in this field. The coal, however, could not be forced 
upon the market in competition with the higher-grade coals from 
other districts, and at the present time what [ittle coal is produced 
there is for purely local consumption. With the completion of the 
Norfolk and Western Railroad, in 1882, the coal fields in the south- 
. western part of the State, which belong to the Appalachian system, 
were opened up. A portion of the famous Pocahontas district is 
included within the county of Tazewell, in Virginia, and the construc- 
tion of the Clinch Valley branch of the Norfolk and Western Railroad 
in 1891 opened up valuable coal lands in Wise County, which has since 
become the most important producing district in the State. Devel- 
opment of what promises to be a formidable rival of the Tazewell 
and Wise county districts was begun in Lee County in 1905, and 
actively continued in 1906. This new district is chiefly contained in 
what is known as Black Mountain, a portion of the Cumberland range. 
No less than twelve separate coal beds of workable thickness have 
been located, and mining operations on several of. them have been 
started. Most of the coal is of high grade steam and coking quality. 
Transportation to market is afforded by the Virginia and South- 
western (formerly the Black Mountain) Railroad to the Louisville 
and Nashville Railroad at Pennington Gap. 

Two small outlying basins from the Appalachian fields are found in 
the State—one in Frederick County, at the north, and the cther in 
Pulaski and Montgomery counties, at the south. In both the coal is 
of a semianthracite character, but the only developments on a prac- 
tical scale have been made in the Pulaski-Montgomery basin. During 
1904 and 1905 a large amount of work in opening up was done in 
Montgomery County by the Virginia Anthracite Coal Company, and 
it appears probable that the county will become one of the important 
producers. Previous to 1904 all of the coal mined was from com- 
paratively small mines, the product being consumed in the immediate 
vicinity. Recently the Elkhorn district of Kentucky has been opened 
up by a branch of the Chesapeake and Ohio Railroad, and a new road 
is being graded from the Breaks of Sandy southeastward toward the 
seaboard along the line of the old “3 C's" road. This will, if built, 
opan valuable territory on the headwaters of Russell Fork of Sandy 

iver. 

As has been mentioned, the first coal mined in the United States was 
from the Richmond basin in Virginia, and Mr. W. J. Nicolls, in 
his Story of American Coals, states that mines were opened and 
worked on the James River, near Richmond, in 1750. This ante- 
dates by nineteen years the first reliable record of the use of anthracite 
in Pennsylvania; but, unfortunately, Mr. Nicolls does not give his 
authority for the statement. Whatever production there may have 
been, there is no record of the quantity of coal produced prior to 1822, 
when, according to Mr. R. C. Taylor, in his Statistics of Coal, 54,000 
short tons were mined. 


COAL. 133 


At the taking of the United States census in 1840 Virginia was a 
comparatively important coal-producing State, the Piedmont region 
having been developed contemporaneously with the Maryland fields 
& few years before. With the separation of West Virginia from 
Virginia, in 1863, the mother State was deprived of nearly all of her 
coal-bearing territory, though the enormous wealth contained therein 
was not known at that time. The production of coal fell off from 
445,124 short tons in 1862 to 40,000 tons in 1863. "There was not 
much increase over this output until 1882, when with the completion 
of the Norfolk and Western Railroad the Pocahontas-Flat Top region 
was opened up. In the early part of the following decade the Wise 
County fields were made available by the construction of the Clinch 
Valley division of the Norfolk and Western Railroad. 

The production has increased in every year but two since 1892, 
the second exception being noted in 1906. The maximum produc- 
tion, in 1905, was 4,275,271 short tons, as shown in the table on a 
preceding page giving the production of coal in the United States from 
the earliest times to the close of 1906. 


WASHINGTON. 


Total production in 1906, 3,276,184 short tons; spot value, 
$5,908,434. 

As in 1905 the production of coal in Washington was restricted and 
fell below that of 1904 because of the largely increased use of petroleum 
for fuel purposes in California, so in 1906 the production of coal in 
Washington was stimulated by the falling off in the output of Califor- 
nia oil. The statistics of petroleum production in 1906 in California 
showed a decrease of about 5,000,000 barrels, largely due, it is claimed, 
to the inability of the railroads to supply the necessary transportation 
facilities, and the production of Eod in Washington was benefited 
accordingly, with an increase of 411,258 short tons, or 14.4 per cent, 
in quantity, and of $767,176, or 14.9 per cent, in value. 

otwithstanding the increased production in 1906, the average 
number of men employed in the coul mines of the State decreased from 
4,765 to 4,529, but this was in part compensated for by an increase of 
from 227 to 266 in the average number of working days. The decrease 
in the number of men employed is explained by the falling off in 
demand for coal in 1905, with & corresponding decrease in the demand 
for labor, which caused the miner to seek other fields of employment. 
In 1904 there were 5,287 men who worked an average of 243 days. 
The increased demand in 1906 gave to the fewer number of men 
employed a greater amount of work. The average production per 
man in 1906 was 723.4 tons, against 601.2 tons in 1905. The average 
daily production per man increased from 2.65 tons in 1905 to 2.72 tons 
in 1906. 

The majority of the mines operated 8 hours a day in 1906: 23 
operations, employing 3,432 men, reported 8 hours a day; 4 mines, 
employing 106 men, reported 9 hours to the day ; 6 mines, employing 
747 men, d 8 hours for the miners and 10 hours for the day men; 
1 mine, with 231 men, reported 9 hours for the two different classes of 
S) and 2 mines, employing 13 men, worked 10 hours. 

ere were no strikes or suspensions of labor at any of the Wash- 
ington mines in 1906. 
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There was 1 mine in which mining machinery was employed in 1906. 
The equipment consists of 1 long wall machine which produced 12,521 
short tons of coal. This is the only machine-mined coal reported in 
Washington since 1901, but while the use of mining machinery has not 
developed to any extent.in the State, there has been a notable installa- 
tion of coal-washing apparatus. There are 11 mines at which washing 
plants have been installed. The plants include 12 Luhrig and Robinson 

igs, 13 Forester jigs, and 9 Robinson, or Robinson-Howe installations. 
i e total quantity of coal washed was 784,817 tons, producing 657,030 
tons of washed coal and 127,787 tons of refuse. | 

Mr. D. C. Botting, the State mine inspector, reports that the total 
number of accidents in the coal mines of Washington was 98, of which 
22 were attended by fatal results. Of the 76 men injured, 40 were 
seriously and 36 slightly injured. The total number of wives made 
widows was 7, and the children left fatherless, 5. Of the number of 
fatal accidents, only 1 was due to theexplosion of gas; 6 were due to falls 
of rock in rooms; 11 were killed by mine cars, and 4 deaths were due to 
miscellaneous causes. The death rate per thousand of employees was 
4.86, and the number of tons mined for each life lost was 148,917, as 
compared with a death rate of 2.73 in 1905 and with a tonnage of 
220,379 for each life lost. 

The statistics of production, by counties, in 1905 and 1906, with the 
distribution of the product for consumption, are shown in the follow- 
ing table: 


Coal production of Washington in 1905 and 1906, by counties, in short tons. 


1905. 
aon To E &t icon Aver- N 

Loaded at! ¿9% manes | Made GS ESS 

‘ : trade for Total Total num- | number 

County. — | nnt and used| steam a quantity.| value. price ber of | of em- 
| P "| byem- | and tos days | plovees. 

ployees. | heat. i ' | active. 

King... oves vers 1,026,958 24,429 | 47,776 |........ 1,099,163 $1,810,773 $1.65 252 1,671 
Kittitas.......... 1,242, 943 9,692 | 28,210 |........ 1,280,845 | 2,284,263 ¡ 1.78 195 2,250 
gas MAA 361,644 2,960 | 26,692 | 88,616 479,912 | 1,036,411 | 2.16 266 827 
Other counties 4.. 2, 804 930 1,272 A 5, 006 9,811 | 1.96 174 17 


Total....... 2,634, 349 38,011 | 103,950 | 88,616 | 2,864,926 | 5,141,258 | 1.79 227 | 4,765 
1906. 
RING AAA 1,219, 047 37,331 | 54,152 |........ 1,310,530 ¡$2, 148,055 |$1. 64 273 1, 726 
Kittitas.......... 1,376, 771 18.372 | 27,469 |........ 1, 422,612 | 2,603,624 | 1.83 265 1,742 
Lewis............ 23, 693 275 1,912 iia 25, 880 61,382 | 2.37 188 70 
O e 35, 857 4,669 | 26,892 | 96,221 513,639 | 1,086, 145 | 2.11 263 280 
Other counties d.. 2,780 499 | X 244|........ 3,52 | 9, 2. 62 157 11 
Total... 3, 008, 148 61,146 | 110,669 | 96,221 | 3,276,184 | 5,908, 434 | 1.80 266 4, 529 
| i 
o Cowlitz, Lewis, and Whatcom. b Cowlitz and Whatcom. 
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The statistics of production, by counties, during the last five years, 
with the increases and decreases in 1906 as compared with 1905, are 
shown in the following table: 


Production of coal in Washington, 1902-1906, by counties, in short tons. 


Vesper: 
+) or de- 
County. 1902. 1903. 1904 1905 1906. crease (—), 

906. 
COULD. tie otc sere v is 1,800 a3,706 a3,53 | — 183 
King AA Saa eee eats 1,017,888 | 1,229,560 | 1,219,230 | 1,099,163 | 1,310, + 211,367 
¡A AA A 1,250, 1,369,716 | 1,340,400 | 1,280,845 | 1,422,612 | + 141,767 
DEWIS A det horas Dade 1,410 1,335 1,300 25, + 24,580 
PIGTOO ec rth etl aoe, Be aa 383, 60 572,800 531, 589 479,912 513,639 | + 33,727 
Skagit etc. Dorv uere EP ods 21,967 19,115 10,650: AA en pP LIES 
WHAICOMS. eroe xa eer Red 6,010 672 1; 3 eue ELS EPA A 
Other Counties.......oooooccolocnccon.oo... INN 30,840 A selene Ee S len 
Totales ends 2,681,214 | 3,193,273 | 3,137,681 | 2,864,926 | 3,276,184 | + 411,258 
Total value........... -| $4,572,295 | $5,380,679 | $5,120,931 | $5,141,258 | $5,908,434 | +$767,176 


a Includes Whatcom County. 


The coal fields of Washington are confined to the western and cen- 
tral portions of the State. Four principal fields may be mentioned— 
the North Puget Sound field, including the coal mines of Skagit and 
Whatcom counties; the South Puget Sound field, containing the 
operations in King and Pierce counties; the Puget Sound basin, just 
east of Seattle; the Roslyn field, in Kittitas County, on the eastern 
slope of the Cascade Mountains; and the Southwestern field, embrac- 
ing the counties of Lewis and Cowlitz. 

he coals of Washington range from lignite to bituminous cokin 

coals, and some natural coke and anthracite have been observed. 
The bituminous coking coals of Washington are the only coking coals 
on the Pacific slope of the United States. The coking coals are found 
in the Wilkeson-Carbonado district, in the South Puget Sound field, 
in the Roslyn field, and in the North Puget Sound field, but at present 
coke is made only in the first-named district. The Wilkeson-Carbo- 
nado coal runs high in ash and is usually washed before coking. 
The lignite or subbituminous coals of Newcastle and Renton, in the 
South Puget Sound field, are generally of high grade and well suited 
for domestic use. The steamship consumption in trade with Alaska 
and the Orient is now the most important market for the high-grade 
bituminous coals of Washington. 

Coal was first discovered in Washington in 1848, when a lignite of 
rather low grade was found in the Cowlitz Valley. Four years later 
bituminous coal was discovered on Bellingham Bay, Whatcom 
County, and the first mine in the State was opened on this bed. 
Shipments did not begin, however, until 1860. This mine was 
operated continuously from 1860 until 1878, when, on account of a 
fire caused by spontaneous combustion, the workings were abandoned 
and they have not since been reopened. Shipments were not resumed 
from any of the mines in the northern district until thirteen years 
later—1891. Coal was discovered in King County in 1859, and 
mining a fe near the present Issaquah in 1862. Shipments to San 
Francisco began in 1871, since which time the Washington mines 
have been an important source of coal supply to the San Francisco 
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market. About the same time the Talbot and Renton mines, which 
are in King County, began shipping, and rail connection between the 
Renton mines and Seattle was obtained in 1877. Production in the 
Green River field, also in King County, began between 1880 and 1885; 
and the Pierce County fields, which had been opened up in 1875 and 
afterwards abandoned, again began shipping about the same time. 
The Roslyn mines, on the cast side of the Cascade Range, were opened 
in the first half of the same decade. The Bellingham Bay mines in 
the first year of their recorded production, 1860, shipped 5,374 tons. 
in 1905 Washington's output of coal was 3,276,184 short tons. 

The United States census report for 1860 contains the first record 
of coal production in Washington. This production was entirely 
from the Bellingham Bay properties, in Whatcom County, and 
amounted to 5,374 short tons. The State did not assume much 
importance as a coal producer, however, until the opening of the 
Green River field, in King County, between 1880 and 1885, and of the 
Roslyn mines, in Kittitas County, which began producing about the 
same time. The growth of the industry since 1860, when production 
began, is shown in the table on a preceding page, giving the statistics 
of coal production in the United States from the earliest times to the 
close of 1906. 


WEST VIRGINIA. 


Total production in 1906, 43,290,350 short tons; spot value, 
$41,051,939. 

Since West Virginia passed Ohio and became in 1896 the third 
State in coal-producing importance, it has been steadily gaining on 
Illinois, and in 1906 (ten years later) surpassed Illinois and became 
the second coal-producing State of the Union. The production of 
coal in Illinois was almost entirely stopped during the eleven weeks 
following the suspension of mining operations pending adjustment 
of the wage scale. This suspension began on April 1 and continued 
until June 18, although there were some mines that resumed operations 
before the latter date and some that continued idle after that time. 
Notwithstanding this extensive period of idleness, however, the coal 
production of Illinois increased from 38,434,363 short tons in 1905 
to 41,480,104 short tons in 1906, a gain of 3,045,741 short tons. This 
would have been & normal increase in & year of undisturbed labor 
conditions, and as West Virginia's production had in 1905 approached 
within 2 per cent of that of Illinois, the probability is that the latter 
would have been surpassed as the Ed coal-producing State, even 
had there been no suspension of mining operations. West Virginia's 
production in 1906 shows an increase of 5,498,770 short tons, or 14.6 

er cent, in quantity, and of $8,710,149, or 26.9 per cent, in value. 

he increase In 1906 over 1905 was almost exactly equal to the total 
production of the State in 1888. The total production was 3 times 
what it was in 1897 and was nearly 50 per cent more than that of 
1903. "The greatest benefit to the coal-mining industry of West Vir- 
ginia which resulted from the suspension of operations in the com- 
petitive States was in the enhancement of values, the average price 
per ton for coal advancing frem 86 cents in 1905 to 95 cents in 1906, 
and increasing the total value from $32,341,790 in 1905 to $41,051,939 
in 1906, 
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A large amount of railroad building and coal-mining development 
work has been carried on, particularly throughout the southern and 
central portions of West Virginia during the last two vears, and the 
indications are that the ratio of increase in production in this State 
will equal if it does not exceed that of the other important coal-minin 
States, and there is every reason to believe that West Virginia wi 
continue to hold second place in this important industry. 

The total number of men employed in the coal mines of West Vir- 
ginia in 1906 was 50,960, who worked an average of 220 days, against 
48,389 men averaging 209 days in 1905, and 47,235 men averaging 
197 days in 1904. The average production for each employee in 1906 
was 849.5 tons, against 781 tons in 1905. The average daily produc- 
tion per man was 3.86 tons, against 3.74 tons in 1905; in 1904 the 
average production was 3.48 tons, and in 1903, 3.36 tons per man. 
It 1s probable that & large portion of this continued increase in pro- 
ductive efficiency is due to the increased use of machines for under- 
cutting coal, as shown by the fact that in 1903 there were 788 machines 
used in the production of 8,193,840 tons; in 1904, 901 machines were 
reported with & machine-mined production of 9,526,749 tons; in 1905, 
1,105 machines were reported with a machine-mined production of 
12,504,301 tons; and in 1906 there were 1,322 machines in use, with a 
machine-mined production of 15,565,113 tons. The percentage of the 
machine-mined product to the total output in West Virginia was 
increased from 28 per cent in 1903 to 36 per cent in 1906. 

The somewhat vigorous attempts which have been made from time 
to time to organize the coal miners of West Virginia have been only 
partly successful, and the majority of the mines continue to be oper- 
ated either on the “open shop" or nonunion basis, and over 90 per 
cent of the miners worked either 9 or 10 hours. In 1906, 308 mines, 
employing 31,531 men, worked 10 hours; 190 mines, employing 
15,208 men, worked 9 hours, and 42 mines, employing a total of 
2,507 men, worked 8 hours. In 1905, 251 mines, employing 25,731 
men, worked 10 hours; 161 mines, employing 14,387 men, worked 9 
hours, and 49 mines, with 3,532 men, worked 8 hours. 

The time lost by strikes or suspensions in West Virginia, when 
compared with the neighboring States of Pennsylvania, Ohio, Indi- 
ana, and Illinois, is insignificant. Out of a total of 50,960 men there 
were 4,101 on strike during the year, and these lost an average of 30 
days. The total time lost was only 1.1 per cent of the total time 
made. 

According to the statistics compiled by Mr. James W. Paul, State 
mine inspector, there were 268 men killed in the coal mines in the 
fiscal year ending June 30, 1906, and 299 men injured. "There were 
107 wives made widows, and 216 children were left fatherless. The 
death rate per thousand of employees was 5.65, and the number of 
tons mined for each life lost was 156,313. Of the total number of 
deaths, 4 were due to explosions of gas, 43 to explosions of dust, 23 
to explosions of dust and gas, 23 to explosions of powder and dust, 
12 to explosions of powder and gas, 99 to falls of roof, 2 to powder 
explosions, and 62 to other causes. 
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The statistics of production, by counties, in 1905 and 1906, with 


the distribution 
following table: 


of the product for consumption, are shown in the 


Coal production of West Virginia in 1905 and 1906, by counties, in short tons. 


1905. 
eo lUsed at 
Loaded trade mines Made 
at mines for 
County. : and into 
for ship- lused by steam coke 
ment. employ- and i 
" Ecc heat. 
I i 
Barbour............. 580,566 + 6,820 | 11,000 | 17,051 
Brooke.............. 228.226 10.940 290 4. cesa 
Cl s resaca 76,199 3, 490 TOD A 
Fayos. sp 6.767,0x1 93,191 ¡132,680 992,375 
GR oa iva 194,706 2,740 | 10. 480 [.......... 
Hancock............. 51.000 — 5,750 A 
Harrison............. 2,802,558 — 16,862 | 30,137 1,120 
Kanawha............| 3,816,643 ; 52,172, 46, 301 58, 461 
TORING «oerte er es 312, 300 ' 4, 450 6.500 |.......... 
MceDowell............ 5, 484, 764 i 66, 506 ` 81, 200 2,612,697 
MSO ues Esker coin 3,288, 002 ! 18,062 : 49,242 264, 953 
Marshall............. 362.279 71,032 : 5,402 |.......... 
Muson............... 39.432 55,820 DOM E aad 
MÜOIQUE. tia 1,634,265 | 17,233 . 48,882 | 568, 696 
Mineral.............. 506,278 8,522 ' 494 Loc 
Mingo...............- 1,562,857 96,507 20,102 5.......... 
Monongalia.......... 119,284 — 5.514 6,181 87, 381 
Nicholas............. 54,100 1 3,0680 |! BOO! once tuus 
Oli Seng os 80,483 : 27,538. 1,180 '.......... 
Preston.............. 619,827 1 15,776 ^ 23,136 178, 927 
Putnaimn............. 531,125 | 15,067: 2,575 oco e vrbi 
GOH 24 ied a ea se 792,440 | 22,500 | 12,928 .........- 
Randolph............ 243,607 | 5.001 | 6,270 | 262,200 ' 
Taylor............... 339.325 | 6.671 | 2.109 ).......... 
Tc ROT cud tete de 673,793 * 15,360 | 24,616 381, 290 
Other countiesa and 
small mines........ 37,235 | 35,214 BOO as 
Total.......... 31,159, 464 682,448 524,517 5, 425,151 
1906. 
Darbour............. 766.075 | 4,500 | 15,159 | 207,947 | 
O 457,476 | 22,730 305 Ace tn 
(MIT PM ER 76,462 | 2,260 GAB .......... 
Fayette... 0.020.220. 7,060,063 ` 86,006 :137.926 1,000, 567 
Grant A nae ee 282,112 2,593 | 12,321 AA 
Harrison............. 3.550.339 | 13,184 | 32, 432 11, 382 
Kanawha............ 4,756, 445 | 62. 417 | 59,945 1,500 
LOAN.. aaeanoa. onon | 576,443!) 8,211 |. 8,241 t.a. 
McDowell............ 16,002,513 | 71,353 (105,218 2,528, 593 
Marion............... 3,746,007 ' 21, 407 | 58. 405 337, 643 
Marshall............. l 412, 8 | 80,526 | 8,931 [....LL..... 
MASON. oaa daca cuteness | 72.286 | 37,375 ,. 2,990 j... 
Mercer. lv ' 1,651,501 * 16,134 : 27,676 | 504,519 
MiIneral...........eee, 656,386 : 4,250 1,302 ........... 
MUNGO) cosi roe she |2,141.070 46,776 22,430 ........... 
Monongalia.......... ^. 136,608 9,005 ' 8,272 | 173,503 
Nicholas............. 72, 100 | 5,360 | 2,175 OA 
Ühio A 03,009 | 26,472 | 1,083 l.......... 
Preston.............- 773,940 | 12.095 | 30,544 | 312,765 
Putnium....cus cas 540,523 4 3,330 | 4,872 |........... 
Raleigh 00.0201 1,054,960 | 14,134 ! 11,069 [7222007071 
Randolph............ 246,220 | 8,244 4,739 128, 559 
Tal. caras 432,095 | 0,348 | 3,084 |.......... 
AA 636,740 | 16,973 | 24,770 | 470,558 
Other counties ^ and 
small mines........ 124,372 | 37,944 | 2,538 |.......... 
{ 


ec» . c. n ntn 


Total Total 
quantity. value. 
| 

| 615, 437 | $447, 548 
| 239.396 | 219, 583 
| — 80, 424 81, 606 
7,985,327 | 7,341,575 
207.926 188, 955 
51, 683 76, 135 
2, 850.078 | 2,231, 496 
3,973, 717 | 3,349, 902 
|... 223, 319 217,329 
8,245, 167 | 6, 883, 006 
3,021,219 | 2, 862, 235 
438,773 408,015 
95, 756 106, 355 
2.200.076 | 1,938. 849 
575, 294 529, 041 
1,679, 526 | 1,304, 352 
218, 360 | 173, 765 
58,179 51. 937 
109, 201 103, 331 
837, 666 681, 500 
548,767. 558,736 
827,868 , 786,78 
517,078 460, 556 
, 348, 105 222, 593 
, 1,095,059 | 1,050,937 


12,549 


p. 701, 580 pat, 790 


483, 256 
19. 385 

8, 285, 402 
207.026 
3, (26, 337 
4,880, 307 
502, 895 
707,677 
. 163, 462 
511, 335 
112. 660 
199. S30 
661, 938 
.210, 276 


65, 648 


903. 681 | $802, 442 ` 
490, 040 - 
83, 308 . 


8, 267, 968 
292, 273 
3, 134, 689 
4,851,113 
576, 972 
8, 259, 449 


3, 621, 219 | 


495. 489 
109, 264 
2,039, 501 
664, 334 
2, 008, 922 
286, 837 
92,755 
125. 014 


—— ——— — M €— MÀ | | —MM | NY  — À—— 


a Gilmer, Lincoln, 


b Braxton, Giliner, 


&ncock, Lewis, 


an, Ritchie, Upshur, and Wayne. 


cap, | Aver» 

LA ver- ps age 
age num- num- 

Price | her of | ber 
| i davs ie 

active. ces 
DD A: ee 

$0.73 | 212 7 
| -92 340 | 474 
101 | 17 7 
| .92| 208 | 11.390 
.901| 258 205 
1.32} 208 120 
E 201 | 2,927 
.84| 185 | 6,289 
97 | 2340 311 
831 214 9,45 
‘7a! 290. 3,405 
2831 33 ^ 828 
Lili: 170,  3l0 
86 | 238 | 2,410 
092] 225 | 714 
En 215 | 2,461 
RO 199: 337 
ROT 164) 19? 
.95| 300. 157 
"RI | 224 ' 1,408 
102! 240. ‘94 
.95 i: 193 | 1,390 
891 215 508 
641 176 | 44 
.96| 247 1,028 
907 X 73 
. 86 | 209 | 48, 380 
$0.90 | 245 962 
1.01 | 218 6n) 
1.05| 179 101 
1.00 | 206:11117 
.98| 273, 304 
.86 | 231 | 3.251 
.90, 202 | 6,891 
.97 | 170 805 
-95 | 214 | 9,901 
871 245! 3.216 
.97 | 219 644 
97 | 204 260 
.93| 238, 2.161 
1.00 | 234 698 
91 | 246! 2,418 
87 | 228 3g 
1.16} 19 194 
103| 146 230 
.83 | 255. 1,578 
1.06 | 239 OSS 
1.05| 223] 1,798 
.89 | 241 415 
81 | 195 441 
1.03 | 269 | 1.235 
.99| 188) 272 
| .95 | 220 | 50, 960 


incoln, Ritchie, and Upshur. 
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The statistics of production, by counties, during the last five years, 
with the increases and decreases in 1906 as compared with 1905, are 
shown in the following table: 


Coal production of West Virginia, by counties, 1902-1906, in short tons. 


| | prios 

; : +) or 
County. 1902. 1903. 1904. 1905. 1906. ! qi ease 
| | (—), 1900. 

— s a NK e l i E 
Barbour...........eeeeeceee es 512,725 742, 928 666,019 | 615,437 | 993,081 |+ 378, 24 
DIA: E tag tates 40,372 35, 025 67,706 | — 239,390 | — 483,256 ;+ 243,880 
A A 22, 094 55,814 | 80, 424 | 79, 385 '— 1, 039 
PA cer exe 4,775,112 | 6,092,103 ¡ 7,222.247 1 7,085,327 8,285,402 + — 300,135 
Palos 2,776 78, 932 | 161,665 207, 926 297,026 + 89,100 
HancolkK...oooocconoccoocono. 80, 400 153, 763 | 79, 528 | 57, 683 | 70,251 + 12,568 
Harrison. ........... ce cee eee 2,066,507 | 2,501,638 | 2,714,832 | 2,850,678 3,626,337 + 775,659 
Kanawha.................-.. 1,848,617 | 3,034,912 | 3,131,250 3,973,717 . 4,880,307 + 906, 590 
A A O AAA nt QUEE EET ATA P MS loge Shans nada NP 
Logan. us Ri dades A A 326 223, 319 592,895 + 360,576 
Mcbowell.................... 5,459,655 | 6,103,800 | 6, 755, 138 | 8,245,107 ' 8,707,677 + — 462,510 
Mario os ces. yah sisi tines 3,397,194 | 3,133,099 | 3,407,469 | 3,621,219 4,163,462 + 542,243 
Marshall..................... | 243,791 72,807 308,591 . 438, 773 511,335 + 72,562 
Mason...........-22.0c eee eeee 144, 727 127, 646 117,437 | 95,7 112,660 + — 16,874 
Merce A eroe ced 3S | 1,248,279 | 1,375,780 | 1,761,265 , 2,260,070 | 2,199,830 i— 69, 246 
Mineral.................. ses 514, 093 569,619 | — 575, 661,938 |+ — 86,64 
MINO avast 806,174 ! 1,164,554 | 1,469,710 ^ 1,679,526 | 2,210,276 + 530,750 
Monongalia.................. | 153,474 161, 912 200, 567 218, 360 328,408 ¡+ — 110,048 
NICBOLIS8: eate p cr ER ess PE CE NR 21,050 38,452 | 58,179 79, 635 + 21,456 
O 230, 241 147, 232 118,725 ^ 109,201 121,464 + — 12.263 
A cs use o weise edi 590, 436 805, 060 605,626 , — 837,666 | 1,120,344 + 291, 678 
Putnam.................. cess 151, 250 298, 409 386, $40 548, 167 515,725 — 42 
Raleigh..................20006 281,817 417,459 501,794 827, 868 | 1,050,163 + 252,295 
Randolph................... , 400,145 458, 401 379,622 | — 517,078 387,762 — 129,316 
jos AMPLO 368, 650 292, 146 283, 332 348,105 | — 445,427 + 9,32 
Tucker............. PEA | 1,166,080 | 1,241,565 | 1,126,883 1,095,059 | 1,199,041 + 103,982 
Other counties and small ; 

MING MENTEM 53, 772 21, 957 33, 256 72, 549 | 94,603 + 22,054 
Total ara od | 24,570,826 | 29, 337, 211 | 32,406,752 | 37,791,580 | 43,290,350 + 5,498,770 


| | 


Total value............. $24, 748, 658 $34,297,019 825, 647, 014 $32, 341,790 $41,051,939 +88, 710, 149 
| i 


For commercial purposes the principal coal-producing regions of 
West Virginia may fe divided into four distinct districts. These may 
be distinguished by certain geographic or physiographic features. 
They do not include all of the coal-producing counties of the State, 
but do include the more important ones, and they contributed over 
90 per cent of the total output of the State in 1906. Two of these 
districts are in the northern part of the State and 2 in the southern 
portion. "The 2 in the northern portion are designated, respectively, 
the Fairmont, or Upper Monongahela, district and the Elk eo den Or 
Upper Potomac. Those in the southern portion of the State are the 
Pocahontas, or Flat Top, district and the New and Kanawha rivers 
district. The Upper Monongahela district is penetrated by the Balti- 
more and Ohio Railroad, and sends its coal to market over that 
highway. 

The Upper Potomac region is also reached by the Baltimore and 
Ohio Railroad, and is penetrated by the West Virginia Central and 
Pittsburg Railway. The Pocahontas, or Flat Top, region is tributary 
to the main branch of the Norfolk and Western Railway. All of the 

roduct of this district goes either west or to tide water over that line. 

e New and Kanawha rivers district is named from the 2 rivers which 
drain it, the coal being shipped partly by the Chesapeake and Ohio 
Railway and the Kanawha and Michigan Railway, which pass through 
it, and partly by barges on the Kanawha River. The most important 
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district from the productive point of view is that of the New and 
Kanawha rivers, which embraces the counties of Fayette, Kanawha, 
Raleigh, and Putnam. The coal from these 4 counties is drawn from 
2 different areas, most of the coal from Kanawha and Putnam coun- 
ties being from a higher geologic horizon than that of Fayette and 
Raleigh counties, but the district is practically compact and con- 
tinuous and is drained by the same waters and reached by the same 
railroads, so the 2 areas are considered as one district in this report. 


Coal production of the principal districts of West Virginia, 1886-1906, in short tons. 


Fairmont, or ¡Upper Poto- 


New and 
Year | Kanawha Romine Upper Mo- | mac, or Elk 
à rivers district Pr nongahela, Garden, 
| district.a i district.c | district.é 
: ESTNE ec — 

A ERE | 2, 290, 563 968, 484 406, 976 383, 712 
i eee al ee ete ee 2,379,296 | 1,357,040 520, 064 503, 343 
otto eet ates esse | eer 5 rend Hie: rds 
E E ee IUDA V RANA . 2,060, 016 

DO es AMC MAE Oen 3,012,414 | 2,702,092 600, 131 819, 062 
1801. ecu eso O eat tpaeió d 2o | 3,032,209 3,137, 012 1, 150, 569 1,052, 308 
(^ ss ea te ol ae es 3,773,021 | 3,503,260 | 1,141,430 942, 154 
Es E- E EX 

qM , 650, i i, 
E ISE T E eee T E 4,300,623 | — 4,044,998 | 1,550,256 | 1,125,601 
ER o ciate fees] ima] Lee) E 
———————— Set et ————  —— tacts id ; ; 

1808. O a a RN NON 5,047,272 | 5,521,160 | 2,525,291 1,531, 562 
O MISSUM ON LAICORUM 6,544,056 | — 6,033,344 | — 3,374,183 | — 1,786,009 
TN ANE a NUBE 7,804,879 | 6,901,637 | — 4,187,630 | 1,999,797 
T ne Nan tei ORAE RUE o da MIA HAC UE 8,427,574 | — 6,736,107 | — 5,174,160 | — 1,856,677 
B me em rum Pem| ie 
1904... .... I — 11,429,403 | 10,858,159 | 7,937,845 1, 858, 197 
1 ore a Peet A Art 13,474,282 | 13,378,468! 8,491,465 1,878, 279 
T ee a eer in e 14,953,677 | 14,621,316 | 10,686,659 | 2,158,005 


a Includes Clay, Fayette, Kanawha, Nicholas, Putnam, and Raleigh counties. 
b Includes Logan, McDowell, Mercer, and Mingo counties, and Tazewell County, Va. 
¢ Includes Barbour, Harrison, Marion, Monongalia, Preston, and Taylor counties. 

d Includes Grant, Mineral, and Tucker counties. 


In order to show the great increase made by West Virginia as a 
coal-producing State, the following table has been prepared. The 
statement shows that in 26 years there has been only one exception 
to a steadily increasing output, and that during the period the aver- 
age increase has exceeded 1,600,000 tons. 


Annual increase in the coal production of West Virginia, 1881-1906, in short tons. 


| 
Year. | Quantity. Year. | Quantity. 

1882 over 1881.......................... 560,000 || 1896 over 1895......................... | Lb 488, 335 
1883 over 1882.......................... 95, 833 || 1897 over 1896..............o......... i 4,371, 863 
1884 over 1883 ..............oo.oooooo... | 1,024, 167 |' 1898 over 1897.............o..oo.ooo.oo.-.. 2, 452, 840 
1885 over 1884... 0... eee ee eee 9,062 | 1899 over 1898......................... | 2,551,996 
1886 over 1885............. 00 .0e eee eee 636, 734 || 1900 over 1899.........oooocooocoooo.... | 8,394,212 
1887 over 1880...........ooooooomooooo... 875,824 | 1901 over 1900..............Luuuuuuu... | 1, 421,195 
1888 over 1887 ............ooooooomoo.... 617,180 |, 1902 over 1901......................... 502, 424 
1889 over 1888.............ooooooomomo... 733,080 || 1903 over 1902.............ooooooo.o.-.. 4,766, 415 
1890 over 1889...........ooooooooommmo.o.. 1,162,774 |, 1904 over 1903........ A iat 3,069, 511 
1891 over 1890.......................... 1,826,011 || 1905 over 1904.........oooooooooooooo.. ' — 5,884, 828 
1892 over 1881....................LLuus. 518,090 | 1906 over 1905..........ooooooooocoooo-. 5, 498, 770 
1893 over 1892...........0...02..0000... 969, 823 |. —————— 
1894 over 1893....... MORES 919, 179 |' Total increase in 20 years....... 41, 610, 350 

———————, Average annual increase............. 1,600, 

Total increase in 13 years........ 9, 947, 757 

Decrease in 1895............-.......... 239, 796 | 


Total increase in 14 years....... 9, 707, 961 | 
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Nearly 70 per cent of the area of West Virginia, or 17,280 out of a 
total of 24,780 square miles in the State, is included in the coal fields 
ot the Appalachian system, which crosses the State from Pennsyl- 
vania and Maryland on the north to Virginia and Kentucky on the 
south. Only the area lying to the east of the escarpment of the 
Allegheny Mountains is outside of the coal-bearing rocks. All of the 
coals of West Virginia belong to the bituminous or semibituminous 
varieties, but some cannel and a peculiar grade known as Kanawha 
splint are mined in the southern part of the State. One of the most 
important seams in the State is the celebrated Pittsburg bed of Penn- 
sylvania, which extends over a considerable portion of West Virginia 
and Ohio. 

Of West Virginia's total production about 90 per cent comes from 
5 principal mining districts, and nearly all of the other 10 per cent 
comes from 3 smaller districts. The more important of these are the 
Fairmont, or Clarksburg, and the Piedmont, or Elk Garden, fields in 
the northern portion of the State, and the New River, Kanawha, and 
Pocahontas fields in the southern portion. 

The Fairmont, or Clarksburg, region lies principally in Harrison 
and Marion counties, the beds from which the coal is mined here 
belonging to the Upper Productive Coal Measures. The most impor- 
tant bed is the Pittsburg, which has an average thickness of 8 feet 6 
inches, of which 7 feet are usually mined. The Waynesburg and 
Sewickley coals, the former poor and the latter good, also occur in 
this district, and run from 5 to 10 feet in thickness, but are seldom 
mined. The field is penetrated by the Baltimore and Ohio Railroad, 
which furnishes transportation for the product. 

The Piedmont, or Elk Garden, field was the first to be worked in 
West Virginia, coal having been mined in this district before the 
State was separated from the mother State of Virginia, and also con- 
temporaneously with the opening of the Cumberland, or Georges 
Creek, field in Maryland. It is a part of the detached portion of the 
great coal fields lying in Mineral, Grant, and Tucker counties, where 
the coal beds are somewhat folded. The coal approaches semibitu- 
minous in character. Two coals belonging in the Lower Productive 
Measures are worked. They are known as the '“E,” or Upper Free- 
port, and the “B,” or Lower Kittanning, and range from 4 to 11 feet 
in thickness. Transportation is afforded by the Baltimore and Ohio 
and the West Virginia Central and Pittsburg railroads, the latter 
being now a portion of the Wabash system. 

The New River field, as at present outlined, is confined to the val- 
ley of the New River and its tributaries, the productive portions 
being in Fayette and Raleigh counties. The coals of this district 
occur in the Lower Pottsville series, which lies below the Kittanning 
and Upper Productive Measures of the northern part of the State. 
The two beds which furnish the larger part of the product are the 
Sewell, which runs from 2 feet 6 inches to 5 feet, and the Quinni- 
mont, from 3 to 5 feet in thickness, the latter lying below and to the 
southeast of the former. The coal is of the ‘‘smokeless” coking 
variety, not unlike in quality that of the Piedmont field. One seam 
of coal, belonging properly to the Kanawha field, lies high in the 
hills in the New River district, and is extensively mined at Ansted, 
in Fayette County. The district is penetrated by the Chesapeake 
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and Ohio Railroad, which follows the course of the New River and 
furnishes transportation for the product. 

The Kanawha field lies immediately west of the New River field 
and includes the western d of Fayette County, all of Kanawha 
County, and a portion of Putnam County. It is drained by the Kana- 
wha and the Elk rivers. The coals of this field occur at a higher geo- 
logical horizon than those of the New River district and belong to 
the Lower Productive and Upper Pottsville Measures. The coals 
are variable in character and thickness. The beds usually vary 
from 3 to 5 feet in thickness where mined, but in some cases reach as 
high as 11 feet or more in thickness. A considerable portion of the 
coal is a high-grade, gas-producing fuel, Kanawha gas coal having an 
excellent reputation for this purpose. The principal beds are desig- 
nated as the North Coalburg, the No. 5, the Belmont, the Coalburg, 
the Winifrede, the Cedar Grove, ‘‘ No. 2, gas," and the Eagle. Trans- 
portation is furnished by the Chesapeake and Ohio, the Kanawha 
and Michigan, and the recently constructed Coal and Coke and Vir- 
ginian (Deepwater-Tidewater) railroads. The slack-water navigation 
of the Kanawha River also affords an outlet to market for the 
Kanawha coals. : 

The Pocahontas field lies in the southeastern corner of the State, 
in McDowell and Mercer counties, and extends across the State line 
into Tazewell County, Va. The coal mined in the Pocahontas, or 
No. 3 seam, is from 4 to 11 feet in thickness, averaging over 6 feet. 
During the last three years a large amount of development has been 
done on Pocahontas No. 4 and the Welch beds, and shipments from 
these beds have reached an important character. All of these occur 
near the bottom of the Pottsville series. All of the Pocahontas coal 
is a high-grade, semibituminous variety, one of the purest coals 
occurring in the United States. It is the only rival as a coke pro- 
ducer to the Connellsville coal of Pennsylvania, and as a steam fuel 
ranks with the Georges Creek, Cumberland of Maryland, and the best 
Clearfield coals of Pennsylvania. This district is penetrated by the 
DA and Western Railroad, over which the product is shipped to 
market. 

The smaller fields include the coals of the Big Sandy in Mingo 
County, in the southern portion of the State, this being in reality a 
continuation of the Kanawha field, with transportation afforded by 
the Norfolk and Western Railroad; of the Philippi field, in Preston, 
Barbour, and Randolph counties, which belongs to the Lower Pro- 
ductive Measures in the northern part of the State, and the Wheeling 
field, which includes the counties in the Panhandle along the Ohio 
River, where the Pittsburg coal is mined. 

Mr. Neil Robinson, of Charleston, W. Va., who has made a careful 
study of the coal resources of West Virginia, and who has kept in 
ack with its development, states that, as nearly as can be deter- 
mined from the data available, about 20 distinct seams are being 
mined in the State at the present time. Mr. Robinson has 
endeavored to obtain the statistics showing the productiveness of 
each of these seams, but this has been found impossible on account 
of the pardonable mistakes made by mine superintendents in corre- 
lating the seams they have opened. Each district has adopted a 
local nomenclature, and the 20 beds actually worked carry 42 differ- 
ent names. 
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From the building of new railway lines and the extension by vari- 
ous branches of the old transportation systems which have been in 
rogress during the last two or three years, there is every reason to 
elieve that the next few years will record a growth of the coal-mining 
industry of the State even greater than that exhibited during the past. 
The most important influence to be expected is that which will follow 
the completion of the Virginian, formerly the Deepwater-Tidewater 
Railway, from Sewells Point, near Norfolk, to the coal fields of the 
southern portion of West Virginia. This road penetrates areas con- 
taining the Pocahontas, New River, and Kanawha coals, most of 
them in their highest development. The Coal and Coke Railroad, 
from Elkins to Charleston, with its branches, has opened up impor- 
tant fields in the center of the State, as has also the Kanawha and 
West Virginia Railroad. Other promising fields are being developed 
by branch lines of the Chesapeake and Ohio Railway on Piney 
Creek and the Coal and Guyandotte rivers. The statistics of pro- 
duction in West Virginia since 1863, when the State was formed out 
of Virginia, are shown in the table on a preceding page, giving the pro- 
duction of coal in the United States fron the earliest times to the 
close of 1906. 


WYOMING. 


Total production in 1906, 6,133,994 short tons; spot value, 
$8,013,528. 

The coal production of Wyoming has increased each year since 1902, 
the gain in each of the last three years being approximately 500,000 
tons. The increase in 1906 over 1905 was 531,973 short tons, or 9.5 

r cent in quantity, with a gain in value of $676,577, or 9.2 percent. 

ince 1902 when the period of uninterrupted increase began, the coal 
production of Wyoming has increased from 4,429,491 to 6,133,994 
short tons, or nearly 40 per cent. In the report for 1905 it was stated 
that this increase in production had been due to legitimate demand 
and not to any attempt to force production, it being observed that 
with the gain in output there has been an advance in value, the average 
rice per ton having risen from $1.24 in 1903 to $1.30 in 1904 and to 
1.31 in 1905. The price in 1906 was the same as in the preceding 
year. 
^" Wyoming ranks second in the quantity of coal produced during the 
year per man employed. In 1906, 5,934 men were employed in the 
coal mines of the State, averaging 281 days each. The average pro- 
duction per man for the year was 1,033.7 tons, a rate exceeded only by 
Utah. {n 1905 there were 5,977 men employed for an average of 236 
days, and the average production for the year per man was 937.3 tons. 
This rate also was exceeded by the miners of Utah alone. The aver- 
age daily production per man in 1906 in the coal mines of Wyoming was 
3.68 tons against 3.97 tons in 1905. In 1904 the average tonnage per 
man per year was 914.9, and the average daily tonnage per man 
amounted to 3.49. Wyoming, Utah, New Mexico, and Colorado, of the 
Rocky Mountain division, and Maryland, Pennsylvania (bituminous) 
Virginia, and West Virginia, in the East, hold records for individua 
capaci among the mine workers. 
all but 2 of these States, Utah and Pennsylvania (bituminous), 
the majority of the miners work either 10 or 9 hours. In Wyoming in 
1906 there were 29 mines employing 5,500 men out of a total of 5,984 
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that worked 10 hours. The mines reporting any other than 10 hours 
were unimportant operations. 

Statistics relating to the use of mining machines show that there 
were, in 1906, 83 undercutting machines in use in the mines of Wyo- 
ming, compared with 81 in 1905, and with 72 in 1904. The machine- 
mined production has increased from 1,053,702 short tons in 1904 to 
1,236,750 in 1905 and to 1,339,422 tons in 1906. Of the total number 
of machines in use in 1906, 48 were of the pick or puncher type: 33 
were chain-breast machines; and 1 long wall and 1 shearing machine 
were used. 

The casualty record for 1906, reported by Messrs. Noah Young and 
D. M. Elias, State mine inspectors, shows that there were 36 accidents, 
15 of which resulted fatally. One wife was made a widow and one 
child left fatherless. The death rate per thousand was 2.53, and 
408,933 tons of coal were mined for each life lost. No death was due 
to explosions of gas, dust, or powder. Falls of roof and coal claimed 
more victims than any other one cause, 6 deaths resulting therefrom. 
Three men were killed by a train of runaway mine cars, and 6 deaths 
resulted from miscellaneous causes. 

The statistics of production, by counties, in 1905 and 1906, with 
the distribution of the production for consumption, are shown in the 
following tables: 


Coal production of Wyoming, in 1905 and 1906, by counties, in short tons. 


1905. 

| | ns "n | Used at | Aver- | AVET- | i 
' oca mines yei x age | Average 
Count dere trade for a | Total Total | cdd num- | Dumber 
Sun):  shioment land used’ steam oke TEN value. ' P T ber of | of em- 
m I '" byem-| and f as days | ployres. 

ployees.| heat. | ! | ` | active. 
x a cre EM ; Ec! (uec: EXE ae ee AE INN CS EIE 
Sweetwater...... 2,033,900 — 10,576 | 69,438 ........ ' 2,113,979 $2, S53, 790 + $1.37 275 2,314 
¡E AA 1,8Slo, 164 8,425 | 73,059 ........ 1,897,068 | 2,335, 134 1.23 153 1,711 
Other countiesa.. 1,459,007 | 30,707 | 87,133 10,857 | 1,587,704 | 2,104,075 | 1.33 264 | 1,932 
Small mines...... Lad ether aeuo d OTA tia al date mes d 2,070 2:099 LI E A e eda 
Total...... | 5,309,136 | 52,378 | 229,650 10,857 | 5,602,021 | 7,336,951 | 1.31 236 | 5,977 
10090. 

Converse......... 58, 418 | 1, 622 9,455 |........ 69,495 | $122,241 | $1.76 251 105 
Sheridan......... 961,515 | 18,593 | 34.210 |........ | 1,014,318 | 1.191,569 1.17 284 a 
Swertwater...... 2,035,601 | 11,705 | 74,240 |........ 2,121,546 | 2,911,316 | 1.37 274 2,229 
CIEL a oec nod 1,980.444 | 0,2760 | 89.052 '........ 2,078,772 | 2,020,228 | 1.26 277 1,750 
Other counties, 760, 645 ! 16,805 | 64.103 1,655 848,208 | 1,164,712 | 1.37 298 948 
Small mines......]........... e es A ne exces m 1, 505 3,462 | 2.21 l........o.o...---> 
Total...... 5,801, 623 | 59, 656 | 271,000 | 1,655 | 6,133,994 | 8,013, 528 | 1.31 | 281 | 5, %4 


a Bighorn, Carbon, Converse, Crook, Fremont, Johnson, Sheridan, and Weston. 
b Bighorn, Carbon, Crook, Johnson, and Weston. 
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Statistics of the production of coal, by counties, during the last five 
years, with the increases and decreases in 1906, as compared with 1905, 
are shown in the following table: 


Coal production of Wyoming, 1902-1906, by counties, in short tons. 


Increase 

; (+) or 
County. 1902. 1903. 1904. 1905. 1906. decrease 
| (—), 1906. 

o A 4 oe eesuensstuk 902 |............ 6,235 4, 605 | 4,743 | + 138 

CE THON eee aii) 382, 207 243, 323 336, 292 354, 358 | 450, 636 + 96,278 

CONVOTSO aras Zed uan 72, 329 91,050 77,386 64, 939 | 69,495 | + 4,556 

Sheridun..................... 309, 066 455, 309 554, 785 742,314 | 1,014,318 | + 272,004 

Sweet water Dredg a di alowed a E 1, 595, 340 1, 628, 944 1, 992, 993 2,113,979 2,121, 546 + 7,567 

Uinta Mp a NN ], 595, 333 1, 782, 668 1, 800, 069 1, 897, 668 2,078, 772 + 181,104 

wW e COR CRT E 457, 801 4106, 974 398, 367 409, 690 379, 990 — 29,700 

TOO deleto ah ie ee EM 

Fremont..................... 

Johnson.. L OUUU | 16,513 14, 934 9,254 11,798 a 12, 929 + 1,31 

Natrona................cessn. 

Small mines.................. EHE O 2,091 3,175 2,670 1, 565 — 1,105 
Total.. oaaao. 4,429,491 | 4,635,293 | 5,178,556 | 5,602,021 | 6,133,994 | + 531,973 
Total value............. $5, 236,339 | $5,731,281 | $6,747,909 | $7,336,951 | $8,013, 528 + $676, 577 

| 


a Crook and Johnson only. 


Coal-bearing formations underlie & larger proportion of Wyomi 
than of any other of the Rocky Mountain States. It is the secon 
dein producing State in the Rocky Mountain region, Colorado 
ranking first, and if production in Wyoming continues to increase 
in the next few years as it has done in the last twenty-five it will 
soon rival Colorado for first place in the region. Most of the pro- 
ductive area in Wyoming is included within the plains region, while 
that of Colorado is in or adjacent to the main mountain ranges. 
More than half of the coal produced in Wyoming is lignitic in char- 
acter, a large proportion of the lignite output coming from the fields 
which extend from North Dakota through southeastern Montana to 
the northeastern part of Wyoming. The bituminous fields occur 
largely in the more mountainous regions and are, like the other 
Rocky Mountain areas, in somewhat limited fields as compared with 
the lignite beds in the northeastern part of the State. Amo the 
more important producing areas are the Carbon and Hanna fields, 
in Carbon County, which include the operations at Hanna and Car- 
bon; the Rock Springs field, in Sweetwater County; the Hams Fork 
field, in Uinta County, and the Almy field, also in Uinta County, 
the last two counties producing nearly 75 per cent of the State's 
entire output. The principal lignite production is at Sheridan, in 
Sheridan County. Most of the lignite is black in color, and, aang 
many of the characteristics of bituminous coal, is frequently classe 
as such by the producers. The other fields which have not yet been 
reached by railroads are the Henrys Fork field, in the southern part 
of Sweetwater County; the Wind River field, in Fremont County; 
the Big Horn Basin, in Big Horn County, and the Teton field, in the 
northern part of Uinta Can Another field penetrated by the 
Union Pacific system is the Rawlins field, extending from the south- 
ern part of Fremont County through northeastern Sweetwater into 
Carbon County. The operations here are not of great importance. 
The Sublette field, in the western part of Uinta County, crossed by 
the Oregon Short Line, is also of little importance. 
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During 1906 the geologicai work of the Survey on the coal fields 
of Wyoming was done in Uinta County, continuing the survey pre- 
eni begun from Kemmerer north to Snake River. A survey 
was also made of the well-known Hanna field, in Carbon County, on 
the line of the Union Pacific Railroad. ` 

Coal mining in Wyoming is said to have begun in 1865, a produc- 
tion of 800 tons being reported as mined by the early settlers in that 
year. Active development began three years later with the com- 
pletion of the Union Pacific Railroad, and in 1868 the production 
amounted to 6,925 short tons. In 1869 the production had increased 
to 49,382 short tons, the output being use Pe Dy the railroad 
company. The growth of the industry since the first production in 
1865 is shown in the table on & preceding page, giving the produc- 
non of coal in the United States from the earliest times to the close 
of 1906. 
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COKE. 


By Epwarp W. PARKER. 


INTRODUCTION. 

As in the chapters on coke published in preceding years, the 
statistics of the manufacture of coke presented in the following pages 
include only the figures for that product which is obtained from the 
distillation or partial combustion of bituminous coals in ovens of 
the beehive type, or in retort ovens, and which is suitable for fur- 
nace and Shea use. The coke obtained as a by-product in the 
manufacture of illuminating gas, popularly known as gas-house coke, 
is not considered as coming within the scope of this report. Owing, 
however, to certain changes that have taken place in the manufac- 
ture of coke during recent years and the use of specially prepared 
coke for domestic and other purposes where smokeless fuel is desired, 
it has been necessary to include in these reports some coke which is 
not manufactured for strictly metallurgical purposes. When the 
m of the annual report, Mineral Resources of the United 

tates, was be in 1882, practically all of the coke manufactured 
was obtained from the beehive oven, the name being derived from 
the shape of the combustion chamber, which is similar to that of the 
conventional beehive. 

After 1893, when the first plant of 12 by-product ovens was com- 
pleted by the Semet-Solvay Company at Syracuse, N. Y., to the 
close of 1904, there was a steady and noteworthy increase in the con- 
struction of retort or by product recovery ovens in the United 
States. During the last two years, however, there has been some 
decrease in the development of this branch of the industry, and at 
the end of 1906 there were fewer by-product ovens under construc- 
tion than in any year since 1899. "The reason given for this is that 
manufacturers are not pushing the construction of these ovens 
because of the lack of profitable markets for the large quantity of 
coal tar, which is one of the important by-products of retort-coke 
manufacture. 

The coke product of the retort ovens is in some cases a high-grade 
metallurgical fuel and is primarily intended for such use, although 
the coke itself is not in all cases a primary product. In some in- 
stances the coke is a secondary product, but can not be considered a 
by-product like gas-house coke. 

As stated in the opening paragraph, considerable quantities of 
coke made in both the by-product and the beehive ovens are sold 
for other than meine purposes, and manufacturers are now 
making a specialty of the preparation of coke for domestic use, a 
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branch of the industry which is constantly growing. For these 
reasons it is impossble to make any separation of the coke, either 
retort or beehive, which is used strictly for metallurgical purposes 
from the other uses to which it is put, and it is no longer possible to 
limit the discussion of coke making in this chapter to coke used for 
blast-furnace and foundry purposes. Only gas-house coke is 
excluded. 

The coal consumed in the manufacture of coke in the United States 
is drawn from six of the seven bituminous coal fields, namely: (1) 
The Appalachian field, embracing the great coking-coal regions of 


Pennsylvania, Virginia, West Virginia, Ohio, Georgia, Alabama, - 


Tennessee, and eastern Kentucky; (2) the eastern interior field, 
which includes the coal areas of Illinois, Indiana, and western Ken- 
tucky; (3) the western interior field, embracing the States of Iowa, 
Kansas, Missouri, and Nebraska; (4) the southwestern field, includ- 
ing Arkansas, Indian Territory, and Texas; (5) the Rocky Mountain 
field, including Colorado, New Mexico, Utah, Montana, South Dakota, 
and Wyoming; (6) the Pacific coast field, in which the only coking 
coals are found in the State of Washington. The coal of the northern 
peor field, lying wholly within Michigan, has not so far been used 
or coke. 

A considerable quantity of coke is made in States in which there 
are no coal fields, namely, Massachusetts, Minnesota, New York, New 
Jersey, and Wisconsin. The ovens in Minnesota were completed and 
put in blast in 1904. The plant consists of 50 Otto-Hoffmann ovens, 
ocated at Duluth. The ovens near Baltimore, Md., and at Del Ray 
and Wyandotte, Mich., are supplied with coal from other States. 
One of the two plants in Wisconsin is composed of beehive ovens, in 
which coal from Pennsylvania is used. ith this exception all of 
the coking establishments outside of the coking-coal producing 
States are retort-oven plants. 

The unit of measurement used in this chapter is uniformly the 
short ton of 2,000 pounds. 


PRODUCTION. 


The total production of coke from the beehive and by-product 
ovens of the United States in 1906 amounted to 36,401,217 short 
tons against 32,231,129 short tons in 1905, an increase of 4,170,088 
short tons, or 12.94 per cent. The production in 1906, as in 1905, 
surpassed all previous records in the history of coke making in the 
United States. Of the total production in 1906, 31,843,090 short 
tons were produced in beehive ovens against 28,768,781 short tons 
in 1905; the production from retort or by-product ovens in 1906 was 
4,558,127 short tons against 3,462,348 tons in 1905, the increase in 
the production of beehive coke being 3,074,309 tons, and in the re- 
tort-oven product 1,095,779 short tons. From this it appears that 
while the total production from retort ovens in 1906 was only about 
12 per cent of the total output, more than 25 per cent of the total 
increase was in by-product coke. 

The value of the total coke product in 1906 increased in even 
greater proportion than the tonnage, from $72,476,196 in 1905 to 
$91,608,034 in 1906, a gain of $19,131,838, or 26 per cent, as com- 
pared with an increase of 12.94 per cent in quantity. The value of 
the product in 1906 was nearly double that of 1904, when the pro- 
duction amounted to 23,661,106 short tons, compared with which 
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the production in 1906 shows an increase of 12,740,111 tons, or a 
little over 50 per cent. 

The increased production in 1906, with the larger proportionate 
increase in value, was due primarily to the continued extraordinary 
demand created by the unchecked expansion in the production of iron 
and steel, and also, but to a minor degree, to the shortage in anthra- 
cite fuel occasioned by the suspension of operations in the spring of 
the year and to similar shortages in some of the bituminous coal- 
producing States, due to the same cause. The average price ob- 
tained for coke in 1906 was $2.52, as compared with $2.25 in 1905, 
and was the highest figure reached in a period of twenty-seven years 
with the exception of 1903, when, because of the fuel famine cause 
by the strikes of 1902, the average price of coke was advanced to $2.63. 

In considering the total value and the average selling price for the 
coke produced in the United States it should be remembered that in 
many cases the values are arbitrarily fixed. A considerable number 
of the coke ovens in this country are operated by large corporations 
which operate also coal mines and blast furnaces, the coke making 
being really only an incidental part of the business. In such cases 
the coke product is sometimes charged against the furnace depart- 
ment at cost and sometimes at a figure based upon the cost of coal 
mining and coke making, plus a percentage of profit on these opera- 
tions. The value is not fixed by the market price. In other cases 
the value is estimated upon the average prices for coke of a similar 
quality produced and sold in the immediate vicinity. 

The quantity of coal used in the manufacture of coke in 1906 was 
55,746,374 short tons, valued at $62,232,524. The value of the coke 
produced from this coal was $91,608,034, a difference of $29,375,510, 
which represents the profits on the coking operations less the cost of 
manufacture and the expenses of administration and selling. In 1905 
the value of the coal used was $50,614,674, and the value of the coke 

roduced was $72,476,196, a difference to cover all expenses of manu- 
factus, administration, and profits of $21,861,522. 

The year 1906 was one practically without precedent in the history 
of the coke-making industry. There was throughout almost the 
entire year an active demand for coke, with prices unusually high. 
There was not even the usual summer dullness, as the demand bot 
rails and bridge materials on the part of the railroads, and struc- 
tural shapes, due largely to the requirements of building opera- 
tions in San Francisco, kept the furnaces in continuous operation, 
and this in turn kept up the demand for coke. The year opened with 
coke in good demand and production was kept practically up to capa- 
city in most of the high-grade coking regions during the first of the 
year. During February there was a slight reaction with a falling off 
in the demand, and it was anticipated that a number of the ovens, 
particularly in the Connellsville region, would go out of blast. The 
apprehension, however, of a shut down of the coal-mining operations 
pending a settlement of the wage scale on April 1 overcame the 
declining tendency and the demand became again firm, with prices 
showing an upward tendency. Connellsville furnace coke, which in 
January sold as low as $2.15 per ton, was quoted at from $2.30 to $2.75 
per ton in April and May, the higher prices being usually for prompt 
delivery. With the settlement of the anthracite strike in May it 
was anticipated that there would be a falling off in the demand for 
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coke, but such fears were not realized, and the production was actively 
continued during June and July. Instead of the dullness which gen- 
erally prevails during the summer, there was a decided boom at that 
season, and prices continued to advance. The steady demand con- 
tinued during the fall and winter months, with the result that by 
December the price of Connellsville furnace coke had adyanced to 
from $3 to $3.60 per ton, while foundry coke was quoted at from $3.75 
to $4.50 per ton. 

There were at the close of 1906, 93,901 coke ovens in the United 
States, against 87,564 in 1905, an increase of 6,337. Of the total num- 
ber of ovens in existence in 1906, 5,305 were idle during the entire year, 
leaving 88,596 active ovens which produced 36,401,217 tons of coke, 
an average of 410.9 tons per oven. In 1905 out of 87,564 ovens 5,932 
were idle, showing that in addition to the new ovens added to the en- 
tire equipment in 1906 the number of ovens idle was 627 less than in 
1905. The 81,632 active ovens in 1905 produced 32,231,129 tons of 
coke, an average of 394.8 tons per oven. The idle beehive ovens in 
1906, with but few exceptions, were plants which had not been oper- 
ated for several years and had been practically abandoned or were 
new plants which had not been p in blast before the end of the year. 
The idle ovens in 1906 included 241 retort ovens, of which 56 were a 
bank of Newton-Chambers ovens at Pocahontas, Va., which have not 
been operated to any extent since their installation several years ago. 
The total number of 93,901 ovens in 1906 included 3,603 by-product 
recovery ovens, of which, as stated, 241 were idle during the year. 
This left 3,362 ovens which were operated during the year. The pro- 
duction from these 3,362 ovens was 4,558,127 tons of coke, which, 
deducted from the total output of 36,401,217 short tons, leaves 
31,843,090 tons as the output of 85,234 active beehive ovens. From 
this it appears that the average production from the by-product 
ovens was 1,356 tons, while the average output from each beehive 
oven was 373.6 tons. In 1905 the average production from each by- 
product oven was 1,158.8 tons, and that from each beehive oven 365.8 
tons. In 1905 the average production from by-product ovens was a 
little more than three times that of the beehive ovens, while in 1906 
it was nearly four times as great. 

At the close of 1906, 4,519 new ovens were in course of construction, 
of which 112, or less than 2.5 per cent, were of the retort or by-product 
type, and all of these were of the Otto-Hoffmann or United-Otto ty 
of structure. With the exception of one year, 1904, there were less 
ovens building at the close d 1906 than in any year since 1900, and 
there were fewer by-product ovens building at the end of 1906 than in 
any year since 1899. 

The number of completed retort ovens in the United States has a 
little more than trebled in five years, there being 3,603 ovens in exist- 
ence at the close of 1906, as compared with 1,165 in 1901. In the 
earlier year the production from this type of ovens was 1,179,900 tons, 
or 5.4 per cent of the total. In 1902 the production of by-product 
coke was 1,403,588 tons, or 5.5 per cent of the total; in 1903 it was 
1,882,394 tons, or 7.4 per cent of the total; in 1904 it was 2,608,229 
tons, or 11 per cent of the total; in 1905, 3,462,348 tons, or 10.7 per 
cent of the total, and in 1906, 4,558,127, or 12.5 per cent, of the total. 

Considering each bank of ovens as a separate establishment, the 
returns for 1906 show a total of 532 establishments, as compared with 
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519 in 1905 and with 506 in 1904. There were 69 establishments that 
were idle throughout the year, as compared with 75 in 1905 and 82 in 
1904. There were also 15 new establishments having a total of 1,887 
ovens, which were not completed and put in blast before the close of 
1906. 

The totals of the production of coke in 1905 and 1906 are presented 
by States and Territories in the following tables: 


Manufacture of coke in the United States, by States and Territortes, in 1905 and 1906. 


1905. 
| | Ovens. | Yield | 
à . . in duced Total value of coke 
State or Territory. uot Built, | Build- DO coke (short of coke. per 
i i i ing. : (per tons). ton 
| | cent). 
Alabama............... 42 i 9, 586 130 | 4,409,854 58. 4 2,576, 986 | $7,646,957 | $2.97 
Colorado 8.............. 15 3,421 0| 2, 368, 365 58. 2 1,378, 824 4,157,517 | 3. 02 
Georgia................ : ; 533 0 119,036 | 59.3 70,593 224, 260 3. 18 
Illinois. ............sss. | 5 275 0 16,821 | 61.3 10, 307 27, 681 2. 69 
Indiana................ i 1 | di {| stale porate A A is ae cilius cok ce O 
Indian Territory....... | 5 B88 | 50 123,480 | 44.4 54,781 199, 124 : 3. 64 
LANDSBS ccoo 6 91 0 6,501 | 68.0 4,425 13, 818 3.12 
Kentucky .............. i fi 495 0 154,753 | 51.4 79, 487 159, 659 2. 01 
Missouri................ l 2 | 6 | 0 2,551 | 61.9 1, 580 4,072 2. 58 
Montana............... 4 555 100 OR, TTT 45.8 31, 482 211,351 6. 71 
New Mexico............ 3 258 498 148, 469 50. 4 R9, 638 253, 229 2. 83 
O o coi c Ri E E 8 573 0 396, 061 69. 8 277,130 970, 897 3. 50 
Pennsvlvania.......... 226 | 42,008 | 2,354 | 31,030,345 | 66.3 | 20,573, 736 | 42,253, 178 2.05 
Tennessee.............. 16 2,615 60 562, 320 54.3 468, 092 1, 184, 442 2.53 
Ufali.:.l [eee eee 2 504 150 E NN) Renee ee b) OIER rr 
Virginia..........000.0- 16 4, 549 0| 2, 184, 369 68. 6 1, 499, 481 2, 869, 452 1.91 
Washington............ 5 216 0 85,715 | 62 ,137 251, 717 4. 74 
West Virginia.......... 143 | 19,189) 1,214 ' 5,329,695 | 63,8 3, 400, 593 | 6,548, 205 1. 92 
Marvland.............. l 200 O | 
Massachusetts.. ....... 1 400 | 0 
uds a A E n 
innesota.............. ` 9 99) 792109 > > 
New ie i 100 50 (222,723 | 74.7 | 1,660,857 | 5,500,337 3. 31 
New YOIK.-..-— iw ce 3 399 0 
Wisconsin.............. 2 308 80 | 
Wyoming.............. |] 1 74 0 | 
Total... 519 | 87, 564 4,751 | 49, 530, 677 65.07 | 32,231,129 | 72,476, 196 2.25 
1906. 
Alabama............... 42 9, 731 160 | 5,184,507 58.5 3,031,501 | $8,477, 899 $2.79 
Coloradoa@,............-- 15 3,419 8O 2,500, 196 ot. 7 1,455,905 ' 4,504, 748 3. 09 
Georgian... cc. eee eee eee 2 531 0 128, 052 51.9 70, 280 217,921 3.95 
MO oros 4 309 0 302, 163 74.2 268, 003 ¡ 1,205, 462 4. 48 
Indiana................ 1 48 Org ke Bored O mod poten Vot seit ach ead es ire PM 
Indian Territory ....... 5 490 0! 95206, 52.2 49, 782 204, 205 4.10 
Kansas.............uss. 5 81 0 | 2, 507 60. 5 1, 698 4,101 2. 42 
Kentücky.............. 6 402 0 148, 148 49.9 74, 064 169, 546 2. 29 
Missouríi................ 2L 6 0 LM Or Oe o oT ces 
Montana............... 1 032 100 69, 045 55.3 38, 182 266, 024 6. 97 
New Mexico...........- 4 571 450 261, 609 56.5 147, 747 442,712 3. 00 
ORG DR TE: 8 515 0 437,507 67.2 293, 094 | 1,013,248 3. 45 
Pennsylvania.......... 239 47,185 2,373 | 34,503,513 66.8 | 23,060,511 | 54, 184,531 2.35 
Tennessee.............. 17 2,731 138 929, 405 52 483,428 | 1,350,856 2. 79 
A A AE 2 61 170 10MM Cees (b) (Oe s PE 
Virginia ...........-...- | 18] 4,64 695 | 2,206,227 | 68.7 | 1,577,659 | 3,611,659 2. 29 
Washington............ 5 216 0 70,806 59. 4 45, 642 226, 977 4.97 
West Virginia.......... | 141 | 19,714 353 | 5,822,619 | 63.8 | 3,713,514 |. 8,192,956 2.21 
Maryland eas scence 
Massachusetts......... i 
elisa sies Beet supa tesa een 
o AA | r9 9 i 
New Jersey... ne, 12 1, 952 0 ¡ 2,861,934 72.9 | 2,085,617 | 7,474,889 
New York.............. | 
Wisconsin.............. 
Wyoming.............. | 
Total............. 532 9:3, 901 4,519 | 55, 746, 374 65.3 | 36,401,217 91, 608, 034 


b Included with Colorado. 
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Of the 25 State and Territories in which coke was produced in 
1906 there were 16 in which the production increased and 9 that 
showed a decreased output. All of those in which the production 
decreased were comparatively unimportant producers, their combined 
output amounting to less than 650,000 short tons. The 9 States in 
which the production decreased were Georgia, Indian Territory 
Kansas, Kentucky, Michigan, Minnesota, Missouri, Washington, an 
Wyoming, and their total decreases amounted to 29,545 tons. The 
increases in the 16 other States amounted to 4,199,633 tons, making 
a net increase for the United States of 4,170,088 tons. The produc- 
tion from the by-product ovens increased from 3,462,348 short tons 
to 4,558,127 tons, a gain of 1,095,779 tons, or 31.6 per cent. The 
production of beehive ovens increased from 28,768,781 short tons in 
1905 to 31,843,090 tons in 1906, a gain of 3,074,309 tons, or 10.7 
per cent. The most notable increases were in Pennsylvania, whose 
production increased 2,486,775 tons, or 12.09 per cent; Alabama, 
whose increase was 457,515 tons, or 17.75 per cent; and West Vir- 

inia, whose increase amounted to 312,921 tons, or 9.2 per cent. 

he greatest percentage of increase was shown by Illinois, whose pro- 
duction in 1905 was 10,307 tons, and in 1906 268,693 tons, this 
being due to the fact that & bank of 160 Semet-Solvay ovens at 
South Chicago was put in blast during 1906.  Illinois's percentage of 
increase in 1906 was 2,506.9. 

The increases and decreases in the several States in 1906, as com- 
pared with 1905, are shown in the following table: 


Increase and decrease in coke production, by States and Territories, in 1906, as compared 
with 1905 (in short tons). 


Total quantity. Increase. Decrease. 
State or Territory. ^o n > 
1906. 1905. Quantity. | pee Quantity. a 
= be Bil oon MN: 

AlRDAIAR. oil cl lcu EP HER 3, 034, 501 2,576, 986 457,515 Lin Notus dct edet de eda 
Coloradoa........................ 1,455,905 | 1, 4785, 824 77, 081 e y omnes ded A 
GPOTRIR. col eeo i e Sei ee ed 70, 280 OO IBN ES A 313 O. 44 
O hss cceee dora. 268, 603 10, 307 208, A ves ce 
Indian Territory ................. 49, 782 Sha laden phen ee "ER 4, 999 9.13 
KEI Lata 1, 608 do || oa ee cedure sha fe SU anes 2,727 61. 63 
Kentucky...........sssseeeeeees. 74,061 40 187 aus EAE: 5,423 6.82 
Missouri.....................uues. 0 ¡MES eg rece ites ont eed abet Y | 1,580 100. 00 
MONUDA aaron 38, 182 31,452 6, 700 21.8 entes | DN 
New Mexico................eeeess 147,717 NO, GN 58, 100 A AA 
OHIO neh O 203, 991 277, 130 16,54 O sha eas Lia nat 
Pennsylvania...................- 23,000,511 | 20,573,736 | 2,486,775 12200 stews | Saenen naia 
Tennessee... aa.. cece eee ee eee 4x3, 428 468, 002 15, 336 o Mp EEA Ne ats 
Virginias oon ei oat ha i ex vut 1,577,659 | 1,199, 481 78, 178 E mcrae eas 
Washington.................-...- 45,642 ET ei Satine Ae acl AS | 7.405 14.11 
West Virginia..................-. 3,713,514 | 3, 400, 593 312, 921 TE ME a | TERINA 
Maryland croacia 
Massachusett8..............oo... 
Michigan. ati 
Minnesota .....oooooooocooooomo o... 2,085,617 | 1,660,857 424,760 29-01 cmo pala atetiss ed ead 
New Jersey .....oooooooooooomo...- | . 
New York. une ence e Nen 
WISCONSIN iip esci yer Rs , 
Wyoining..........- eese | | 

TOTAL la 36,401,217 | 32,231,129 | 4,170,088 ¡e A ON eee 


i 
» | 


a Includes Utah. 
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The earliest record of coke production in the United States is that 
contained in the census report for 1880. In that year the total pro- 
duction of coke amounted to 3,338,300 short tons. Five years prior 
to that date, according to statistics compiled by the American Iron 
and Steel Association, the use of coke in iron furnaces exceeded that 
of anthracite coal. The same authority states that prior to 1855 
most of the iron made in this country was made with charcoal. In 
that year anthracite took the lead and maintained it until passed by 
coke in 1875. Six years earlier coke had taken the lead over char- 
coal. Now very little iron is made with anthracite, and charcoal is 
used only for making special brands of pig iron. A comprehensive 
idea of the growth of the coking industry in the United States is 
obtained by dividing the history of the last twenty years into five- 
year periods. TMEMAverage production for the three years 1880 to 
1882 was about 00 tons a year. In the five years from 1883 ` 
to 1887, inclusive, average production amounted to 5,980,459 
short tons. The average for the next five years, from 1888 to 1892, 
was nearly double that of the Pee five years, amounting to 
10,533,918 tons. This period was followed by the panic years of 1893, 
1894, and 1895, and the coke production showed only a small increase 
in the next five years, averaging during that time 11,418,536 tons 
year. The return of prosperous conditions, which began in 1896, has 
shown no decided setback since that time, and the production of coke 
during the five years from 1898 to 1902, inclusive, obtained an average 
of 20,689,347 tons, and exceeded for the first time a total of 25,000,000 
tons in 1902. . 

The average production for the last four years was 29,391,933 tons, an 
increase of 42.1 per cent over the average production for the five years 
from 1898 to 1902, inclusive. 

In the following table are given the statistics of the manufacture 
of coke in the years 1880 and 1890 and from 1900 to 1906 inclusive. 


Statistics of the manufacture of coke in the United States «n. 1880, 1890, and 1900-1906. 


| evens Value of | Per- 
Estab- Coal used Coke pro- | Total value coke at centage 
Year. lish- Build duced (short} of coke at yiel 

mente. | Built. - | (short tons).|"" ong). ovens. ovens, | of coal 

ing. per ton. |in coke 
1880............ | 186 | 12,372 | 1,159 5,237,741 3, 338, 300 $6, 631,267 $1.99 63.0 
1800... uz 253 | 37,158, 1,547 18, 005, 209 11,508,021 23,215,302 2.02 64.0 
1900. Ss seco, 396 | 58,484 5,804 32, 113, 553 20, 533, 348 47, 443, 331 2.31 63.9 
1901. 2... s ins 423 | 63,951 | 5,205 34, 207, 965 21,795, 883 44, 445, 923 2. 039 03.7 
1909... ia 456 | 69,069 | 8,758 39,604,007 25, 401, 730 63,339, 167 2. 49 64.1 
E 1 ones 500 | 79,334 | 6,175 39, 423,525 25, 274, 281 66, 498, 664 2.63 64. 1 
1904............ 83,599 | 4,430 36, 531, 608 23, 661, 106 46, 144, 941 1.95 64.8 
1905............ 519 | 87,564 | 4,751 49,530,677 32, 231,129 72, 476, 196 2. 25 65.1 
1906............ 93,901 4,519 55,746,374 36, 401,217 91,608, 034 2.52 65.3 


e A A A E A eer ————— "—Á 


The statistics of the production of coke in each State and Territory 
for the last five years, and the total annual production since 1880, 
are shown in the following tables. During the twenty-seven years 
covered by these reports there have been seven in which the produc- 
tion decreased as compared with the preceding year. The most not- 
able decreases were in 1893 and 1894, and were due to the panic and 
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depression which made those years memorable in our recent industrial 
history. The temporary boom of 1895 was followed by another 
period of depression in 1896, which was also reflected in a decreased 
coke production. The slight decrease of 1904 was due to a natural 
reaction from the abnormal production of the two preceding years, 
aided by the unsettled conditions of a Presidential year and a slump 
in the iron trade, which occurred during the summer months. 


Quantity of coke produced wn the United States, 1902-1906, by States and Territories, in 


short tons. 
State or Territory. 1902. 1903. 1904. 1905. 1906. 
Alabami A ers tu ecient ela nace 2,552,246 | 2,683,497 | 2,340,219 | 2,576, 986 3,034, 501 
COlOFBdOS, ada A 1,003.393 | 1,053,840 789, 06 1,378, 824 1, 455. 905 
(LaS d A oe hh eked oh weg teow d 82, 064 85, 546 75, 812 70, 593 10. 280 
A eben es Bus ote aire A A A . 4, 10, 307 268, 693 
Indian Territory .......................s- 49, 441 49, 518 : 54, 781 49. 782 
Käisi l2. s xe eria er tesa EE 20, 902 14,194 4, 425 1, 698 
Kentücky S oe oposAu ud etum ed hme arida 126, 879 115, 362 112 | 79, 487 74, 064 
EC A oL ELA PICS Bh etd re dal 5, 780 1, $30 2, 446 ND j... 
MONTANA: bes E ede ore ace 3, 463 45, 107 41, 497 31, 4&2 38, 182 
New MexiCtQ.... cle leer base ewe ius 23, 296 11,050 58, 259 89, 638 147,747 
NE EA 146, 099 143, 913 109, 284 277,130 293, 994 
Pennsylvania... eoo ere nth 16, 497,910 | 15,650, 932 | 14, 861,064 | 20,573,736 | 23,060,511 
Ténlessces a aus aux eon aig 560, 006 1875 379,2 468, 092 483, 
O saan Yat p EI SED hdres (b) (b) (b) (b) (b) 
ASIDE ECC 1,124,572 | 1,176,430 | 1,101,716 | 1,499, 481 1,577,650 
WuüshIUptolfi. iocis cessi lol rol | 40, 305 45, 623 45, 432 53, 137 45, 042 
West VIT sas . 2,516,505 | 2,707,818 | 2,283,080 | 3, 400.593 3,713,514 
Maryland. cocus es vera cio ai 
MassachusettS.......ooooooccnnonmmmmmno.. | 
O Sa He a foie 
innesota..... A nó r 
N c re est V 598,860 | — 932,428 | 1,451,172 | 1,660,857 | 2,085,617 
dl e eck dp Ola aes iS | 
Wisconsin. ..........0.. cece cece rere | 
WY VOMINE ad ee ; 
ii cis Lea oe eee ee O ee 
Dota li a | 25, 401, 730 , 25,274,281 | 23, 661, 106 | 32, 231, 129 | 36, 401,217 
a Colorado includes Utah. b Included with Colorado. 


Quantity of coke produced in the United States, 1880-1906, 1n short tons. 


1880.........ssss 3, 338,300 | 1889......... 10, 258, 022 | 1898.......... 16, 047, 209 
188 Lo 4, 113, 760 | 1890......... 11, 508, 021 | 1899.......... 19, 668, 569 
1882...........s. 4,793,321 | 1891......... 10, 352, 688 | 1900.......... 20, 533, 348 
ÓN 5, 464, 721 | 1892......... 12,010, 829 | 1901.......... 21, 795, 883 
(cade 4, 873, 805 | 1803......... 9,477, 580 | 1902.......... 25, 401, 730 
1885............. 5, 106, 696 | 1894......... 9, 203, 632 | 1903.......... 25, 274, 281 
1886............. 6, 845, 369 | 1895......... 13, 333, 714 | 1904.......... 23, 661, 106 
Jv DENEN 7,611, 705 | 1896......... 11, 788, 773 | 1905.......... 32, 231, 129 
1888............. 8, 540,030 | 1897......... 13, 288, 984 | 1906.......... 36, 401, 217 


VALUE OF COKE PRODUCED. 


In the following tables are presented statements showing the value : 
of the coke produced in each State and Territory during the last five 
years and the total value of the coke product of the United States 
each year since 1880. The effects on the coke trade of the fuel famine 
caused by the strike in the anthracite reon of Pennsylvania are 
shown by the greatly enhanced values of the coke produced in 1902 
and 1903. The extraordinary production in 1905, however, coupled 
with the high range of prices which obtained during the year, brought 
the total value up to an amount exceeding by nearly $6,000,000 the 
previous high-water mark of 1903. 
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The continued activity and expansion of the iron and steel indus- 
tries through 1906, added to the scarcity of fuel brought about by 
the suspension of coal-mining operations on April 1, resulted in a 
still further advance in prices during 1906 and an increase of $19,131,- 
838 over the high record made in 1905. 


Total value, at the ovens, of the coke made in the United States, 1902-1906, by States and 


Territories. 
{ 
State or Territory. 1902. | 1903. 1904 1905. 1906 

AISDATHS iii dida ve E ' $8, 300, 838 | $7,622,528 : $5,716, 413 | $7,646,957 | $8, 477, 899 
COlOLBdO. conose 22,754,341 ' 03,089,783 | a 2,590,251 |a 4,157,517 | a 4,504, 748 
GeOrg A an decal oensanivet 298,963 | 305,351 | 212.697 | "224,260 77.921 
Io P cannot oe eo Mus o se 9,933 27,681 | 1.205, 462 
Indian Territory ......................... 202, 921 227,542 209, 165 199, 424 204, 205 
A ees risa | 54, 702 50,221 23, 485 13, 818 4,101 
Kentucky... cuiu e nio ses ee eR tees 317,875 305, 327 138, 226 159, 659 169, 846 
MISSOUIT 4 cnc hs ph D RUE A E rena eite 14, 450 5,797 6,115 1.042: la oe ais 
MONTADA oru o be da VER onini. 360, 927 310. 882 280, 745 211,351 266, 024 
New MeXICO. conocimien mi RR dE 74,051 31,539 171,976 253, 229 442,712 
OHIO pee a ones ies obs 492,793 528, 142 337.606 070, 897 1, 013, 248 
PetiBsvivania. crac ld 38, 451,722 | 38,969, 101 | 25,027,462 | 42,253,178 | 54,184,531 
Tennessee.. A 1,597,041 ¡ 1,706,722 905,540 | 1,184,442 | 1,350,856 
Utaho ehh ee e A ae (5) (5) (b) (b) (b) 
Virglnil. og cise estes cce EET REC pis sae 2.322.228 | 2,724,047 , 1,772.717 | 2,869, 452 3, 611, 659 
Washington c — á(——— —— Aye 199, 195 214,776 207,357 251,717 226.977 
West Virginia..... 2.0.0.2... cece ee ce eens 5,833,226 | 7,115,842 | 3,757,850 | 6,548,205 | 8,192,956 
Maryland MED | | 
Massachusetts.....................llllul. | 
Michigan. eei enn REESE RP TE TE | 
New Jersey cir a 2,063, 894 | 3,228,064 | 4,777,403 | 5,500, 337 7, 474, 880 
New Y OF caca dz 
WISCONSIN ooo is o ara el 
a A A i | 

Total oio bec naaede a 63, 339, 167 | 66, 498, 664 | 46,144,941 | 72, 476, 196 | 91, 608, 034 

a Includes value of Utah coke. b Included with Colorado. 


Total value, at the ovens, of the coke made in the United States, 1880-1906. 


1880......... $6, 631, 265 | 1889......... $16, 630, 301 | 1898......... $25. 586, 699 
TSS ceres ders 7,725,179 | 1890 ......... 23, 215, 302 | 1899......... 34, 670, 417 
1882.22: 6593 8, 462, 167 | 1891......... 20, 393, 216 | 1900......... 47. 443, 331 
1883.2 uses - 8,121,607 | 1892......... 23, 536, 141 | 1901......... 44. 445, 923 
1884 ......... 7,242, 878 |1893......... 16,523, 714 | 1902......... 63, 339, 167 
Ibase i 7,629, 118 | 1894......... 12, 328, 856 , 1903......... 66, 498, 664 
loto: ¡AO 11, 153, 366 | 1895......... 19, 234, 319 | 1904 ......... 46, 144, 941 
I8BT PA 15, 321, 116 | 1896......... 21, 660, 729 | 1905......... 72, 476, 196 
I888 52:199; 12, 445, 963 | 1897 ......... 22, 102, 514 ' 1906......... 91, 608, 034 


From the preceding statements, showing the quantity and value 
of the coke produced in a series of years, the fallovimg tables have 
been prepared. These show the average price per ton obtained for 
the coke product in each State and Territory for the last five years 
and the average price of the total product since 1880. These average 
prices are obtained by dividing the total value by the total quantity 
of coke produced or sold. Although the figures may be accepted as 
indicating the general tendency of prices, they do not always represent 
the actual selling value of the coke, as has already been shown. Some 
of the largest producers of coke consume their entire product in their 
own blast furnaces. In some such cases the value of the coke is 
given at the actual cost of production; in others it is based upon the 
cost of production, adding & percentage of profit on the coking 
operations; and in still other cases the values are based upon the 
marketed product of & similar quality of coke in the immediate 
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vicinity. These conditions, however, continue without material 
change from year to year, so that the prices as given may be generally 
accepted as indicating the general condition of the market. 

The highest average price in the period of twenty-seven years was 
that of 1903, when the average for all qualities and in all States 
reached as high as $2.63—an increase of 14 cents, or 5.6 per cent, over 
1902. The average price for all coke sold in 1902 exceeded by 45 
cents, or 22.1 per cent, that of 1901, and was 18 cents, or 7.8 per cent, 
above that of 1900, when the prices of coke reached the highest point 
prior to 1902. As previously explained, the high average prices 
obtained in 1902 and 1903 were due to the anthracite strike and to 
the shortage of fuel caused thereby. A slump in the iron trade 
during the summer of 1904 checked production and reacted on the 
coking industry so that the output decreased and values were so 
demoralized that the average price for the year was the lowest since 
1899. The setback of 1904 was, however, temporary, and 1905 
developed into a year with exceptional activity and good prices, 
there being but a few weeks during the summer when demand was 
not up to supply and when prices were temporarily demoralized. 
The year 1906 was one of the most profitable and satisfactory in the 
history of the trade. This is shown by the fact that the average 
price for the year was $2.52, which was only 11 cents less than the 
extraordinarily high price developed in 1903, when the production, 
however, was only 25,274,281 short tons, while in 1906 it was 
36,401,217 short tons. 

The average prices of coke, by States, from 1901 to 1906, inclusive, 
and for the United States from 1880 to 1906 are shown in the fol- 
lowing tables: 


Average price per short ton, at the ovens, of the coke made in the United States, 1902-1906, by 
States and Territories. 


| 


State or Territory. | 3902, | 1903. 1904 1905. 1906 
A A O O $3. 25 $2. 44 $2. 97 $2.79 
a Cg fis moths "Cc 2. 74 3. 28 3. 02 3. 09 
CHOOT eo lore ee Bowie usd a cierre Ms A mate ond 3. 64 | 2. 81 3 18 3 95 
EU ONG cao ties ne A E ee RE EE 2. 24 2. 69 4. 48 
Indian Territory. eer ea oe is l 410 4. ! 4. 67 3. 64 4. 10 
DE IU M ai dsd isa 2. 62 3 2. 48 3 12 22 
EDT ta sen 2. 51 2. 2. 15 2. 01 2. 29 
Missouris was rA IY Us was weeks See Ma Bebe OS er ' 2. 50 3. 15 2.50 | 2 9N Y vue 
MONTADA sa sepe RE IRR Edad eeu 6. 75 | 6. 89 6.77 | & 71 6. 97 
NOW MOXICO ¿quicio Pies aaa ANS ! 3.18 ' 2. 85 2. 95 2. 83 & 00 
DUNO Serie TE Ic 337! 3. 67 33 3. 50 à 45 
Fonüsyl yani. so odin 86. che vnnes va cadens ds 2 33 | 2. 49 1. 68 2. 05 2.35 
TODOS oir | 2.85 ' 3 12 2.39 | 2. 53 2 79 
c REEL l (5 (è) (>) , (5 (>> 
A TT 2. 07 2 32 1. 61 1. 91 2 29 
Washi OM iS score 2a aleve ele e erate aw arian i 4.94 4.71 4 56 4.74 4. 97 
West VITRINA lia a ne Eae EET 2. 32 | 2. 63 1. 65 1. 92 2 21 
Marsans AA E EA As | 
Massachusetts. cc. 2.05426. sees etes Re ee. ME es, | ! 
A ADs. ooo suec eee e aa a e aai] 
New Jersey occo OOO NNUNU 345 3146! 229 331 3 58 
Now OE A A A d asa | i 
Wisconsin: A canbe rt saa eu dr sd ce ÓN | | | 
A rob eeius epe ON | | | | 

€ PES mA. [ 


A VOTER Cs. cu code epo br ko dM RD M , 2. 49 | 2. 63 
i 


a Includes Utah. ò Included with Colorado. 
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Average price per short ton, at the ovens, of the coke made in the United States, 1880-1906. 


O ui ais $1.99 | AAA $1.62 | 1898 ou ci $1.59 
DBS A 1:88 | 189072222: 2:025] o AAA 1.76 
Is LITA cost 1-97 1 L900 e as 2.31 
1883 A 1:491 A 1:90 | 1901. A 2. 04 
1881.2: v2: ee boots 1.49 1893 ea 1:74: 1902... ern 2. 49 
1880 iei A LARA Leslie ERE I ] 9£.] AAA 2. 63 
I580.- ot: Due 1203 1890.0 de eh eee s p) 4T Pd es eee e 1. 95 
IBSSI pai icida da 2.01: 1896.5:oe ene 1.84. | 1905... .12s cess 2. 25 
jl coca — 1,401 1592. wen DOS TOD ade 2.52 


NUMBER OF COKE WORKS IN THE UNITED STATES. 


The total number of establishments manufacturing coke in the 
United States at the end of each decade from 1850 to 1900 and at 
the end of each year from 1901 to 1906, inclusive, is shown in the 
following table. The numbers reported in 1850, 1860, and 1870 are 
for the census years; the others are for calendar years. 


Number of coke establishments in the United States since 1850. 


1850 (census year).... 4] 1890, December 31.... 253 | 1903, December 31.... 500 
1860 (census year).... 21 1900, December 31.... 396 | 1904, December 31.... 506 
1870 (census year).... 25| 1901, December 31.... 423 | 1905, December 31.... 519 


1880, December 31.... 186 | 1902, December 31.... 456 | 1906, December 31.... 532 


The 532 establishments at the close of 1906 included 15 with a 
total of 1,887 ovens which were not completed or had not been put 
in blast during the year and consequently did not contribute to the 
production. In addition to these there were 69 plants having a total 
of 5,305 ovens idle during the entire year. The latter were for the 
most part comparatively small plants having an average of 77 ovens 
each. The majority of them have been idle for several years, and 
some of them have been practically abandoned. Deducting the idle 
plants and those not completed before the end of the year from the 
total of 532 plants, it is found that there were 448 active plants duri 
1906 with a total of 88,596 ovens, or an average of 198 ovens to eac 

lant. 
E The total production from the 448 active establishments in 1906 
was 36,401,217 short tons, or an average of 81,253 tons for each 

lant. In 1905 there were 434 active plants, the total production 

om which was 32,231,129 short tons, or an average of 74,265 tons 
each, indicating that the average output from each plant in 1906 was 
9.4 per cent greater than it was in 1905. In 1880, the first year for 
which these statistics were collected, there were 186 establishments, 
the average production from which was 17,948 short tons, indicating 
that the average output from each plant in 1906 was 4.5 times what 
it was in 1880. 

It should be stated that the word ‘‘establishment” as used in this 
report is intended to designate the number of separate plants or 
banks of ovens whether operated or idle and whether reported from 
one central office or not. Different plants controlled or operated by 
one company are considered separate establishments. 
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The following tables show the number of coke ovens in existence in 
each State or Territory for the last five years and at the end of each 
five years since 1880: 


Number of coke ovens in each State or Territory at the close of each year, 1902-1906. 


State or Territory. | 1902. 1903. 1904. | 1905. 1906. 
A aaa le ac ara ' 780 | 8, 764 9, 059 9, 586 9,731 
COJO O. soci e a 3,010 | 3, 455 3, 419 3, 421 3, 419 

4 TM PE | 492 , 500 500 533 531 
Tino MEME | 149 | 155 155 275 309 
TOLADA ri A 50 | 36 36 36 48 
Indian Territory vs. spiders | 280 : 285 236 388 490 
indole a eink Sit tt E UE e Lu RAE 97 | 91 90 91 81 
Kontüéky Tcr" -——À——ÓECR l 485 | 499 449 495 462 
Maryland coins o aes Saeco wae ae CEN 200 200 200 200 
Massachusetts. ...iccsis esr et x RIEN | 400 | 400 400 400 400 
Michigan.. sra air mE 75 75 135 135 150 
nnl We RE m 50 50 50 
MISSOUT oc E atu E ce 8 8 8 6 6 
Montani.. cireni rier e iena ii te ates : 410 555 520 555 555 
New JO TUYA | 1 100 100 100 150 
New MOXÍCO css ignites Bo nra VER Ae rao Rehd | 126 126 234 258 571 
New Y A A A nate set fa 30 40 352 399 540 
A O la 449 440 539 573 515 
Pennsy land ...oooonircrr ir li eeeees |, 36, 609 40, 239 42,165 42, 608 47,185 
Tennessee... 0.2.2. eee eee eee eee EP | 2,269 2, 439 , 436 2,615 2, 731 
Utah anda rp Scene ad eso dti buda 40 504 504 504 
VITRIDIA ssa ees popa V—————————MÁ— 2,974 4,251 4,345 4,549 4, 641 
o ee 256 216 
West iul PEPPER ! 12,656 15,613 16, 929 19, 189 19, 714 
WISCONSIN ooo os ae ——————— TE i 1 
Wyoming. A a de cee a ee 74 74 | 74 74 74 
TOtül A A | 69, 069 79, 334 | 83, 599 87,564 93, 901 


Number of coke ovens in the United States on December 31 of each fifth year, from 1880 


to 1906. 
IE II ET 12372 : A OOO e cette A de 98, 484 
1885.0. ss eee Riso iaa AAA wise aay aes 87, 564 
T890- oot ets ois Sateen eS ese. 317. 158: 1-1906 oi duo ERI SPARE ent 93, 901 
1899 MER RO A DNE REIS 49, 565 


A statement of the number of ovens in course of construction at 
the end of each year since 1901 is shown in the following table. It 
is not intended to show by this the increase in the number of ovens 
from year to year, nor does it include the number of new ovens com- 
pletad. during any one year. It merely exhibits the condition of 
the industry as shown by plants under construction at the close of 
each year. 


Number of coke ovens building in the United States at the close of each year, 1901-1906. 


100 T. ios 0; 205:1- MOF a cus Dite ie 4, 430 
lol o — EE PEE A in MM ME 4, 791 
WS — Á——— NA ees RE eee SEE 4, 919 


RANK OF COKE-PRODUCING STATES. 


In the following table is shown the relative importance of the dif- 
ferent coke-producing States and Territories during the last five 
years. Pennsylvania, in the manufacture of coke as in the produc- 
tion of coal, has headed the list since these reports have been. pub- 
lished. West Virginia and Alabama have for the last twenty-five 
years been rivals for second place, alternating frequently, and West 
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Virginia has held it twice consecutively in 1905 and 1906, the first 
time in six years that either State has done so. All of the seven 
most aa gree States hold the same rank in 1906 as in 1903. The 
principal changes in 1906 were the advance of New York from four- 
teenth to eighth place and of Illinois from twenty-second to four- 
teenth, the advance being due to the operations of by-product coke 
plants in those States. 


Rank of the States and Territortes in production of coke, 1902-1906. 


State or Territory.| 1902. | 1903. | 1904. | 1905. | 1906. | State or Territory. | 1902. | 1903. | 1904. | 1905. | 1906. 
Pennsylvania...... 1 1 1 1 1 | Illinois........... 22 23 22 14 
West Virginia..... 3 os . 2 2 | New Jersey.............. 131 13] 13 15 
Alabama.......... 2 3| 2 3 3 || New Mexico...... 18| 21| 17, 15 16 
Virginia........... 4 4 | 4 4 4 || Minnesota........lo.....lo..... 21 16 17 
Colorado.......... 5 5 | 5 5 5| Kentucky........ 9 12 16 17 18 
Tennessee......... 6 6 7i 6 6 | Georgia.......... | 14 15 18 19 
Massachusetts.....| 7; 7 — 6| 7| 7 Indian Territory. 15| 17; 19| 19] 20 
New York......... 166 16 1, M 8 | Washington...... | 17 | 18| 18, 20 21 
Maryland......... NA . 8. 8 8 9 | Montana......... 13 191 2 | 21 22 
ubi o. io’ 9' 9| a] 10: Kansas.........-- |o 19! 0, 2: | B 
Michigan.......... | 14 Mn 10 9| 11 ' Wyoming........ | 20: 2: 24, 24 24 
nba ve 8! 10, 14, 10| 12)! Missouri.......... 2: 24 231 Bj... 
Wisconsin......... 12 15. 12, 12 
| 


| 13 i Indiana.......... ...... aM quM i Edo PM 


COAL CONSUMED IN THE MANUFACTURE OF COKE. 


The determination of the quantity of coal consumed in the manu- 
facture of coke is to a considerable extent a matter of estimate, as a 
large quantity of the coal so used is charged directly into the ovens 
from the mines without having been previously weighed or meas- 
ured. The only method of ascertaining the quantity of coal thus 
used is by the amount paid to the miners for mining, which is based 
sometimes upon the measured bushel or ton and sometimes by the 
cubical contents of the mine car, all of which standards are apt to 
differ materially from that of the ee ton or bushel. There are 
comparatively few establishments in this country at which the quan- 
tity of coal made into coke is accurately ascertained, though as the 
industry becomes better E E greater attention is being paid to 
exactness in this regard, and year by year the quantities as presented 
in the following tables become more accurate. It is still necessary, 
however, to estimate a large quantity of the coal consumed in the 
manufacture of coke. 

A considerable quantity of the coal which is not run directly from 
the mines to the coke ovens is crushed and washed before coking. 
such cases the weight of this coal before washing is given approxi- 
mately. In other cases the weight after the slate, pyrite, and other 
impurities have been removed is reported for the weight of the coal 
charged into the ovens. In still other instances coke ovens have been 
constructed chiefly for the purpose of utilizing the slack coal pro- 
duced, in which cases little or no account is taken of the weight of the 
coal. It can readily be seen, therefore, that any statement as to the 

quantity of coal used in the manufacture of coke is necessarily 
approximate, but as these differences appear from year to year the 
statistics as collected may be accepted as sufficiently accurate for com- 
parative analysis. As has been stated in previous reports of this 
series, an apparent discrepancy appears between the ¡statements 
21650—w R 1906— 49 
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ne the quantities of coal consumed in the manufacture of 
coke as published in the chapter on coal production and those pre- 
sented herewith. These discrepancies are in general due to the fact 
that a large ann ot coal is shipped to ovens at & distance from 
the mine. here this is the case the tonnage so shipped would be 
included in the shipments, the coal statistics showing only the quan- 
tity of coal made into coke at the mines. 

he quantity of coal used in the manufacture of coke, as obtained 
for this report, in the several States and Territories, from 1902 to 
1906, and the total quantity used each five years since 1880, are 
shown in the tables which follow: 


Quantity of coal used in the manufacture of coke in the United States, 1902-1906, by States 
and Territories, in short tons. 


Ala DAMA se e AS 4,237, 491 4, 483.942 | 3,996,578 | 4,409.854 5,184,597 
Colorado ca et ae ADOS. ned 1,095,188 | 1,776,974 | 1,376,354 | 2,368,365 2,566, 196 
A A Och Spit scade ade 129, 642 146.086 132, 270 119, 036 12% 052 
a IS isos ct ce Caceres A h | EE courte 8,131 16, 821 362.163 
Indian Territory. acc 110,934 110, 088 98. 847 123, 389 95, 206 
Kansis ek oe ad tenes d 35, 827 30, 503 14,525 6.504 2. 807 
RONGUICKY 2.45.0 cece tote pov ei DLE IN 265, 121 247, 950 140,139 154, 783 148, 448 
MISSOU Lord a 10, 430 3,004 3,815 2.551 0 
MONTADA 2526255402 tibia eee eka 99, 628 . 82,118 78,303 68,777 69,045 
New MOXICÓ. A CLER ES 40. 943 18,613 94.397 148. 469 261,609 
ONIS e o Lr ee ns Sree red tes A 219. 401 211.473 165, 487 396, 961 437.567 
Pernnsvivanid anu cepe RE RRAARRE ERE 25.017.326 | 23,724,207 | 22,432,064 | 31,030,345 | 34,503.513 
CONOS pP TES 1,025,564 | 1,001.356 718,181 862,320 929, 405 
EQ c Dc TEE COPA DOPO RODEO CHER em Sones (^) (^) (5) (^) (^) 
bua MT RP x - rt a hana 1,716.110 | 1,860,225 | 1,636,905 | 2,184,369 2, 206. 227 
Ai ds E eet eee test 5x 68.546 13,119 76,993 85.715 76, 896 
West Virginia...........eeeeeeee rne 4,078.579 | 4,347,160 | 3,543,338 | 5,329,695 5, 822.619 
Matrtland. eu tii T n Sr en i 
MaussachusettS.....0..0.. 00.22. cece ee eee 
MiCIIP AN ira gad ean tne ale ce bates | 
New ey IP 852,977 | 1,306,707 | 2,015,281 | 2,222,723 | 2,961, 934 
INOW) OF eee eee VALE | 
WISCONSIN. 2.6 gece Pence CE S Ew ale od 
hiuc elo dee 
TOTAL O Sees 39, 604, 007 | 39, 423,525 | 36,531,608 | 49,530,677 | 55,746,374 
a Includes coal coked in Utah. b Included with Colorado. 


Quantity of coal used annually in the manufacture of coke in the United States each fifth 
year, 1880-1906. 


Short tons. Short tons. 
IRBÜ 6 Isr cessare ES Ə, 237,741 | AAA Pe E aS 32, 113, 543 
TOO oec 8,071, 126 | 1905 2253 Sa oe une hd RED Tim 49. 530, 677 
Ili "Kn 18, 005, 209 | 1006 cobs coe ee Reese rec Pi 99, 746, 374 
PSU e LAT e erdt daa. 20, 848, 323 


QUANTITY AND VALUE OF COAL USED IN COKE MAKING. 


The total quantity and value of the coal consumed in the manu- 
facture of coke in 1905 and 1906, with the quantity and value of coal 
consumed per ton of coke produced, by States and Territories, are 
shown in the following bles The quantity of coal consumed in 
1906 was 55,746,374 short tons, against 49,530,677 tons in 1905. The. 
value of the coal used in 1906 was $62,232,524, compared with 850,- 
614,674 in 1905, there being a considerable difference in the value as 
compared with the quantity. In 1905 the average value per ton of 


COKE. 769 


the coal used was $1.02, and in 1906 it was $1.12, a difference of $0.10. 
There was also a marked difference in the value of the coke product, 
which was $72,476,196, or $2.25 per ton, in 1905, and $91,608,034, 
or $2.52 per ton, in 1906. 


Quantity and value of coal used in the manufacture of coke in the United States in 1905 
and 1906, and quantity and value of same per ton of coke, by States and Territories. 


1905. 
| Quantity |q- 
Coal used [Tota] value Value of | of coal V nor 
State or Territory. (short of coal, | coal per | per ton of | ee Sf 
tons). . ton. ‘coke (short; * obs 9 
tons). CORE: 
WIG DATING acest ce A eens 4, 400,854 | $5. 295, 883 $1. 20 1.711 $2. 0 
Colorao oeoc oo leu IR bob cab Eeoa ei 2. 368,365 | 2,359,540 . 996 ]. 718 1.711 
Iie E bye! 119.036 132, 200 1.11 1. 686 1.871 
MM A IN A De 16, 821 23,319 1. 386 1. 632 2. 202 
Indian Territory ............................. 123, 389 147,475 1.19 2. 252 2. GNO 
WHS A PHENOM NN 6, 504 1,640 1.17 1. 47 1. 720 
E A A saan Gees 154,78 66, 019 . 427 1. 947 . SII 
E e neuer eei eco d qui et EIER 2,551 1,931 . 757 1.615 1.223 
E IA A IN A Siew! 08, 777 204, 868 2. 98 2. 184 G. 508 
New MEXICO o XX VITSE TRI Re Pax 148, 469 140, 326 . 945 1. 656 1.567 
DEO A e A AN 396,061 656, 627 1. 729 1. 432 2. 476 
ENS IIA ve weircwe erem 31.030, 345 | 29,730, 804 . 958 1. 505 1. 445 
Tennessee. occ $62, 320 869, 488 1. 01 1. 842 ]. N6 
ic qu E ERR RD MARI TREO 2, 184, 360 1,818, 523 .832 1. 457 1. 212 
WASHINGTON Osa occas ED SR bg de 85.715 195,978 2. 286 1. 613 | 3. 687 
West VirgiDid.....ooooooomacoonancornomoonoos. 5,329,695 | 4,090,510 . 767 1. 567 1. 202 
ofr ez lo oc CM EPIIT; 
Massaehuset(is. ii e tute«b Su DePEDE WO 
MUCHO un esteso Fei ensue UG pU MU ner 
MIDBOSOI Ius seh eR EY Emp bao ei er ds 2,222,723 | 4,837,474 2.17 ]. 338 2. 903 
NUW TOES. cone fewest DELE hee RAIDER M ipaa i 
NEW Y OP CoL eiae wales e Mac exe bee Ew 
WISCONSIN ose vex evo Se A Re 
WSYOIDIDE. aas cane 9 escis nea ved Kran edo 
To o e de DELLA 49.530,677 | 50,614,674 1.02 | 1.537 | 1.508 
10096. 
ATIS ibid daa 5,184,597 | $6,582,102 | $1.27 1.708; = $2. 160 
E O rua ve eid Des 2.5606, 196 2,544,077 | .992 1. 762 | 1. 748 
GCOTE IA A ales oe IRURE 128, 052 151, 659 1. 18 1. $22 2.15 
Ilinois................... E TOME EE RE S ' 362, 163 068, 351 2. 07 1. 347 a 506 
Indian Territory A woes eee cs 95, 206 124, 383 1. 305 1. 914 ]. 498 
ADS dt aa 2.807 3.300 1. 177 1. 653 1. 946 
KENTUCKY AA A A A toes 148, 448 65, 648 | . 44 2. 004 | .NS2 
BLOC CN d ces zone beer ELA AUS 060.045 210,615 3. 05 1. SOS | 5.514 
New MEXICO e ales 261, 609 246. 460 | . 942 1.77 ` 1. 667 
O A A A ree d tuas o ewes i 437. 567 823.749 1, 88 1. 4&8 | 2. 707 
Pennsylvania. ..... 0... eee eee eee eee ce ee cece ees 94,508. 513 | 35.395, 374 1. 025 1. 406 1. 533 
A cc ee ee e e 929, 405 955, 739 1. 028 1. 922 1. 976 
bird MITT 2,206, 227 2,251, 143 . 98 1.455 1. 426 
VASTO a ed said aware te ee al ía 76, 806 154,004 2.015 1. 684 3. 303 
West Virginin ri bees ee se 5.822.619 | 5,230,561 ; . 898 1. 567 1. 407 
had aras , 
Massachusetts. 0.0.00... 0.2 eee eee eee 
ea AE ea hese hint ON : 
MINNESOTA E ee rvO ; . 
Now jets O cere ls OS 2, 861.934 | 6,523, 793 | 2. 28 1.372 3. 128 
NOW Y A pout ads beeen bene: i 
WEESCOOS MD rd est 
DENUNCIAR 
Total radiata Soaks a DOE AR 50, 746, 374 | 02, 232, 524 1. 116 1.531 | 1. 709 
i 


a [Includes Utah. 


The following table shows approximately the quantity of coal re- 
quired to produce a ton of coke in 1880, 1890, 1900, and each vear 
since 1901. It will be observed that during the last three years there 
has been a steady decrease in the consumption of coal per unit of coke, 
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due for the most part to the development of ap produet coke manu- 
facture, in which the yield of coke is considerably more than in 
beehive ovens. 


Coal required to produce a ton of coke, 1n tons and pounds. 


Year. Tons. | Pounds. Year. Tons. | Pounds. 
A tne banni Ow Mieke 1. 57 4.14051] 1903. AAA ee ee el is 1.56 3,120 
E AA Pe uc aed ante 1. 56 2,120.01 1004 AA aie ER eese 1. 544 3,088 
LOO A A e E uoi RE 1.57 3.140 || T905 .2 i eeu eT RD EHE E EE Md 1.537 3,074 
TOON once kae x Ea DEIN DE ate ded 1.57 xv EDDIE A RRS 1. 531 3, 062 
1002 auis AN os Oe Se A 1. 56 3, 120 


YIELD OF COAL IN COKE. 


By the yield of coal in coke is meant the percentage by weight of 
the constituents of the coal that remain as coke after the process 
of coking is completed. The following table shows that the general 
average yield of coal in coke is about 64 per cent, but this is believed 
to be somewhat excessive. For the reasons stated in connection 
with the quantity of coal made into coke, it is not always possible to 
obtain exact information on this point, as in many instances the coal 
is not weighed before being charged into the ovens, and the quantity 
consumed is largely an estimate. What has been said in regard to 
the decreased consumption of coal per unit of coke in connection 
with the preceding tables, due to the larger production in by-product 
ovens, is also applicable here in connection with the increased per- 
centage yield in the last three years. 

The following tables show the percentage yield of coal in coke in 
each State and Territory during the last five years, and for the 
United States each ten years since 1880 and each year since 1901: 


Percentage yield of coal in coke, 1902-1906, by States and Territories. 


State or Territory. | 1902. 1904. 1905. 1906. 
| 
Ala vetoes ects ABE REO EIE E xd ease puc 60.2 60 58.6 58. 4 58.5 
C OlOPHO0 Mq 59.2 59.3 57.3 58. 2 56.7 
o A aba ae le tenad | 63.3 58.5 57.3 59.3 54.9 
DOW ceeds O A PAI ue were et 54.6 61.3 74.2 
Indian Territory AAA eed bese Skee ss 44.6 45 45.3 44.4 52.2 
LUDSBS a a e Sanat pea ons 58. 3 46.5 65 68 60.5 
Kentucky zu aieo oe St ees is 47.8 46.5 45.7 51.4 49.9 
1 A A A NN A AENA 55. 4 61.2 64 01.09]. ous 
Montani- A eoo atu die o EIE | 53.7 54.9 53 45.8 55.3 
New Mexico... 20... ec cece eee eee OPERE E 56.9 59.4 01.7 60. 4 56.5 
ODIO. s eec eer A dpi Et Rian duets wees 66. 6 68 66 69.8 67.2 
Pennsy! VANS osorno cit tocados 65. 9 65.9 66. 2 66.3 66. 8 
TENES A do 54.6 54.6 52.8 54.3 52 
MIIEIDB o a Gk ree tah ete es eei LRL Ls 65.5 63.2 67.3 68.6 68.7 
WashiBgtoncs one escet ze ier eR Ie d ei beares 58.8 62.4 59 62 59.4 
West. Vibe As nicas c ia | 61.7 62.3 64.4 63.8 63.8 
MUEVAN: Vind e ae lso 
Massachusetts............. A | 
Michigan.......... 24d oo acd ota ETE Qe Ea uentus iere e 
New a A cs cievaboac teed EUN E Dd d ME i 70.2 71.3 72 74.7 72.9 
New Y ofK. ee aed aaa AS | 
WW ISCONISIN e i eaaa dee ke DEA ORA A ei ees 
Wy ONG A oe erence ne tees es | 
Total average...... lcs eee 64.1 | 64.1 ` 


a Average, including Utah. 


COKE. 771 


Percentage yield of coal in coke, 1880-1906. 


1880 oie hie tate eels 63 LOO) oct doi «083.4 ADO iris . 64.8 
JD CES 64 1902 sensi sae - 64.1 | M900 es cs 65. 1 
19005. 55. tede iaa 63.9) | AA 64.11 1906 cda . 65.3 


CONDITION IN WHICH COAL IS CHARGED INTO THE OVENS. 


In the following tables will be found a statement of the condition 
in which the coal was charged into the ovens in the several States and 
Territories during the last two years, and a résumé of the correspond- 
ing statistics for the last fourteen years during which these statistics 
have been compiled. In a number of the coal-producing States it 
has been found that a washing of the coal before charging it into the 
ovens has materially improved the quality of the coke. This has been 
particularly true in regard to the slack coal used. Most of the run- 
of-mine coal which is washed before coking is crushed before being 
washed, in order to effect a more complete separation of the slate, 
pyrite, and other impurities which exist in the coal. 

About two-thirds of the entire quantity of coal used in coke mak- 
ing is run-of-mine coal, most of which is charged into the ovens with- 
out being washed. It has been found, however, that the coking 
process is in many cases facilitated and a better quality of coke 
obtained if the coal is crushed before charging into the ovens, and a 
large quantity of the run-of-mine coal is crushed or disintegrated 
before coking, whether it is washed or not. Little, if any, large-size 
coal is coked in by-product ovens. During 1906, 13,620,713 short 
tons, or 24.4 per cent, of the total quantity of coal used in coke making 
was slack, and of this slack coal 5,835,912 short tons, or 42.8 per cent, 
was washed before being coked. Of the run-of-mine coal used in 
coke making 17.5 per cent (7,377,403 tons out of a total of 42,125,661 
tons in 1906) was washed before coking. There was a decided 
increase in the quantity of coal washed before coking in 1906 as com- 
pared with 1905, as shown by the fact that 13,213,315 tons were 
washed in 1906, against 9,551,137 in 1905. 

Among the more important coke-producing States it is to be 
- observed that in Pennsylvania only about 9 per cent of the coal used 
in 1906 was slack, and that 12.6 per cent of the run-of-mine coal used 
was washed. In 1905 only 5 per cent of the run-of-mine coal used 
in Pennsylvania was washed. In West Virginia nearly two-thirds of 
the coal charged into the ovens is slack, and of this about 10 per cent 
is washed; in Alabama from 40 to 60 per cent of the coal used 1s slack 
practically all of which is washed; in Virginia 10 per cent of the coa 
was washed in 1906, all of the washed coal being run of mine. In 
Colorado and Utah about 70 per cent of the coal coked in 1906 was 
slack, three-fourths of which is washed. All of the coal used in New 
Mexico is washed slack. In Tennessee about 60 per cent of the coal 
used is run of mine, nearly all of which is washed, and 40 per cent is 
slack, of which 60 per cent is washed. 
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Character of coal used in the manufacture of coke, by States and Territories, in 1905 and 


1906, 1n short tons. 


1905. 


Run of mine. 


| 


Slack. 


State or Territory. T 
Unwashed. | Washed. | Unwashed. | Washed. 

Ala DRID I eco ener eto E PNE EO 1,297,376 | 1,247,924 0 | 1,864,554 
Coloradoa rre gaere ie a 0 0 691,982 | 1,676,383 
GOODIES casos epe Ida 0 28, 495 0 90, 541 
IONS ue dod en ie EET 8,101 0 | 0 8.720 
Indian Territory..................... 21,80] lia 49, 407 52, 091 
Kasis. a eet seated es eee ae 0 0: 6, 504 0 | 
Kent. sees eases Pda y RR ES 23,168 0 35, 743 95,872 | 
Missouri. Le reick eed res dre terme EE 726 0 | 1,825 0 | 
MOULE hares Aes dene oe 1, 463 67,314 0 0 
Now MORI CO iw oo 3 29.5522 das 0 0 0 148, 469 
OOS re 8 ee ce c 6 oe ate phe 348, 502 0 10, 837 37,622 | 
Pennsylvania cocos cai [aa 26, 148, 696 | 1,335, 631 2,436,621 | 1,109, 397 
TODA a 1:34, 432 244, 302 46,073 437,513 
Virgilia seseina na nn 1, 096, 656 1,087,713 0 
Washington: oi patas 0 85.715 0 0 
West VIII. o estad ne ais 1, 445, 099 1,950 , 3,577,793 304, 853 
Maryland... i op ccs chances aia 
Massachusetts.................0.0005- | 
MIUDIERID cg sii 
MINE lc as indias 1,257, 204 176, 663 251,728 537,128 : 
New Jersey... esi excwpeie RES a RU | 
New YOO A Set iat at ends | 
WisSCONSiM.....oooocconccoonnrnnmmomo.. | 
Wyoming. cosa dado 

A A 31,783,314 | 3,187,994 8,196,226 | 6,363, 143 | 

1906. 

A ie oe gies eens 1, 493,549 | 1,810,089 121,122 | 1,750, S37 
Colorado. an idas 4, 866 703, 440 1, 065, 353 "792,537 
e gud A ee new seca 0 26, 485 0 101, 564 
IIO ho. Sue ok per RUN 251,870 0 0 110, 293 
Indian Territory..................... 50, 802 0 0 44, 494 
A A A 0 0 2,807 0 
A A a ne eee eis senis 1,000 0 65, 126 82,322 
MODA. tocado asse V ias 12, 935 56, 110 0 0 
Now Mexie0ssa esae toa 0 0 261, 609 
A A eae ute 356, 540 0 38, 737 42.290 
Pennsylvania. ..... cee eee eee eee 27,471,560 | 3,972,712 1,584,152 | 1,475,083 
Tennessee... ores e ru E RE A nee 81, X25 509, 532 142, 843 195, 205 
MUERTE | cee CR hsa ana og 1,014,299 228,347 1,054, 581 0 
Washington "v -————n————————— 0 70,685 6,211 
West Virginia.........oooocoonooo.... 2,093, 483 0 3, 388, 877 340, 259 
MATI Seite a RE ace ees 
Mussachusetts.. 0.0.0.0... 000.0 eee eee 
MICTI A xv LOI MESI ipe 
Minfeosotd s. eesosstiuko o EIE a Es 1,915, 523 0 322, 203 624, 208 
NOW JODTSUV Soi ia ee uec e 
New E ose ste eoe quu ci HET 
Wisconsin. coda dans Vos due PES ET REA 
báo c A 

DOLAR A 34,748,258 | 7,377, 403 7,784,501 | 5,835,912 


a Includes Utah. 


Total. 


4, 109, 854 
2,308, 365 


49,530,677 


5,822,619 


2. 861, 934 


50,140,374 


In the following table are given the statistics regarding the char- 
acter of the coal used in coke making for the years 1890, 1895, 1900, 


1905, and 1906: 


Character of coal used in the manufacture of coke in the United States, 1890-1906, in short 
tons. 


Year. 


a a as 


Run of mine. 


| Unwashed. 


14.060, 907 
15, 609, 875 
21, 062, 090 
31,783,314 
34, 748, 258 


Washed. 


Slack. 
Unwashed. | Washed. 
2,674, 492 931, 247 
3,052, 246 1,948, 734 
5, 677, 006 4, 004, 749 
8,196,226 | 6,363,143 
7,784,801 | 5,835,912 


Total. 


£2 


E 


ETLE 
~J En mo 
Sem 
REESE: 
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The increasing proportion of washed coal for coke making, as shown 
in the preceding table, is striking. In 1890 only 7 per cent of the 
total quantity of coal used was washed. In 1895 the percentage of 
washed coal was a little over 10 per cent; in 1900 it was 16.6 per cent; 
in 1905 it was 19 per cent, and in 1906 it was 23.7 per cent. 


COKE MAKING IN BY-PRODUCT OVENS. 


The statistics relating to the manufacture of coke in by-product 
ovens show that the total number of this type of oven completed in 
in 1906 was 3,603, against 3,159 in 1905 and 2,910 in 1904. The 
increase in 1906 over 1905 was 444, or 14 per cent. The production 
of by-product coke has increased from 2,608,229 short tons in 1904 
to 3,462,348 tons in 1905, and to 4,558,127 tons in 1906, the gain in 
1906 over 1905 being 1,095,779 short tons, or 31.6 per cent. The 
increase in 1905 over 1904 was 854,119 tons, or 32.7 per cent. Of 
the 3,603 by-product ovens in 1906, 241 were idle, leaving 3,362 ovens 
which made coke last year. 

The average production of the 3,362 by-product ovens in operation 
in 1906 was 1,356 short tons of coke, as compared with an average 
production for each oven in 1905 of 1,158.8 tons and in 1904 of 896 
tons. The average production from the beehive ovens in blast was 
373.6 tons in 1906, 365.8 tons in 1905, and 283.5 tons in 1904. 

The quantity of coal consumed in the manufacture of the 4,558,127 
tons of by-product coke in 1906 was 6,192,086 short tons, indicat- 
ing a yield of coal in coke of 73.6 per cent. In 1905 the percentage 
yield of coal in coke in by-product ovens was 74.8 and in 1904 it was 
73. These are much larger yields than can possibly be obtained 
in beehive ovens, as a portion of the “fixed” carbon in the coal is 
unavoidably burned in beehive-oven practice, while in the retort oven 
the operation is one of distillation only without the admission of air and 
all of the fixed carbon remains as coke. As previously shown, the 
average yield of coal in coke (including the output of by-product 
recovery ovens) for the United States in the last few years has been 
about 65 per cent, and this is probably higher than the results actu- 
ally obtained. The increase in the production of by-product coke is 
responsible for an increase in the general average yield of coal in 
coke in each of the last three years, from 64.1 in 1903 to 64.8 in 1904, 
65.1 in 1905, and 65.3 in 1906. 

What has been already commented on in previous reports about 
the slowness of manufacturers to change from the better known but 
wasteful beehive practice to the by-product recovery method of coke 
manufacture 1s particularly emphasized in the statistics presented 
in this chapter. For it would appear from the table following that 
the construction of by-product ovens had about come to a stand- 
still, especially when the records for the preceding five years are 
taken into consideration. At the close of 1901, when there were 
only 1,165 by-product ovens completed in the United States, there 
were 1,533 in course of construction, 498 of which were completed 
during the following year. At the close of 1902, 1,346 retort ovens 
were building, 293 of which were added to the completed plants in 
1903. At the close of 1903, 1,335 new ovens were building and 954 
of these were put in blast before January 1, 1905, at which time 832 
new ovens were in course of construction. At the close of 1905 there 
were only 417 new ovens building, and at the close of 1906 new work 
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was limited to 112 Otto-Hoffmann ovens, which were being added to 
the 260 ovens already built at Johnstown, Pa., by the Cambria Steel 
Company. These new ovens were completed and put in blast in 
February, 1907. 

This condition is somewhat difficult to understand when the econ- 
omies effected by the use of retort ovens have been so clearly dem- 
onstrated. These economies consist not only in the higher yield of 
coal in coke, but in the recovery of the valuable by-products of gas, 
tar, and ammonia. One of the reasons that has been assigned for 
the comparatively retrogressive condition exhibited by the statistics 
for 1905 and 1906 (comparison being made with beehive oven con- 
struction, 5,893 new beehive ovens having been completed in 1906, 
with 4,407 building at the close of the year) is the lack of a profitable 
market for coal tar, and yet the United States is importing coal-tar 
produc to the value of several million dollars annually, while the 

evelopment of the fuel-briquetting industry has been held back 
because of the lack of assurance of a steady supply of coal-tar pitch 
for & binder, and users of creosoting oils for the preservation of tim- 
ber complain of an insufficient domestic supply of this product of 
coal-tar distillation. 

There does not appear to be any trouble in disposing of the ammo- 
nia, for which a good demand exists, and the practicahility of lon 
distance transmission of the gas has been successfully demonstrated, 
thus insuring markets for the surplus of this retort-oven product. 
The Otto-Hoff mann oven plant ab Camden, N. J., is distributing gas 
to Plainfield, New Brunswick, and other cities and towns, the maxi- 
mum distance being 83 miles. 

The original cost of installation and the length of time required to 
build a by-product oven plant as compared with a beehive, together 
with the well-known unwillingness of iron masters to adopt a new 
fuel, are probably the most potent factors in holding back the devel- 
opment of the by-product coking industry. The prejudice of blast- 
furnace managers against retort-oven coke, the appearance of which, 
compared with Connellsville or other high-grade beehive coke, is 
indeed somewhat against it, has been decidedly pronounced; but 
this is gradually pe ding, and must in the end yicld entirely, to the 
effects of successful experience with by-product coke. "The fact that 
the Cambria Steel Company, of Johnstown, Pa., has added a fourth 
installment of 112 ovens to its by-product plant, making the total 
372 ovens, is sufficient evidence on this point. Of the 25 by product 
plants in the United States, 15 produce coke for blast-furnace use. 
Aside from the use of by-product coke in blast furnaces and foundries, 
the use of crushed and sized coke for domestic and industrial pur- 
poses as a substitute for anthracite coal in communities forbidding 
the use of smoke-producing fuels is growing. In the course of time 
the wasteful beehive oven must give place to the more advanced 
and more economical recovery oven, and with this change will come 
a transfer, in large part, of the coking industry from the coal minin 
regions to points nearer the places of consumption, particularly of 
the coke and gas, and with this will also be made a long stride in the 
abatement of the smoke nuisance, from which so many of the inte- 
rior and western cities are endeavoring to escape. 
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The most important development in by-product oven construction 
romised for the future is in the announcement made by the United 
tates Steel Corporation that a plant of 1,000 retort ovens will be 

built at Gary, Ind., and operated in connection with the new steel 
works under construction at that place. The type and the general 
method of construction have not been made public, but the ovens 
are reported as being different in design from the ones now in use, 
the aim being to produce a coke capable of su porig the heavy 
load of the modern blast furnace and a gas of high calorific value and 
in sufficient quantity for fuel in the manufacture of open-hearth 
steel. This is an encouraging sign, and bears out the prediction 
made in the preceding paragraph. 

The first plant of by-product ovens built in the United States was 
one of 12 Semet-Solvay ovens at Syracuse, N. Y. It was completed 
in 1893, and the production in that year amounted to 12,850 tons. 
This plant has since been increased to 40 ovens. The first plant of 
Otto-Hoffmann ovens was constructed at Johnstown, Pa., and con- 
sisted of 60 ovens operated in connection with the (now) Cambria 
Steel Company. The main difference in these two types of oven lies 
in the arrangement of the flues for the combustion of the gases used 
in heating them. In one the flues are vertical and in the other they 
are horizontal. Most of the by-product ovens constructed in this 
country have been of one of these two designs. At the close of 1906 
there were 1,295 Semet-Solvay ovens in operation, with none build- 
ing; of the Otto-Hoffmann type there were 1,890 completed and 112 
building. In addition to these there were 362 Rothberg ovens in 
operation during the year, but no new ones of this type were under 
construction. The plant of 56 Newton-Chambers ovens constructed 
at Pocahontas, Va., has not been in operation for several years. 

In the following table is shown the record of by-product coke 
ee since 1893, when the first plant was established at Syracuse, 


Record of by-product coke making, 1898-1906. 


Ovens. Ovens. 

Year ii Production. Year ii Production 
Built. | Building. | short tons). Built. | Building. | (short tons). 
TRIZ ER 12 0 12, 850 | 1900. ......... 1,085 1,096 1,075,727 
tds 12 60 16,500 |! 1901.......... 1,165 1,533 1, 179, 900 
1 a 72 60 18, 521 1902.......... 1, 663 1,340 1, 403, 588 
A Des des 160 120 83,038 || 1903.......... 1,956 1, 335 1,882, 304 
1897... ses 280 240 261,912 || 1904.......... 2,910 2, 605, 229 
1898........... 520 500 204, 445 || 1905.......... 3,159 417 3, 462, 348 
T8090 AN 1,020 65 906, 534 || 1906.......... a 3, 603 b 112 4, 558,127 


a Includes 1,295 Semet-Solvay, 1,890 Otto-Hoffmann, 362 Rothberg, and 56 Newton-Chambers. 
b Otto-Hoffmann. 
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In the following table is shown the record of by-product coke ovens, 
by States, at the close of 1902-1906: 


Record of by-product ovens, by States, 1902-1906. 


Dec. 31, 1902. | Dec. 31, 1903. | Dec. 31, 1904. | Dec. 31,1905. | Dec. 31, 1906. 


———— pa, —— — TM | ———  ————— | — ÀÀ— — ——Ó, 


Btate. 


Com- Build- | Com- | Build- | Com- | Build- | Com- | Build- 

pleted.| ing. pleted.! ing. | pleted.| ing. |pleted.| ing. |pleted.| ing. 
Alabama..........- 240 — 40! aol 40! 240| 40! 280 ol 280 0 
Illinois............. 0 0 0 120 0 120 | 120 0 160 0 
Maryland.......... 0 200 200 0 200 0 200 0 200 0 
Massachusetts. ..... 400 0 400 0 400 0 400 0 400 0 
Michigan........... 15 60 T: 60 135 0 135 15 150 0 
Minnesota.......... 0 0 50 50 0 50 0 50 0 
New Jersey......... 100 0 100 | 0 100 0 100 50 150 0 
New York.......... 30 574 | 40 ' 500 352 658 399 0 540 0 
e eros 50 60 50| 6 116 14 130 0 130 0 
Pennsylvania....... 2 412 | 675 | 419 | 1,061 0; 1,050 212, 1,207 112 
Virginia............ 56 0 | 56 0 56 0 56 0 56 0 
West Virginia...... 120 | 0 120 0 120 0 120 0 120 0 
Wisconsin.......... 0 0. 0 80 80 0 80 80' 160 0 
Total......... 1,063 | 1,346 1,956 1,335 | 2.910, 882) 3,159 | 417 | 3, 603 112 


The distribution by States and by kind of by-product ovens built 
and building in the United States at the close of 1906 is shown in the 
following table: 


Kind of by-product coke ovens built and building in the United States, by States, at the 
cloge of 1906. 


¡Otto-lofImann 


Semet-Solvuy. ; and Sehnie- | Rothberg. Total. 
Btate. | wind. 
— i m _ m ! - : diii de 
4, c Build- : Build- Build- Build- 
Built. | ing. Built. | hb | Built i Built ing. 
aa 7 E i 
Als DOM ocioso cate RO NE NES RM RW Me aaa ate neces 280 0 
A oa cue dete (D EOM A | MEME PESEE eer 160 0 
Maryland). AA pares heme creer A ee edA E 200 0 
Massachusetts. a... o L a. Duc "C MAPAS aan SIENA 400 0 
| (nino) mr 120: 2252222:5 d kate ote eae tele es Sab 150 0 
Minnesota... ooo O A as LEO E A 50 0 
New Jersey.. O IIIN | ADEM ius oa p EEES 150 0 
on béo oso ot Go AA eben 70 pu IRR ee | 7 ais oan 0 
A E 50 1........ 80 1.2. s ] 0 
Pennsylvania....................... BSG E | 82 | a ente NACER: 1.207 112 
AA liess. neon O PO DNA VN OE a 56 0 
West Virginla....................... E PC c-r 120 0 
WISCODBID oie 5 eee css ened i m RSS I00* ease ce es WS a hia ca gas IM 160 0 
e AAA A 1,20 ogi ty , 1,890 112 | S62 ui ad | 3,603 112 
a Newton-Chambers. 


The writer is indebted to Mr. Albert Ladd Colby for the followin 
compilation showing, in addition to the number of ovens at bach 
by-product pant in the United States and Canada, the uses to which 
the coke and gas are put, the dates the plants were put in operation, 
and other interesting information regarding their construction and 
operation. This statement includes also the garbage-carbonizing 
p ant of Semet-Solvay ovens at Boston, Mass. "The ovens classed as 
“Otto” include Otto-Hoffmann, United-Otto, and Schniewind types. 
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IMPORTS AND EXPORTS. : 


The following table gives the any and value of coke imported 
and entered for consumption in the United States from 1901 to 1906, 
inclusive. In the reports of the Bureau of Statistics of the De art- 
ment of Commerce and Labor, from which these figures are obtained, 
the quantities are ressed in on tons of 2,240 pounds. These 
have been reduced to short tons in order to make them conform to the 
standard unit of this report. 


Coke imported and entered for consumption in the United States, 1901-1906, in short tons. 


E 1 EERTE 81,456 $266,075 | 1904.................. 180,855 $648, 521 
1909.5 S 140,489 423,775 | 1905.................. 203,142 796, 545 
ted 142,776 437,625 | 1906.................. 147,819 570, 150 


The quantity of coke exported from the United States has increased 
each year since 1900. The exports for the last six years are shown 
in the following table, the quantities in this case also being reduced 
to short tons: 


Coke exported from the United States since 1901, tn short tons. 


10 Lanas obs . 430,450 $1,561,898 | 1904................ 585,861 $2, 311, 401 
T902 AM 439, 590 1,785,188 | 1905................ 670,939 2,243,010 
1903. na te 466,351 2,091,875 | 1906............... . 857,013 2,793,951 


The following tableshows the value of the coal-tar products imported 
into the United States and the duty paid thereon 1n each year since 
1896, inclusive: 


Coal-tar products imported into the United States, 1896-1906. 


Alizarine and col- 


‘ ors or dyes, nat- p 
Salicylic acid. ural and artif- Aniline salts. 


Year. cial. 


Coal-tar colors or 
dyes, not specially 
provided for. 


Value. | Duty. Value. Duty. mi d Duty. ER DU 


i 
AAA A AAA A ee 
18962................ $138,013 | Free. $994,395 | Free. $662, 459 | Free. | $2,918,333 | $729,583 
yr a dices 201,980 | Free 1,023, 425 | Free 812,884 | Free. | 3,163,182 790, 796 
CITI 28, 688 | $6, 794 886,349 | Free 1,087,704 | Free. | 3,723,288 | 1,098, 532 
| to! A cse ses 57,192 | 18, 536 700,786 | Free ,130 | Free. | 3,900,099 | 1,170,030 
19003................ 89,175 | 24.069 771,336 | Free 537,812 | Free. | 4,792,103 | 1, 437,031 
jo EUR 76,786 | 22, 227 713,392 | Free $89,535 | Free. | 4,034,171 | 1,210.251 
1909. ek Steet id ately 57,852 | 21,913 | 1,028,327 | Free 631,467 | Free. | 4,911,668 | 1, 473,500 
pr -———— — 19,012 | 7.827 660,464 | Free 789,553 | Free. | 5,252,611 | 1,575. 783 
1901... soos 7,305 | 3,276 636,418 | Free 686,184 | Free. | 4,903,077 | 1, 470. 923 
1005 crece aeo E x e 2.214 625,491 | Free 789,052 | Free. | 5,673,242 | 1,701,973 
100: ¿o 2,772 991 661,155 | Free 806,901 | Free. | 5,717,932 | 1,715,380 
Coal-tar products not 
Coal-tar, all preparations,| medicinal, not dyes. Total 
not colors or dyes. known as benzol, on 
Year. toluol, ete. 

Value Duty Value. Duty Value Duty 
A cess ut wee A | Toute d $4,713, $729, 583 
rp Pec NU pa cU Tr op M 5,201, 471 790. 796 
1898 —— PE $134, 416 $26, 883 $228,037 | Free. 6, 088, 482 1, 132, 209 
LSO Oe kis bec Set eedows 221,101 44, 220 393,602 | Free. 6,015,910 1, 232, 786 
1900 A 274, 946 54, 989 397,780 | Free. 6, 863, 152 1,516, 689 
190] i scie aie 342,116 68, 423 383,559 | Free. 6, 139, 559 1, 300, 901 
1909 c a dut 490, 99, 386 368,098 | Free. 7 , 494, 340 1.594, 799 
1903. coc ds 544,176 108, 835 425,009 | Free. 7,690, 885 1, 692, 445 
1904 ca caw etes 522,242 104, 448 391,645 | Free. 7, 146, 871 1, 578, 647 
19052. dnt nis 68, 556 153, 711 486,439 | Free. 8, 344, 994 1, 856, 607 
A ee sees 864, 067 172,814 483,416 | Free. 8, 536, 243 1,889, 185 


e Fiscal years, 
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PRODUCTION OF COKE, BY STATES. 


ALABAMA. 


Since 1880, the first year for which the statistics of coke production 
have been published by the United States Geological Survey, Alabama 
has contested with West Virginia for second place in the rank of coke- 

roducing States. In the five years from 1901 to 1905 each State 
held the place alternately. In 1905 the honor fell to West Virginia, 
that State having in that year an increase of nealy 50 per cent over 
1904, and while Alabama's gain in 1906 over 1905 was larger than 
the increase in West Virginia, it was not sufficient to overcome the 
lead taken by the latter State the preceding year. A large amount 
of development work has been carried on in new coking coal fields 
of West Virginia during the last few years, and that State will prob- 
ably retain its present position. 
he production of coke in Alabama in 1906 amounted to 3,034,501 
short tons, valued at $8,477,899, against 2,576,986 short tons, valued 
at $7,646,957, in 1905, an increase for 1906 of 457,515 short tons, or 
17.75 per cent, in quantity and of $830,942, or 10.9 per cent, in value. 
The average price per ton declined from $2.97 in 1905 to $2.79 in 1906. 

There were 42 coke-making establishments in Alabama in 1906, 
the same number as in 1904 and 1905. The total number of ovens 
has been increased, however, from 9,059 in 1904 to 9,586 in 1905 and 
to 9,731 in 1906. The 42 establishments included 6, with a total of 
1,211 ovens, that were idle during 1906, as compared with 8 idle estab- 
lishments with a total of 1,450 ovens in 1905. There were 160 new 
ovens (all beehive) building at the close of 1906, against 150 in 1905 
and 440 in 1904. . 

The production of coke in Alabama in 1880, 1890, 1900, and for the 
last five years is shown in the following table: 


Statistics of the manufacture of coke in Alabama, 1880-1906. 


| Ovens : 7 ` d 

Estab-: i a Coal used Coke — "Totalvalue| " alue of | Yield of 

Year lish- ; (short produced | of coke at | Coke at | coal in 
: ments. | Built. | BUld- | tons) (short ovens GaN Ont (per 

i : ing. j tons). > per ton. | cent). 

IS A eub vs6 p ae 4 316 100 106, 283 60,781 | $183, 063 $3. 01 57 

TRU REP a 2) 4,805 371 1. 800, 964 1,072, 042 2,580, 447 2. 41 59 
a ue thee | 30. 6,520 6900 | 3,582,547 2,110,837 | 5,620, 423 2. 67 58. 9 
A e e 37 1,51 1.334 4,237,401 | 2,552,246 8,300, R34 3. 25 60. 2 

EA 39 8,764 381 | 4. 4x3, 042 2. 003, 497 7,622,528 2. 83 60 
¡EL A rede le aban ; 42 9,050 440 : 3,006,578 2.340, 219 5,716,413 2. 44 55. 6 
I9 rs 42 1 9,556 150 | 4,409,834 | 2,576,986 | 7,646,957 2.07 58. 4 
MTM EE 42 (79,731 160 | 5,184,507 | 3,034,501 | 8,477,899 2. 79 | 58. 5 


a Includes 280 Semet-Solvay ovens, 


About 70 per cent of the coal used in the manufacture of coke in 
Alabama is washed before being charged into the ovens. In 1906, 
3,969,926 tons out of a total of 5,184,597 tons of coal used for coke 
making were washed. The washed coal was nearly equally divided 
between mine-run and slack. The unwashed coal used consisted of 
1,493,549 tons of mine-run and 121,122 tons of slack. 
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The character of the coal used in the manufacture of coke in Ala- 
bama in 1890, 1895, and 1900, and for the last five years, is shown in 
the following table: 


Character of coal used in the manufacture of coke in Alabama, 1890-1906, in short tons. 


Run-of-mine. Slack. 
Year ——————M———— I———————————|, Total 
Unwashed. | Washed. | Unwashed. | Washed. 
A a 1, 480, 600 0 206, 106 123, 189 1,809, 064 
A A x Rie ROREM ENS 1, 208, 020 0 1,219, 377 2, 450, 465 
1900 S ood usd II E 1, 729, 882 152,077 165,418 | 1,535,170 3, 582, 547 
1009, or Lo daa ee TAA fs 1,233,117 509, 376 2, 494,708 4,237, 491 
A A ure aed E utis 1,359. 450 602,446 |.............. 2, 522,046 4, 483, 942 
A A Rus Sum vx N a 670, 271 922, 864 741 2, 402, 702 3,996,578 
1908 A A A 1,207,376 | 1,247,924 |.............. 1, 964, 554 4, 409, 854 
1000 ones z exu seated sop Shean Diao bre eile 1, 493, 549 1, 810, 089 121,122 | 1,759,837 5,184, 597 


COLORADO AND UTAH. 


The statistics of the manufacture of coke in Colorado and Utah 
are combined in order not to divulge information regarding individ- 
ual operations, there being but two establishments in Utah, both of 
which are owned by one company. The production of the two States 
in 1906 amounted to 1,455,905 short tons, valued at $4,504,748, 
against 1,378,824 tons, worth $4,157,517, in 1905. The increase in 
1906 was 77,081 tons, or 5.6 per cent, in quantity, and $347,231, or 
8.35 per cent, in value. The average price per ton advanced from 
$3.02 in 1905 to $3.09 in 1906. 

The number of coking establishments in 1906 was the same as in 
1905 and 1904, but the numbet of ovens was increased from 3,925 in 
1905 to 4,103 in 1906. One establishment of 23 ovens was idle in 
1906. 

The statistics of the manufacture of coke in Colorado and Utah in 
WE 1890, 1900, and for the last five years are shown in the following 
table: 


Statistics of the manufacture of coke in Colorado and Utah, 1880-1906. 


Ovens. Coke Value of | Yield of 
Estab- Coal used Total value 
Year. | lish- Builg-| (Short POR of coke at oer Pas T 
: ments. | Built. tons). tons) ovens. perton.| cent). 
LBB tdi 1 200 50 51, 891 25, 568 $145, 226 $5. 68 49 
1800 — 8 916 30 407, 023 245,756 959, 246 3. 90 60 
1900. ar eee 14| 1,692 - 0 997, 861 618,755 | 1,746, 732 2. 82 e 
19000 Lia cce Au Eia i 17 | 3,414 363 | 1,695,188 | 1,003,393 | 2,754,341 2.74 59.2 
A A | 18 | 3,959 0, 1,776,974 | 1,053,840 | 3,089,783 2.93 59.3 
I004$. A edevrs | 17 | 3,923 0 į 1,376,354 789,060 | 2,590,251 3. 28 57.3 
1908. icu row rex Rx | 17 | 3,925 150 | 2,368,365 | 1,378,824 | 4,157,517 3.02 58. 2 
19806: cis ia | 17 | 4,103 250 | 2,566,196 | 1,455,905 | 4,504,748 3.09 56. 7 


All of the coal used in the manufacture of coke in Colorado.and 
Utah in 1905 was slack, and about 70 per cent of this was washed. 
In 1906 there were 708,306 tons of run-of-mine coal used, of which 
703,440 tons were washed. The quantity of slack coal used in 1906 
was 1,857,890 tons, of which 792,537 tons were washed. 
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The character of the coal used in the manufacture of coke in 
Colorado and Utah in 1890, 1895, 1900, and from 1902 to 1906 is 
shown in the following table: 


Character of coal used in the manufacture of coke in Colorado and Utah, 1890-1906. 


EO o 


Run-of-mine. Slack. 
Year. SS eS Total 
Unwashed. | Washed. | Unwashed. | Washed. 
A II 36, 0 395, 023 0 431, 081 
Lo PERPE MT T udu hea ee 119, 868 0 453, 507 7,119 580, 584 
1900. 2.7 A sU Maas 229,311 0 316, 527 452, 023 997, 861 
jp np" A rc 831 0 641,422 | 1,052,935 1, 695, 188 
1901.. Osco h hes ue eot eee Us ELA E 0 0 594,584 | 1,182,300 1,776,974 
A A A 400 0 745, 450 630, 504 1,376, 354 
jo CQ TEE 0 0 691,982 | 1,676,383 2, 368, 365 
1008. 5. E Cota n ees 4, 866 703, 440 1, 065, 353 792,537 2, 566, 196 
GEORGIA. 


Dade County, in the extreme northwestern corner of Georgia, con- 
tains a small area of the Walden Ridge (Tennessee) coal basin, and 
& portion of the adjoining county of Walker is underlain by an exten- 
sion of the Lookout Mountain beds of Alabama. Coal mining on 
quite an extensive scale is carried on in both counties, and & good 
grade of coke is made from the slack coal produced in mining. The 
iron furnaces in and near Chattanooga, Tenn., supply the principal 
market for the coke. Most of the coal coked is washed before being 
charged into the ovens. 

The returns for 1906 show that while the quantity of coal used was 
128,052 short tons against 119,036 tons of coal used in 1905, the pro- 
duction of coke decreased from 70,593 tons in 1905 to 70,280 tons 
in 1906. The value showed a substantial increase, however, from 
$224,260 in 1905 to $277,921 in 1906, and the average price per ton 
advanced from $3.18 to $3.95. There are only 2 establishments in 
the State, both of which have been in operation since 1900. 

The statistics of coke production in Georgia in 1880, 1890, 1900, 
and from 1902 to 1906 are shown in the following table: 


Statistics of the manufacture of coke in Georgia, 1880-1906. 


Ovens. Coke Value of | Yield of 
Estab- Coal used Total value 
Year. lish- 'Buna-| (short [PRO | of coke at | yens coke (per 
ments.| Built. i tons tons). ovens. per ton. | cent). 
SRO ed 2b sed Socks 1 140 40 63, 402 38, 041 $81, 789 $2.15 60 
W800 ng 36 cas 1 300 0 170, 388 102, 233 150, 995 1. 48 60 
1900. A aden 2 480 0 140, 988 73, 928 210, 646 2.85 52. 4 
100) AAA 2 492 38 129, 642 82, 064 208, 963 3. 64 63. 3 
1008 noe eneeeies 2 500 0 146, 086 85, 546 368, 351 4.31 58.5 
1904... roue etus 2 500 0 132,270 75,812 212, 607 2.81 57.3 
1005... 4251s 2 533 0 119, 036 70, 503 224,200 3.18 50.3 
1906.................. 2 531 0 128, 052 70, 280 277, 921 3.95 54.9 
ILLINOIS. 


cdta deni a bank of 120 Semet-Solvay ovens was completed at 

South Chicago and m in blast in October of that year, using coal 

drawn from the fields of Fayette County, W. Va. There are four 
21650—m R 1906—50 
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other establishments in the State, but only one of these, the Gallatin 
Coal and Coke Company, at Equality, made coke in 1905 and 1906. 
The Gallatin plant used washed slack, and the Semet-Solvay ovens 
at South Chicago used mine run. Asa result of the operations of the 
South Chicago plant the coke production of Illinois increased from 
10,307 short tons, valued at $27,681, in 1905, to 268,693 short tons, 
valued at $1,205,462, in 1906, and the State advanced from twenty- 
second to fourteenth place in the rank of coke-producing States. 


INDIAN TERRITORY. 


There are 5 coke-making establishments in Indian Territory, 4 of 
which made coke in 1905 and 1906. The 100 ovens at Howe have 
not been in operation for several years. The number of ovens was 
increased from 388 to 490, but the production of coke decreased 
from 54,781 tons in 1905 to 49,782 tons in 1906. The value, how- 
ever, with an advance from $3.64 to $4.10 in the average price per 
ton, increased from $199,424 in 1905 to $204,205 in 1906. 

The statistics of the manufacture of coke in Indian Territory in 
1880, 1890, 1900, and during the last five years are shown in the 
following table: 


Statistics of the manufacture of coke in the Indian Territory, 1880-1906. 


- 
vens. 7 
Estab-[_ © | Coal used Eei ‘Total value Honda eee 
Year. lish- Builg-| (short |P (short | of coke at cx lc oe 
ments.| Built. tons). tons) vens. perton.| cent). 
daria 1 20 0 2,494 | 1, 546 $4, 638 $3. 00 62 
1 ESA 1 80 0 13,278 21,577 3.25 50 
[17 AAA UH AA | 3 230 0 79, 534 38, 141 152, 204 3. 99 48 
NO IE aos qucd 4 280 0 110,934 49, 441 202, 921 4.10 44.6 
a leg i A 5| 286 0 110, 088 49,818 221, 542 4.57 45 
TRAS 5| 286 0 98, 847 44, 209, 165 4. 67 45.3 
(Doc SATS ee | 5 388 50 123, 389 54,781 199, 424 3. 64 44.4 
ERARIO ci 5 490 0 95, 296 49, 782 204, 205 4.10 52.9 


All of the ovens in the Territory are of the standard beehive type 
and were constructed for the purpose of utilizing the slack coal pro- 
duced in mining and for which there is little demand. In 1905, how- 
ever, about 20 per cent and in 1906 more than half of the coal used 
was mine run. None of this was washed. All of the slack coal used 
in 1906 was washed. 

The character of the coal used in the manufacture of coke in 1890, 
1900, and since 1902 has been as follows: 


Character of coal used in the manufacture of coke in the Indian Territory, 1890-1906, in 


short tons. - 
Run of mine. Slack. 
Year. — — | Total. 
Unwashed. | Washed. | Unwashed. | Washed. 

DE A II TE EN 0 0 0 13, 278 13,278 
TOs vice coche MA qe A 0 0 20, 832 58, 702 79,534 
A A A ee 0 3,947 0 106, 987 110, 934 
IN. A a 331 1, 295 108, 462 110, 088 
TUE o b AER oem Wb ow Ae abe ire E d 0 0 59,760 39, 087 98, 847 
O CHR AA 21, 891 0 49, 407 52, 091 123, 389 
E AR MON id Si ME Gb Joseph 50, 802 0 0 44, 494 95, 296 
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The coking industry of Kansas is of small importance, and depends 
for its existence upon a limited demand of the zinc smelters, which 
do not require a high grade of coke. In fact, all of the coke made 
in the State at present is at ovens operated in connection with zinc 
works, the plant at Cokedale not having been in blast during the last 
three years. One establishment of 10 ovens was abandoned in 1906, 
reducing the number of plants from 6 to 5 and the number of ovens 
from 91 to 81. Of these 81 ovens 55 were idle in 1906. The produc- 
tion has decreased steadily from 20,902 tons in 1902 to 14,194 tons 
in 1903, 9,460 tons in 1904, 4,425 tons in 1905, and to 1,698 tons in 
1906. The coal used is Pittsburg (Kansas) slack. 

The production in 1890, 1900, and since 1902 has been as follows: 


Statistics of the manufacture of coke in Kansas, 1880-1906. 


estar | Ovens. | coal used | Coke pro- potat value] Value of | Yield of 
- Year lish- (short d of coke at | Coke at | coal in 
d nts, | Built Build- tons) (short OVOUN ovens, |coke (per 
menus, -| ing. : tons) per ton. | cent). 
E A 2 6 0 4, 800 3,070 , 000 $1. 95 64 
|. A Soe Win Se Dv Za 7 68 0 21, 809 12, 311 29,116 2. 37 56 
1000. i ocv enr 9 91 0 10, 303 5,948 14, 985 2. 52 57.7 
1009. soba dates 10 97 12 35, 827 20, 902 54, 702 2. 62 58. 3 
1 A A nUEDS 9 91 0 30, 503 14,194 50, 221 3 54 46.5 
1904 A vede RN 6 91 0 14, 525 9, 460 23, 485 2. 48 65 
1905 oa cid Oh eek enero 6 91 0 6, 504 4, 425 13, 818 3. 12 68 
1900... vor ES 5 81 0 2, 807 1,608 4,101 2. 42 60. 5 


KENTUCKY. 


Kentucky is the only one of the United States whose coal supplies 
are drawn from any two of the great fields. The eastern counties of 
the State are underlain by the coal measures of the Appalachian sys- 
tem, while the southern extremity of the eastern interior or Illinois- 
Indiana field is worked extensively in the western part of Kentucky. 
Coke is made from coal mined in both the eastern and the western 
parts of the State, and although the coals of the eastern counties are 
in large part included &mong the coking coals of the Appalachian 
field, and although little or no coke is made from the coals of the 
eastern interior field in Illinois or Indiana, more than half of Ken- 
tucky's coke output is made in the western part of the State. 

There are 6 coke-making establishments in Kentucky, 4 of which 
made coke in 1906. The 2 idle establishments consisted of 54 ovens. 
Thirty-three ovens were abandoned in 1906, reducing the total num- 
ber from 495 to 462. "These produced in 1906, 74,064 tons of coke 
valued at $169,846, against an output of 79,487 tons in 1905, valued. 
at $159,659, a decrease in quantity of 5,423 tons and an increase in 
value of $10,187. "The average price per ton advanced from $2.01 
to $2.29. Most of the coal used for coke making in Kentucky is 
washed slack. Developments which have been in progress for some 
time in eastern pre &nd which are following the construction 
of a branch line of the Chesapeake and Ohio Railroad into the coal 
fields of Letcher and Pike counties indicate that an extensive coking 
industry is to be established in that section. 
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The production of coke in Kentucky for a series of years has been 
as follows: 


Statistics of the manufacture of coke in Kentucky, 1880-1906. 


Estab- [909% | Coal used | Coke. [Total vatue| Value of Yield of 

ro Amia. | Bunt, |Bulld-| (ong. | (Ghort | ema" | ovens, | coke (per 

m : `| ing. ° tons). j per ton. | cent). 

ÓN 5 45 0 7,206 4,250 | $12,250 | $2.88 59 
MO III 9| 15| 10 24, 372 12,343 22 191 1.80 51 
1900... N 5| 458 3 | 190,268 95,532 | 235.505 2. 47 50.2 
ÓN AS 12| 265,121 | 126.879 | 317,875 2.51 47.8 
1903... en 7| 499 O| 2477950) 115,362 E 2. 65 46.5 
1904... ool 7; 49 0| 140,139 64.112 | 138,226 2.15 45.7 
O 6| 495 0| 154,783 79,487 | 159,659 2.01 51.4 
1906.. IN BEN O| 148,448 74,064 | — 160,846 2.29 49.9 

( | 
MISSOURI. 


Coke eun in Missouri has never been much of an industry, and, 
as in Kansas, has been limited to the coking of a small quantity of 
Pittsburg (Kansas) slack, the product being used at the zinc works 
in connection with which the ovens are operated. There are two 
small een piante, both of which were idle in 1906, as shown in the 
following table: 


Statistics of the manufacture of coke in Missouri, 1887-1906. 


Ovens. | Coke — Iota) value ee of | Yield of 


Estab- Coal used 
Year lish- Build. | (short pod" of coke at pcd Ne (pet 
ments. | Built. ing. tons). tons). ovens. per ton. | cent). 
AAA 1 4 0 5, 400 2,970 $10, 395 $3.50 55 
1890. A eee ex 3 10 0 9, 491 6, 136 9, 240 1.51 65 
190005. oh eine eit’ 3 10 0 3,775 2, 087 5, 268 2. 52 55.3 
1002. etree 2 8 0 10, 430 5, 780 14, 450 2. 50 55.4 
TOB cdta 2 8 0 3,004 1,839 5,797 3.15 61.2 
1904. 5 eee ner eee ree 2 8 0 3, 815 2, 446 6,115 2.50 64 
A evens 2 6 0 2,551 1,580 4,072 2.58 61.9 
lA 2 6 0 0 0 0 0 0 
MONTANA. 


There are 4 coking establishments in Montana, 2 of which were 
operated and 2 were idle in 1906 as in 1905. The 2 idle plants have 
100 ovens each. The production of coke in 1906 amounted to 38,182 
short tons, valued at $266,024, as compared with 31,482 short tons, 
worth $211,351, in 1905. The average price per ton in 1906 was 
$6.97 against $6.71 in 1905. The percentage yield of coke in 1906 
was 55.3 as compared with 45.8 in 1905. This was probably due 
to the fact that in 1905 the weight of the coal used was given for the 
coal before washing, while in 1906 the weight of the washed coal was 
reported. As shown in the following table, the quantity of coal 
reported as used in 1906 was less than 300 tons more than that used 
in 1905, whereas there was an increase of nearly 7,000 tons in the 
ang of coke produced. All of the coal used for coke making in 

ontana is mine run and practically all of it is washed before coking. 
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. The statistics of the manufacture of coke in Montana in 1884, when 
production was first reported, and for the years 1890, 1900, and 
since 1902 have been as follows: | 


Statistics of the manufacture of coke in Montana, 1884-1906. 


Esta Ovens. | Coal used | Coke . [Total value| Value of | Yield of 
" produced coke at | coal in 
Year lish- Build- (short (short of coke at ovens, | coke (per 
ments. | Built. ing. tons) tons). ovens. per ton. | cent). 
IS A IÓN 3 5 12 165 75 $900 | $12.00 46 
NA 2 1 148 14, 427 125, 655 .71 45 
1900.5 ooo erret 3 342 111 108, 710 54, 731 337,079 6. 16 50.3 
1309 veux sd 3 410 ; 53, 463 360, 927 6.75 53.7 
10] AN 4 555 0 82, 118 45, 107 310, 882 6. 89 54.9 
Mois 4 520 0 78, 303 41, 497 280, 745 6.77 53 
IA. cci e ER 4 555 100 68,777 31, 482 211,351 6.71 45.8 
4 555 100 69, 045 38, 182 266, 024 6.97 55.3 


NEW MEXICO. 


Coke ERAN in New Mexico took a decided step forward in 1906, 
one new establishment and 313 new ovens being added to the equip- 
ment. The returns also show that there were 450 new ovens in 
course of construction at the end of the year. The production of 
coke has increased rapidly during the last three years, from 11,050 
tons in 1903 to 58,259 tons in 1904, to 89,638 tons in 1905, and to 
147,747 tons in 1906. The increase in 1906 over 1905 was 58,109 
short tons, or 65 per cent. The value of the product increased from 
$253,229 to $442,712, a gain of $189,483, or 75 per cent. The aver- 
age price per ton in 1906 was $3 against $2.83 in 1905. 

e coal used for coke making in New Mexico in 1906 consisted of 
261,609 tons of washed slack. 

The statistics of production in 1882, 1890, 1900, and from 1902 to 

1906 are shown in the following table: 


Statistics of the manufacture of coke in New Mexico, 1882-1906. 


Estab- a Coal used | Coke | Total value| Value of | Yield of 
produced coke at | coal in 
Year. ts Built Build- Sones. (short oe ovens, | coke (per 

ceased e Pg. : tons) * | perton. | cen 
> A eee Ces ee 2 0 12 1,500 1,000 $6, 000 $6. 00 66 
por "p 2 70 0 3, 980 2, 050 10, 025 4. 89 51.5 
MO rasa pex 2 126 0 74, 261 44,774 130, 251 2.91 60. 3 
AAA 2 126 0 40, 943 23, 296 74, 051 3.18 56. 9 
A 2 126 0 18, 613 11, 050 1,539 2.85 59. 4 
aa rows 3 234 0 94, 397 58, 259 171,976 2.95 61.7 
1908.5. ceca ri 3 258 498 148, 469 80, 638 253. 229 2. 83 60. 4 
19060 5 ooo 4 571 450 261, 609 147,747 442, 712 3.00 56.5 

OHIO. 


' ; Although Ohio ranks fourth in importance among the coal-produc- 
ing States, it has not developed much prominence as a coke producer. 
This is in part due to the fact that much of the coal mined in the 
State makes an excellent fuel in its raw state and also to the prox- 
imity of the higher grade coking coals of Pennsylvania and West 
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Virginia. The operations of the Rothberg by-product recovery plant 
at Cleveland, which was in full blast in 1905 and 1906, and the Otto- 
Hoffmann plant at Cincinnati, together with an increased production 
of bee-hive coke at Leetonia, has, however, brought the total produc- 
tion for the State during the last two years up to consiuerable impor- 
tance The coke product of Ohio in 1905 was more than two and 
one-half times that of 1904, amounting to 277,130 short tons, against 
109,284 tons the preceding year, while the value increased nearly 190 
per cent, from $337,606 to $970,897. A further increase to 293,994 
short tons, having a value of $1,013,248, is shown in the production 
for 1906. Of the 8 establishments in the State, 2 with a total of 
170 ovens, were idle both in 1905 and 1906. "The 405 active ovens 
produced an average of 726 tons of coke each. 

The statistics of the production of coke in Ohio in 1880, 1890, 1900, 
and for the last five years are shown in the following table: 


Statistics of the manufacture of coke in Ohio, 1880—1906. 


Ovens. Coke Value of | Yield of 
Estab- Coal used Total value 
== ARS roduced coke at | coal in 
Year. lish- Build-| (Short Pishort | of coke at 


ons) on cent) 
e E 15 616 25 172, 453 100, 596 $255, 905 $2.54 58 
I800... er Seen aa 13 443 1 126, 921 74,633 218, 090 2. 92 59 
1900... 5o coe 8 369 90 115, 269 72,116 194, 042 2. 00 62. 5 
1002. eer ERIS 9 449 a 60 219, 401 146, $ 3.37 66.6 
1903 asias 8 440 a 66 211, 473 143,913 528, 142 3. 67 68 
W004 AAA 8 b 539 9 14 165, 487 09, 284 337, 606 3.09 66 
1906 ias 8| c573 0 396, 961 277,130 970, 897 3.50 00.8 
El E ee oan 8 € 575 0 437,567 | 293,994 | 1,013,248 3. 45 67.2 
a Rothberg ovens. 


b Includes 50 Otto-Hoffmann and 66 Rothberg ovens. 
c Includes 50 Otto-Hoffmann and 80 Rothberg ovens. 


Over 80 per cent of the coal used for coke making in Ohio is un- 
washed run of mine. Of the slack coal used in 1906, 81,027 tons 
something over one-half, was washed. The character of the co 
used in the manufacture of coke in Ohio in 1890, 1895, 1900, and 
annually since 1902 is shown in the following table: 


Character of coal used in the manufacture of coke in Ohio since 1890, in short tons. 
Run of mine. Slack. 


——————— a E errr cs er | ———ÓÓM—— fee 


0 37,719 126, 921 
DO MANUS eet to oo IA 28, 0 10, 868 13, 000 51,921 
10005 ce eee) 68, 17 0 17,094 30, 000 115, 289 
17 RERUM ACH ME OAD in abt 161, 783 0 19,618 38, 000 219, 401 
INN 174, 544 0 9,216 27,713 11, 473 
ER Ee A 140,915 0 7, 249 17,323 , 487 
[NOE CREAN UN EE SOCOM 348, 502 0 10, 837 37,622 396, 961 
TOU 2: oe eee hee es. 356, 540 0 38, 737 42, 290 437, 567 

t 
PENNSYLVANIA. 


Pennsylvania in the manufacture of coke, as in the mining of coal 
stands preeminently at the head, having for more than a quarter of 
a century contributed over 50 per cent of the total coke product of 
the country. Of the coke production of the State from 55 to 60 per 
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cent is made in the famous Connellsville district of Fayette and 
Westmoreland counties, and if to the production of the Connellsville 
district is added that of the Lower Connellsville or ““Klondike” and 
the Upper Connellsville or Latrobe district, this region is found to 
yield 80 per cent of the entire production of the State and over 50 
. per cent of the total output of the United States. 

The quantity of coke produced in Pennsylvania in 1906 was 
23,060,511 short tons out of a total for the United States of 36,401,217 
short tons. In 1905 Pennsylvania produced 20,573,736 short tons 
out of a total of 32,231,129 tons, and in 1904 this State contributed 
14,861,064 tons out of a total of 23,661,106 tons. Out of these totals 
for the State the Connellsville district produced in 1906, 12,057,840 
tons; in 1905, 11,365,077 tons, and in 1904, 8,883,220 tons. Includi 
the Lower and the U per Connellsville districts the production of 
the entire region was for these years, respectively, 18,257,204 tons, 
15,992,333 tons, and 12,161,216 tons. 

Compared with 1905 the coke production of Pennsylvania in 1906 
shows an increase of 2,486,775 short tons, or a little over 12 per cent. 
The record for 1906 was in fact the most satisfactory in the history of 
the Pennsylvania coke trade. In addition to the largest production 
ever made, prices were higher than at any time in recent years with 
the exception of 1903, when, because of the coal shortage due to the 
strike in the anthracite fields, coke prices were abnormally advanced. 
There was a short time in the ear y part of 1906 when supply got 
somewhat ahead of demand and some coke was stocked; but prices 
were held firm and the threatened slump was averted by the suspen- 
sion of mining operations on April 1 preceding the adjustment of the 
wage scale. For some time prior to that date, in anticipation of a 
shortage of fuel, consumers began to order coke, the accumulated 
stocks were absorbed, and production was pushed to capacity. More- 
over, the idleness at the mines away from the coking regions released 
a large number of cars, so that transportation facilities for the coke 
were unusually good. The mines in the principal coking regions were 
not affected by the order of suspension. 

There was not even the usual “summer idleness” in 1906, the 
demand for structural shapes, due in large part to the needs of San 
Francisco, having kept the furnaces unusually active, and coke was 
accordingly in demand. 

The total value of the coke product of Pennsylvania in 1906 was 
$54,184,531, against $42,253,178 in 1905, a gain of $11,931,353, or 
28 per cent, as compared with an increase of 12 per cent in tonnage. 
The average price per ton for all the coke made in Pennsylvania in 
1906 was $2.35, as compared with $2.05 in 1905, and was the highest 
average, with one exception, in recent years. The percentage yield 
of coal in coke in 1906 was also above the average. 

The quantity of coal consumed in the manufacture of coke in Penn- 
sylvania in 1906 was 34,503,513 short tons, valued at $35,395,374, 
and represented 26.7 per cent of the total production of bituminous 
coal in the State during the year. In 1905 the consumption of coal 
for coke making was 31,030,345 short tons (26.2 per cent of the 
State’s total bituminous coal product), valued at $29,736,804. The 
difference between the value of the coke and the coal from which it 
was made in 1906 was $18,789,157, or 53 per cent, while in 1905 the 
difference was $12,516,374, or 42 per cent. Coke prices were low 
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in 1904, particularly as compared with the price of coal, and the 
difference in that year was only $3,568,206, or 16.6 per cent. In 
1903, on the other hand, when coke prices were abnormally inflated 
by the scarcity of anthracite fuel, the difference between the coal 
and the coke values was nearly 60 per cent. 

The number of coke-making establishments increased from 226 to 
239, a gain of 13, and the number of completed ovens increased — 
from 42,608 to 47,185, a gain of 4,577. ere were 2,373 ovens 
building at the close of 1906, as compared with 2,384 at the end of 
1905. e completed ovens included 410 Semet-Solvay and 934 
Otto-Hoffmann by-product recovery ovens, a total of 1,344, against 
a total of 1,089 by-product ovens in 1905. 

The statistics of the production of coke in Pennsylvania for the 
fons 1880, 1890, 1900, and for the last five years are shown in the 
ollowing table: 


Statistics of the manufacture of coke in Pennsylvania, 1880-1906. 


Estab-| 99% | Coal used | Coke , Tota vatue| Value of | Yield of 
Year. | lish- (short | P (ahort | otcokeat| "Ovens" | coke (per 

ments. | Built tons) tons). ovens cent) 
e TT 124 | 9,501 4,347,558 | 2, 821,384 | $5,255,040 65 
e AO NA 106 | 23, 430 13,046,143 | 8,560,245 | 16,333,674 65.6 
IND O A dee ea. 177 | 32,548 20, 239, 966 | 13,357,295 | 29,692, 258 66 
MEE AA Pav*ess 196 | 36,609 25,017,326 | 16,497,910 | 38, 451,722 65.9 
(Doo APR AT re ae ere 212 | 40,239 23,724,207 | 15,650,932 | 38,969, 101 65.9 
Do REPARA 217 | 42,165 22, 432,064 | 14,861, 25,027, 462 66. 2 
(DoD AE = Par E ae 226 | 42,608 31,030,345 | 20,573,736 | 42,253,178 66.3 
IU nic intioucwacias a 239 | 47,185 34,503,513 | 23,060,511 | 54,184,531 66.8 


The character of the coal used in the manufacture of coke in Penn- 
gane in 1890, 1895, 1900, and from 1902 to 1906 has been as 
ollows: 


Character of coal used in the manufacture of coke in Pennsylvania since 1890, in short tons. 


Run of mine. | Slack. 
Year. [————————— — rr He Sf 
Unwashed. | Washed. | Unwashed. | Washed. 

K e EA A Sota 11,788,625 303,591 630, 195 13, 046, 143 
loo A tant oo NI A cues 13,618,376 34,728 440, 869 14, 211, 567 
e a 1 odds cithbax dates cick esas week ater Sere 17, 692, 623 647,045 1,300,796 20, 239, 966 
MEE EEE O EI 21,615,568 602, 287 1,623, 624 25,017,326 
jo MERERETUR: 20, 297,033 644, 441 1,981,544 23,724,207 
doc SS oaks AS t eq 19, 447,395 697,771 1,340, 474 22, 432, 064 
s] EP IA ee” IA 1 , 330, 631 2, 436, 621 31, 030,345 

172 1, 584, 152 34, 503, 513 
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PRODUCTION BY DISTRICTS. 


In previous chapters of this series it has been customary to consider 
the production of coke in Pennsylvania according to certain well- 
defined districts. These divisions are based to some extent upon 
di annie boundaries, but also upon the quality of the coal mined 
and the coke produced. Each one has been more fully described in 
some of the preceding volumes, but the following brief statement 
regarding the territory included in the different coking districts is 
repeated here for the sake of convenience. 

he Allegheny Mountain district includes the ovens along the line 
of the Pennsylvania Railroad from Gallitzin eastward over the crest 
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of the Alleghenies to beyond Altoona. The Allegheny Valley district 
formerly included the coke works of Armstrong and Butler counties 
and one of those in Clarion County, the other ovens in the latter county 
M anoe in the Reynoldsville-Walston district. All but one of 
the Allegheny Valley plants have been abandoned, and the production . 
of the one establishment has for the last few years been included in 
that of the Pittsburg district. What was previously known as the 
Beaver district included the ovens in Beaver and Mercer counties, 
but all the ovens in Beaver County have been abandoned, and the 
operations of the Semet-Solvay ovens in Mercer County are also now 
included in the Pittsburg district. The Blossburg and Broadtop 
districts embrace the Blossburg and Broadtop coal fields. The ovens 
of the Clearfield-Center district are chiefly in the two counties from 
which it derives its name. A few ovens constructed recently in Elk 
County have been included in the Clearfield-Center district. The 
Connellsville district is the well-known region of western Pennsyl- 
vania in Westmoreland and Fayette counties, extending from just 
south of Latrobe to Fairchance. The Lower Connellsville region is 
entirely in Fayette County and southwest of the Connellsville basin 
proper, from which it is separated by the Greensburg anticline. It 
embraces the recent developments in the vicinity of Uniontown, and 
is now the second producing district of the State. The Greensburg, 
Irwin, Pittsburg, and Reynoldsville-Walston districts include the 
ovens near the towns which have given the names to these districts. 
The Upper Connellsville district, sometimes called the Latrobe dis- 
trict, is near the town of Latrobe. The Semet-Solvay ovens at Ches- 
ter, Steelton, and Lebanon, and the Otto-Hoffmann ovens at Lebanon, 
are in what has been designated as the Lebanon-Schuylkill district, 
the production of which has been combined with that of the 
Bioadiop district. 

The statistics of the manufacture of coke in Pennsylvania by dis- 
tricts, in 1905 and 1906, are presented in the following tables: 


Coke production in Pennsylvania in 1905 and 1906, by districts. 


1905. 
O , 
Estab- ac M Coal used aed Total value; Value of ao 
District. lish- Builg-| (Short P sh ort |O0f[cokeat| coke |o. (per 
ments.| Built. ing. tons) tons). ovens. per tcn. nt) 
Allegheny Mountain. 17 |a 2,245 b 142 | 1,406, 540 . 967,042 | $2, 421,799 $2. 50 €8. 7 
Allegheny Valley c... 2 53 Oo) A serge ver E O A T 
Broadtopd.......... 5 014 0 687,954 483,198 | 1,544,966 3 20 70. 2 
Clearfield-Center..... 8 648 0 182, 659 119, 651 273, 028 2. 28 65. 5 
Connellsville......... 100 ¡€22,033 200 | 16,980,341 | 11,365,077 | 22,315, 361 1. 96 66. 9 
Greensburg.......... 7| 1,328 100 ,003 551,233 1,155. 958 2.10 60. 7 
O a 5 680 27 258, 039 164, 601 46 1. 98 63. 8 
Lebanon and Schuyl 
Alai 4 f 362 AA A AAA A hak wae ee 
Lower Connellsville. 45 | 7,4884 | 1,145 | 5,066,812 | 3,871,310 | 7,532, 382 1. 95 68 3 
Pittsburg 2.......... 6 ¡A2,173 ` 2,317,159 1,463,774 | 3,590, 436 2. 46 63. 2 
Reynoldsville - Wal- : 
A 8| 2,303 200 | 1,463, 680 831.904 | 1,638,934 1. 97 56. 8 
Upper Connellsville. 19 | 2,685 30 | 1.159,158 755,946 | 1,445,568 1.91 65. 2 
Total «us 226 | 42,608 | 2,384 | 31,030, 345 | 20, 573, 736 | 42, 253, 178 2. 05 66. 3 
a Includes 260 Otto-Hoffmann ovens. e Includes 110 Semet-Solvay ovens. 
b Includes 112 Otto-Hoffmann ovens. J Includes 130 Semet-Solvay and 232 Otto-Hoffmann ovens. 


e Production included in Pittsburg district. g Includes produccion of ovens in Allegheny Valley district. 
d Includes groa Von in Lebanon and A lncludes 332 Otto-Hoffmann and 25 Semet-Solvay ovens. 
Schuylkill valleys. 


792 MINERAL RESOURCES. 


Coke production in Pennsylvania in 1905 and 1906, by districts—Continued. 


1906. 
| Estat Ovens, Coal used ER d Total value! Value of ae 
District. lish- Build-| (short |P (short | Ofcokeat | coke | 5i. (per 
ments.| Built. ing. ons). tons) ovens. per ton. cent). 
Allegheny Mountain. 16 |a2,137 | b137 | 1,271,710 893,271 | $2,552, 967 $2. 85 70. 2 
Allegheny Valley c... 2 50 Ü O AA O sanas ema Ma vada wares 
Broadtop3.......... 5 584 0 978, 893 710,143 | 2,824, 343 3 98 72. 5 
Clearfield-Center..... 7 738 0 91, 822 56, 634 162, 722 2.87 6L 6 
Connellsville......... 101 |e23, 616 142 | 17,956,160 | 12,057,840 | 26,858, 660 2. 23 67.1 
Greensburg.......... 8| 1,428 260 | 1,118,227 678,817 | 1,641,473 2. 42 60. 7 
Irwin... 2 ceres 5 581 0 348, 007 230, 552 510, 572 2. 21 66. 2 
Lebanon and Schuy]l- 
eee 4| £507 0 (4) (d) (4) (4) (4) 
Lower Connelisville. . 53 | 9,708 | 1,502 | 7,465,205 | 5,188,135 | 12,046, 889 2 32 09. 4 
Pittsburg 2.......... 8 |A 2,818 0| 2,376,403 | 1,463,795 | 3,620,030 2 47 61. 5 
Reynoldsville - Wal- 
BtOB. eor ortus 8| 2,502 0| 1,399,801 770,095 | 1,794,127 2. 33 55.8 
Upper Connellsville. 22| 2,516 332 | 1,497,285 | 1,011,229 | 2,172,748 215 67.5 
Total. ......... 239 | 47,185 | 2,373 | 34,503,513 | 23,060,511 | 54, 184, 531 2. 35 66.8 
a Includes 260 Otto-Hoffmann ovens. e Includes 110 Semet-Solvay ovens. 
b Incf'udes 112 Otto-Hoffmann ovens. J Includes 275 Semet-Solvay and 232 Otto-Hoffmann ovens. 


c Production included in Pittsburg district. Y Includes production of ovens in Allegheny Valley district. 
d Production in Lebanon and Schuylkill val- ^ Includes 330 Otto-Hoffmann and 25 Semet-Solvay ovens. 
leys included in Broadtop district. 


Allegheny Mountain district.—This district includes all of the coke 
ovens 1n the vicinity of Johnstown, Cambria County, and those lying 
along the line of the Pennsylvania Railroad in Indiana County; it 
also includes a few plants in Somerset County. The plants in Cambria 
County include 260 Otto-Hoffmann by-product ovens at Johnstown 
operated in connection with the iron and steel works of the Cambria 
Steel Company of that city. An addition of 112 ovens of the same 
type was under construction at the end of the year. There was in 
1906 a reaction from the unusually large production of the preceding 
year, and the output declined from 967,042 tons in 1905 to 893,271 
tons in 1906. The value of the product, however, increased from 
$2,421,799 to $2,552,967. 

'The statistics of the manufacture of coke in the Allegheny Moun- 
Fem district in 1880, 1890, 1900, and from 1902 to 1906 vee been as 
ollows: 


Statistics of the manufacture of coke in the Allegheny Mountain district of Pennsylvania, 


1880-1906. 

A | coat used | „Soko, [rotat vate Yale of | Yield ot 
Year lish- Build-| (short i (short | %cokeat | ovens, |coke (per 

ments.| Built ing. tons) tons) ovens perton. | cent). 

1 AA 8 291 0 201, 345 127, 525 $289, 929 $2. 27 63 
E .......anaannaann 16 | 1,171 0 633, 974 402, 514 730, 048 1.81 63. 5 
1900... ots Conc Ex 14 | 1,341 0 876, 440 557,184 | 1,260, 441 2.26 63. 6 
1902. cuevas adie etae 16 | 1,563 380 965, 412 ,053 dt eee 2.77 66.7 
W908 ato beeen ceed 16 ¿a 2,047 5100 | 1,116,345 739,263 | 2,130, 569 2. 89 66.2 
¡AA 17 | c2,153 100 785, 105 551,570 | 1,152,101 2. 09 70. 3 
1905s at 17 | ¢2,245 d142 | 1,406, 540 967,042 | 2,421,799 2. 50 68. 7 
190607... oe Secs crac 16 | c2,137 4137 | 1,271,710 893,271 | 2,552,967 2. 85 70.2 

a Includes 160 Otto-Hoffmann ovens. c Includes 260 Otto-Hoffmann ovens. 


b Otto-Hoffmann ovens. d Includes 112 Otto-Hoffmann ovens. 
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Broadtop district.—The Broadtop district includes the ovens in 
Bedford and Huntingdon counties, the coal for which is drawn from 
the Broadtop coal field. There are only 5 establishments in the dis- 
trict and 1 of these, having a total of 122 ovens, was not operated in 
1906. One establishment dismantled 36 of its ovens in 1906, and 
another added 6 ovens to its equipment, the total number in the dis- 
trict being thus reduced by 30. The Semet-Solvay ovens at Lebanon 
and Chester and the Otto-Hoffmann ovens at Lebanon have been 
added to this district. This addition is responsible for the appar- 
ently large increase from 237,639 tons, valued at $645,045, in 1904, 
to 483,198 tons, valued at $1,544,966, in 1905, and to 710,143 tons, 
valued at $2,824,343, in 1906. 

The statistics of the manufacture of coke in the Broadtop district, 
including the output of the by-product ovens at Lebanon and Chester, 
are shown in the following table: 


Statistics of the manufacture of coke in the Broadtop district, Pennsylvania, 1880-1906. 


| 
Eiai bi al used ke q [Total value Value of | Yield of 
Year. - Build- (short P abon of coke at ovens, |coke (per 

ments.| Built. ; tons tona o ; rton.| cent) 
Els O n a 5 188 105 92, 804 51,130 $123, 748 $2. 40 55 
1890.................. | 5 482 16 247,823 157,208 314, 416 2. 00 63 
A nere Lex 5 532 0 179. 088 113, 448 ,580 2.03 63. 3 
e aia A 5 571 63 281, 320 175, 808 594, 521 3. 38 62.5 
19035................ 5 571 0 351, 507 244, 898 748, 920 3. 06 60. 6 
1904 Coe ee 5 606 0 358, 907 , 639 645, 045 2.71 66. 2 
19055................ 5 614 0 687,954 ,198 | 1,544,966 3. 20 70.2 
190656................ 5 584 0 978, 893 710,143 | 2,824,343 3. 98 72. 5 


a Kloman retort ovens. 
b Includes production and value of coke in by-product ovens at Lebanon. 
e Includes production and value of coke in by-product ovens at Lebanon and Chester. 


Clearfield-Center-Elk district.—This district, as its name implies, 
includes the ovens located in the three counties mentioned. The dis- 
trict is not of much importance and is declining, as shown by the fact 
that 180 ovens were abandoned in 1905, and although 90 more were 
added in 1906 there were 200 idle during the year, and the production 
decreased more than 50 per cent—from 119,651 tons in 1905 to 56,634 
tons in 1906. 

The statistics of production for the years 1880, 1890, 1900, and 
from 1902 to:1906 have been as follows: 


Statistics of the manufacture of coke in the Clearfield-Center-Elk district, Pennsylvania, 
1880-1906. 
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Connellsville district.—The Connellsville district of Pennsylvania is 
the largest coke-producing district in the world. The coal basin 
occupies a comparatively narrow synclinal trough extending in a 
northeast-southwest direction nearly across the two counties of 
Fayette and Westmoreland, within the boundaries of which it is 
entirely contained. It lies a short distance east of the city of Pitts- 
burg, and supplies the larger part of the fuel consumed in the iron and 
steel furnaces of Pittsburg and vicinity, the greatest iron-manufac- 
turing center of the world. This district, until 1903, produced from 
40 to 50 per cent of the total coke output of the United States, the 
smaller percentage during the last four years being due to the largely 
increased production from the lower Connellsville or Klondike region 
which lies entirely within Fayette County, and is separated from the 
Connellsville basin proper by the Greensburg anticline. If to the 
Connellsville production is added that of the lower Connellsville, the 
supremacy of the district has been more than maintained. 

Connellsville coal is an ideal fuel for coking in beehive ovens, and 
all but 110 of the 23,616 ovens in this district at the close of 1906 were 
of the beehive type. The coke is considered by some ironmasters as 
without a rival for blast-furnace use, and it is undoubtedly the stand- 
ard by which all other blast-furnace cokes are judged. l 

The production of coke in the Connellsville district proper in 1906 
was 12,057,840 short tons, valued at $26,858,660, against 11,365,077 
short tons, valued at $22,315,361, in 1905, an increase in 1906 of 
692,763 short tons, or 6.1 per cent, in quantity, and of $4,543,299, 
or 20.3 per cent in value. The once production of the Connells- 
ville and the lower Connellsville districts in 1906 amounted to over 
17,200,000 short tons, an increase of about 4,000,000 tons over the 
Cee year. The average price of Connellsville coke advanced 

om $1.96 in 1905 to $2.23 in 1906. l 

The number of establishments in the Connellsville district in 1906 
was 101, a gain of 1 over 1905. The number of ovens increased from 
22,033 to 23,616, a gain of 1,583. Of the total number of ovens 101 
were idle during the year. 

In the following table are presented the statistics of the manufac- 
ture of coke in the Connellsville district in 1880, 1890, 1900, and from 
1902 to 1906: 


Statistics of the manufacture of coke in the Connellsville region, Pennsylvania, 1880-1906. 


Ovens. 
Estab- Coal used ane q [Total value oie mone. 
Year lish- ; Build- (short short of coke at ovens coke ( r 
ments. | Built. tons). ns ovens. Pon Gon 
ISRÜ cavo caia ei nat 67 7,211 731 3,367,856 | 2,205,946 | $3, 948, 643 $1.79 65.5 
1890................-. 28 | 15, 865 30 9,748, 449 6, 404,156 | 11,537,370 1. 94 66. 3 
1900. ooo a20, 981 686 | 14,946,650 | 10,020,907 | 22 385,432 2.23 67 
19002: EV 97 ¡a21, 650 374 | 15, 538, 701 | 10, 418, 366 | 23,785, 433 2. 28 67.1 
E ove ewe 522.503 c 130 | 13, 498, 850 9,102, 391 | 20,707,442 2.27 67.4 
1904................- 101 |d22, 695 1,044 | 13,155, 090 8,583, 220 | 13,990, 320 1. 58 67.4 
1905 oes eles asc oe 100 |d22, 033 200 | 16,980, 341 | 11,365,077 | 22, 315, 361 1. 96 66.9 
1906... rad REDDE 101 [d23, 616 142 | 17,956,160 | 12,057,840 | 26, 858, 660 2.23 67.1 


a Includes 50 Semet-Solvay by-product ovens. c Includes 30 Semet-Solvay by-product ovens. 
b Includes 80 Semet-Solvay by-product ovens. d Includes 110 Semet-Solvay by-product ovens. 
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The following table, compiled by the Connellsville Courier, of Con- 
nellsville, Pa., shows the shipments of coke from the Connellsville 
region in 1905 and 1906, by months, in cars and tons, with the aver- 
age number of cars shipped each working day in the month. These 
figures, which include coke made in the upper and lower Connells- 
ville districts, are considerably larger than the production reported 
to the United States Geological Survey. 


Shipments of coke from the Connellsville region, including Upper and Lower Connells- 
ville districts, in 1905 and 1906, by months. 


1905. 1906. 
Month. | ' 
Daily Short aily Short 
Cars average. tons. | Cars | average tons. 
| 
JAnUBTY oe oes choses PRAE E iaa ee is 49, 352 1,592 | 1,283,132 62,049 2, 386 1,665, 747 
REODIUAFV. to eves toS dades om eek ee 51,928 1,856.| 1,350, 128 53, 398 2,225 1, 435, 452 
Maren A IS 57,606 1,858 | 1,497,756 62.694 2, 334 1, 683, 212 
Aprl iuc o A lees 10, 904 2, 367 1, 843, 502 59, G22 2,397 1, 604, 906 
MB este Odes d VN pes Rede died 55, N20 1, 801 1, 451, 554 64, 923 2, 404 1, 739, 743 
SUNG P nr 2, 095 1,736 1, 354. 470 61,673 2,372 1, 654, 209 
PUNY sd M DK PELIS 62, 423 2,014 1,622, 998 61, 995 2, 384 1, 662, 545 
AUEUSU. 65 oes E sisse Rer apa tue Li 51,077 1,648 1, 328, 002 62, 948 2,331 1, 685, 036 
Beptember............................ 66, 413 2,214 1, 726. 734 60,157 2, 106 1,610, 509 
OCC ONOL russes RE ERR ATUS AR es 55. 009 1,774 1, 430, 238 68, 040 2,516 1, 850, 450 
November da en oo 57, 267 1,909 | 1,485,942 65, 194 2, 507 1, 752, 234 
DeceMbeT.......ooocoooooocnaronnono... 58, 425 1,885 1, 519, 050 61,381 2,361 1,655, 283 
Tola A a ene | 688, 328 1,886 | 17,896,526 | 745,274 | 2, 385 | 19, 999, 326 
i 


The monthly n of coke from this region in the years 1902 
to 1906, as reported by the Courier, are given in the following table: 


Monthly shipments of coke from the Connellsville region, 1902-1906, in short tons. 


Month. 1900. | 1903. | 1904. 1905. 1906. 

A even uU Lco 1,173,860 | 1,134,272 | 718,382 | 1,283,152 | 1,685,747 
kebrintyiseveeecerdii e os ec pe eb eii et 971,048 | — 95N. GNI 845,428 | 1,350,128 | 1,435, 452 
A esté F E E Rue 1,133,978 | 1,274,863 | 1,062,102 | 1,497,756 | — 1,683,212 
A E 1,219,928 | 1,346,053 | 1,118,043 | 1,843,502 |. 1.604, 906 

Atte na 1,300,648 | 1,288,550 | 1,146,907 | 1,451,554 |' 1,739,743 
JUNG c d 1,234,596 | 1,379,257 | — 945,520 | 1,354,470 | 1,654,209 
July Serre eer eee 1,271,045 | 1,327,239 | — 887,402 | 1,622,998 | 1,662,545 
AUPUSE o erc eidem paa 1,238,260 | 1,211,826 | 975,724 | 1,328,002 | 1,685,036 
A cansmwe'higes es 1,246,095 | 1,239,265 | 1,153,471 | 1,726,734 | 1,610,509 
A UEM NU EE Ud: 1,230,860 | 1,041.966 | 1,148,089 | 1,430,238 | 1,850,450 
Novem .:iodscasci esses eae eei ea 1,070.037 | — 629.768 | 1,207,131 | 1,488.042 | 1,752,234 
Decem barema iecore sE 1,039,385 | 513,187 | 1.219.174 | 1,519,050 | — 1,655,283 


Total. tii menaa 14, 138, 740 id 15 42543 17,896,526 | 19,999,326 


The total shipments, in cars, for the last nineteen years were as 
follows: 


Total and daily average shipments, in cars, 1888-1906. 


Dail Total Daily Total " Daily Total 

Year VOTALO: cars. Year average.| cars Year average. | cars 
1888.......... 905 282,441 || 1895........ 1,410 441,243 | 1902........ 1, 986 624, 198 
1889.......... 1,046 326,220 || 1806........ 920 289,137 || 1003........ 1,782 558, 738 
1890.......... 1,147 355,070 || 1897........ 1,181 367,383 || 1904........ 1,623 510, 759 
1891.......... 884 274,000 |, 1898........ 1,415 441,249 || 1905........ 1,886 685, 328 
PSO? eiue es 1,106 | 347,012 | 1500........ 1,676 523,203 || 1906........ 2,385 745, 274 
1893. ......... 874 | 270,930 || 1900.......- 1,619 504. 410 


1894.......... 900 | 281,677 | 1901........ 1,857 | 581,051 
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The following table shows the prices for Connellsville furnace and 
foundry cokes, by months, during the years 1902 to 1906. The 
abnormally high prices reported for both grades of coke in 1902 and 
1903 were due to the scarcity of fuel caused by the strike in the 
anthracite region and were for prompt delivery. The prices quoted 
in this table are for strictly Connellsville coke as reported by the Iron 
Age. “Main Line” and “outside” cokes are usually quoted from 15 
to 25 cents below strict Connellsville. 


Prices of Connellsville furnace and foundry coke, 1902-1906, by months. 
Furnace. 


1903. 


| 
Month. MEN ANE PI NEN, 
Contract |Forprompt|Six months'| Prompt | 


1904. 1905. 1906. 
price. delivery. | contracts. | delivery. 
1 
Jan....... $2. 25/82. 50 to $3. 50183. 7504.00 96. 0010$7.00 $1. 60to $1. 5 t2 10to $3. 00/82. 15 to $2. 75 
Feb....... 2.25| 2. 50to 3.00| 3. 50to 4.00! 4.50to 5.50, 1. 50to 1.65, 2.00to 2.75| 2.10to 2.50 
Mar....... 2.25| 2.50to 3.00| 3. 50to 4.00| 5.00to 5 90, 1.60to 1.75| 2.25to 2.50) 2.20to 2.50 
Apr....... $2.25 to 2.50; 2. 50to 3.00) 375to 4.00) 4.50to 5.00 1.60to 1. 1.90to 2.25| 2.30to 2.75 
May — 2.25 to 2. 50)............. 3.00to 3.50) 3. 50to 4.00, 1.60to 1.65 1.80tc 2.00) 2.30to 2.75 
June...... 2.25 to 2.50| 2.50to 3.50| 2.75to 3.00| 2.75to 3.50 1.40to 1.65, 1.75to 2.10| 2.30to 2.50 
July....... 2.25| 3.00to 4.00 2. 50 2. 50, 1. 40to 1.50| 1. 75to 2.10| 2. 40to 2.75 
Aug....... 2.25| 3. 50to 4.00| 2.25to 2.50; 2.00to 2.50 1.45to 1.50| 1.80to 2.10) 2. 75to 2.85 
Bept....... 3.00| 4.00to 5.00) 2.25to 2.50; 2.00to 2.50 1.40to 1.50| 1.90to 2.50| 2. 85to 2.90 
Oct....... 3. 50 to 4.00; 8.00to 12.00; 2.00to 2.10; 1.75to 2.10, 1.45to 1.65; 2.35to 3.10| 2.75to 3.25 
Nov....... 3. 50 to 4.00; 7.00to 8.00|............. 1.65to 2.00 1.75to 2.15 2.85to 3.001 300to 3.60 
EP 3.75 to 4.00; 7.00to 8.00|.............| 1.65to 1.75, 2.10to 2.45, 2.75to 2.90| 3.00to 3.60 
Foundry 
Month 
1902.a 1903.a 1903.5 1904 1905. 1906 
Jan....... $2.75 to $3.00 | $4. 75to $5.00 | $6. 00 to $7. 50 | $2. 10 to $2. 50 | $2.25to $2.75 | $2.75to $3. 50 
Feb....... 2.75to 3.00 € 6.00to 7.00 | 2.10to 2.25 | 2.50to 3.00 2.50to 3.00 
Mar....... 2.75to 300 ¢) 6 00to 7.00 | 2.10to 2.50 | 2.75to 3.25 2.75to 325 
Apr... 2.75to 3.00 5.00 | 5. 50to 6.00 | 2.15to 2.50 | 2.65to 3.00 2.90to 3.10 
ay....... 2.75to 300 4.00; 4.00to 5.50 | 2.00to 2.15 | 2.50to 2.75 2.65to 310 
June...... 2.75to 2300] 3.25to 4.00 | 3.50to 4.00 | 1.80to 2.00 | 2.35to 2.65 2.65to 2.75 
July....... 2.75to 300 | 300to 325, 300to 350 | 1.75to 1.85] 2.25to 2.50 2.75to 300 
Aug....... 2.75to 3.00 3.00 300 | 1.75to 1.85 | 2.25to 2.50 3.00to 3.25 
Bept....... 4.00to 4.50| 2.75to 3.00| 2.75to 3.00 | 1.75to 2.00 | 2.40to 3.00 3.25to 3.50 
va ME 4.50to 500 | 2.75to 300, 2.75to 300 | 1.80to 2.25} 2.75to 3.50 3.25to 4.00 
Nov....... 4.50to 500 ............... | 2.50to 2.65 | 2.00to 2.90  3.50to 4.00| 375to 4.50 
ls 4.50to 5.00 pee 2.15to 2.50 | 2.25to 2.50 | 3.40to 400; 375to 4.50 
a Contract prices. b Prompt delivery. c Nocontract prices quoted. 


Greensburg district—The ovens in the Greensburg district, all 
located in the vicinity of Greensburg, were increased by 100 new ovens 
in 1906, bringing the total number up to 1,428. The production of 
coke increased from 551,233 tons in 1905 to 678,817 tons in 1906, with 
an increase in value from $1,155,958 to $1,641,473. 

The statistics of the manufacture of coke in the Greensburg dis- 
Th Pennsylvania, from 1889 to 1906 are given in the following 
table: 


Statistics of the manufacture of coke in the Greensburg district, Pennsylvania, 1889-1906. 


| Estab- evens Coal used Coke pro- Total value heh Tato 
Year. lish- Build- (short (short of coke at ovens, |coke (per 
ments. | Built ing. tons). tons) ovens. per ton. cent) 

hil A | 2 50 16 32,070 20, 459 $21, 523 $1.05 63.8 
1800... ew 2 58 0 44,000 30, 261 44,290 1.4 08. 7 
1900.................. 5 680 280 331, 305 196, 709 442,704 2. 25 B. 4 
1900... eoo 7| 1,240 193 725, 744 441,941 | 1,228, 576 2.78 60.9 
1000... oso 7| 1,332 0 813,216 451,385 | 1,477,134 3. 27 56.5 
1904... —— ces ms 7| 1,32 0 511, 303 314, 954 551,228 1.75 61.6 
1006 ii 7| 1,28 100 908, 003 551,233 | 1,155,958 2.10 00.1 
1908... 2: du 8| 1,428 200 | 1,118,227 678,817 | 1,641,473 2. 42 09.1 
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Irwin district.—This district, which is of minor importance, includes 
about 600 ovens located near the town of Irwin in Westmoreland 
County. Of the ovens in the district, 180 were idle during 1906, as 
compared with more than half of the total number idle in 1905. The 
production increased from 164,601 tons in 1905 to 230,552 tons in 1906. 

The Irwin district began making coke in 1889. The statistics of 

roduction in that year, in 1890, 1900, and from 1902 to 1906, have 
n as follows: 


Statistics of the manufacture of coke in the Irwin district, Pennsylvania, 1889-1906. 


Estab- Ovens. Coal used Coke pro- Total value Value of | Yield of 
Year. - Buila-| (short ob ert | of coke at pá Psp une 
ments.| Built. ing. tons). tons). ovens. per ton. | cent). 
¡e AAA 4 606 0 373, 913 | 243, 448 $351, 304 $1. 44 65 
o coo as 4 661 0 270, 476 172, 329 256, 1. 49 63. 7 
100. a ns 5 697 0 93, 647 61, 630 153, 743 2. 49 65. 8 
AA 6 691 0 217, 404 139, 299 329, 410 2. 36 64. 1 
1003 aoc 6 691 0 207, 067 133, 290 334, 434 2. 51 64. 4 
jy 1r A A dees wa 6 691 0 14, 468 8, 793 14, 576 1. 66 60. 8 
¡A Sects, 5 680 2 258, 0:39 164, 601 325, 746 1. 98 63. 8 
1906. a ee eas 5 581 0 348, 007 230, 552 510, 572 2.21 66. 2 


Lower Connellsville district.—This district, sometimes called the 
“ Klondike,” is located in the western part of Fayette County, imme- 
diately west of the southern end of the Connellsville basin, from 
which it is separated by the Greensburg anticline. Although but 7 
years old, having been opened in 1900, it ranks next to Connellsville 
among the coke-making districts in the United States, having in 1905 
an output nearly double and in 1906 more than three times that of the 
Flat Top district of West Virginia, which until 1902 was the second 
coke-producing region in the United States. Although outside of the 
Connellsville basin, the coking qualities of the coal compare favorably 
with that of Connellsville and the coke is marketed as Connellsville 
coke. It is the only district in Pennsylvania whose production of 
coke in 1904 exceeded that of 1903, the output of the Lower Connells- 
ville district exhibiting an increase in 1904 of 558,158 short tons, or 24 
per cent, while the total production in the State decreased 789,868 
tons, or 5.05 per cent. The record for 1905 showed an increase of 
nearly 1,000,000 tons over that of 1904, and 1906 showed & gain of 
1,316,825 tons over 1905. The number of coke-making establish- 
ments increased from 45 in 1905 to 53 in 1906, while the number of 
ovens (all of beehive construction) increased from 7,484 to 9,708. 
All but 4 of the 53 establishments in 1906 made coke, and all of the 
nonproducers were new plants. 

The record of the district for the seven years of its existence has 
been as follows: 


Statistics of the manufacture of coke in the Lower Connellsville district, Pennsylvania, 
1900-1906. 


Ovens. Coke pro- Value of | Yield of 
Estab-[____________ | Coa) used duced Total value! coko at | coal in 


Year. lish- (short of coke at 
Build- (short ovens, ¡coke (per 
ments. | Built. ing. tons). to ovens. per ton. | cent). 


e" 259299222 


12 | 2, , 928 385, $792, 886 66. 5 

17 | 3,251 30 | 1,666,826 | 1,116,379 | 1,991, 699 1.78 66. 9 
1002 is 21 | 4,253 705 | 2,826,242 | 1,899,111 | 4,701,068 2. 48 67.2 
1903... Re 32| 5,753 786 | 3,452,568 | 2,329,298 | 5,522,884 2.97 67.5 
ee re 34 | 6,570 250 | 4,229,755 | 2,887,456 | 4,623, 133 1. 60 68. 2 
19065..... err 45 | 7,484 | 1,145 | 5,666,812 | 3,871,310 | 7,532, 382 1. 95 68. 3 
1906. .............-.-- 53 | 9,706 | 1,502 | 7,465,205 | 5,188,135 | 12,046. 889 2. 32 69. 4 
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“Lebanon Valley and Schuylkill districts.—The Semet-Solvay ovens 
at Chester (40) and at Steelton (145) were not in operation during 
1905 and 1906. Both plants at Lebanon, however, (90 Semet-Solvay 
and 232 Otto-Hoffmann ovens) were in operation in both years. The © 
total production of these two plants in 1906 was 559,601 short tons, 
as compared with 297,716 short tons in 1905. 

Pittsburg district.—A large portion of the coke made in the Pitts- 
burg district is from slack coal obtained from the mines along the 
slack-water navigation: of the Monongahela River and brought to 
Pittsburg in barges. Some run-of-mine coal is also brought from the 
fourth pool of the Monongahela River at Pittsburg. The production 
of 120 Otto-Hoffmann ovens at Glassport and of 25 Semet-Solvay 
ovens located at Sharon in Mercer County is included in this dis- 
trict. The production of coke in the last two years was almost 
exactly the same, being 1,463,774 tons in 1905 and 1,463,795 tons in 
1906. The number of establishments increased from 8 to 10, and the 
number of ovens from 2,226 to 2,868. 

The statistics of the manufacture of coke in the Pittsburg district 
ER > 880, 1890, 1900, and from 1902 to 1906 are given in the following 
table: 


Statistics of the manufacture of coke in the Pittsburg district, Pennsylvania, 1880-1906. 


n e 
Estib-| lia Coke pro- "Total value| Value of | Yield of 

Year. lish- Build- (short (short of coke at ovens, |coke (per 

ments. | Built. ing. tons) tons). ovens. per ton. | cent). 

1880... 5s 21 534 0 194, 303 105, 974 $254, 500 $2. 40 55 

VO coin ace ceeds 14 541 0 149, 230 93, 984 171, 465 1. 82 63 
1 AA 8| 1,641 0 862, 610 570,678 | 1,418, 382 2. 48 66.1 
190023................ 10| 1,611 232 1, 488, 973 953, 863 1, 924, 942 2.02 64.1 
e eese 9| 1,636 359 | 1,404,660 877,640 | 2,632,827 3.00 62.5 
1904¢................ 8| 2,195 0 1, 370, 629 841, 450 1,795, 257 2.13 61.4 
19052................ 8| 2,226 380 | 2,317,159 1, 463, 774 3, 590, 436 2. 46 63.2 
2,868 0| 2,376,403 | 1,463,795 | 3,620,030 : 2.47 . 01.5 


e Includes ovens and production in Allegheny Valley district. 
b Includes 2 establishments in Mercer County, 1 in Beaver County, and 2 in Allegheny Valley district. 
¢ Includes 330 Otto-Hoffmann and 25 Semet-Solvay ovens. | 


Reynoldsville- Walston district.—This district, in Jefferson and Clear- 
field counties, includes all of the ovens of the Rochester and Pitts- 
burg Railroad, as well as those of the low-grade division of the 
Ded enl Valle Railway, and those connected with the mines of 
the New York Central and Hudson River Railway. The production 
in 1906 amounted to 770,095 short tons, compared with 831,904 tons 
in 1905. All of the 8 establishments in the district made coke in 1906. 
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The followin are the statistics of the manufacture of coke in the 

Reynoldsville-Walston district for the years 1880, 1890, 1900, and 
from 1902 to 1906: 


Statistics of the manufacture of coke in the pee rió district, Pennsylvania, 


1880-1 
Estab-|__9%%% | Coal used | Coke pro- [Total value| Value of pat 
Year. arg Built Build- C (short on At ovens, | coke (per 
: : ns perton.| cent). 
1880. ................. 3 117 0 45, 055 28, 000 $46, 350 $1. 65 62 
1890... nee 8| 1,737 0 662, 966 406, 184 111, 996 1. 90 e 
OO cis 7 | 2,010 0| 1,115, 923 625,563. | 1,347,869 2.15 56 
pos vise ce wate T 7 | 2,029 0| 1,251,765 689,800 | 1,422,143 2. 06 55.1 
1908... 1 son oi ote: 7| 2,003 0| 1,420,709 810,350 | 2,088,472 3. 32 51.4 
jp oo ine poeta yapeeds 8| 2,101 200 | 1,313, 507 709,502 | 1,585, 950 2. 24 54 
E AA 8| 2,303 200 | 1,463,680 831,904 | 1,638, 934 1.97 56. 8 
1008. sor ee et 8j 2,502 0 | 1,300,801 770,095 | 1,794,127 2. 33 55. 8 


Upper Connellsville district.—This district includes that portion of 
the Connellsville trough or basin which lies north of a point a short 
distance south of the town of Latrobe, Westmoreland County. The 
coal of this vicinity differs somewhat from that of the basin proper, 
so that in addition to its geographic Po there is another reason 
for separating the production from that of the Connellsville district. 
The production of the district in 1906 amounted to 1,011,229 short 
tons, against 755,946 tons in 1905. 

In the following table are given the statistics of the manufacture 
of coke in the Upper Connellsville district, Pennsylvania, in 1880, 
1890, 1900, and from 1902 to 1906: 


Statistics of the manufacture of coke in the Upper Connellsville District, Pennsylvania, 


1880-1906. 
Estab- Ei ee Coal used | Coke Pro- |r ota) value perd of | Yield of 
Year. lish- Bund-| (short | (hort | Ofcoke at | Cena” coke (per 

ments. | Built. Ing. tons). tons) Ovens. rton.| cent) 
a 757 0 319, 927 229,433 | $397,045 $1.73 72 
To erbe eir pe: 14| 1,500 28 889, 277 577,246 | 1,008, 102 1.75 64.9 
1900... 22... eens eee ee 14 | 1,999 O | 1,042,170 690, 449 | 1,378,629 2. 00 66. 2 
1000. ti ens crores. 17 | 2,132 405 | 1,413, 476 936,854 | 2, 193, 332 2.34 66.3 
1008 eee eae os | 19 | 2,556 280 | 1, 180, 947 784,132 | 2,133, 513 2.72 66. 4 
TI | 19 | 2,660 27 601, 236 390, 540 500, 097 1.51 64.9 
1005 o ene. 19| 2,434 30 | 1,150,158 755,946 | 1,445, 568 1.91 65.2 
1906... ccscawmee dnd | 22 | 2,516 332 | 1,497,285 | 1,011,229 | 2,172,748 2.15 67.5 

TENNESSEE. 


The production of coke in Tennessee in 1906 amounted to 483,428 
short tons, valued at $1,350,856, against 468,092 short tons, valued 
at $1,184,442, in 1905, an increase of 15,336 short tons in quantity and 
of $166,414 in value. The average price per ton advanced from $2.53 
in 1905 to $2.79 in 1906. 

The number of coke-making establishments in the State increased 
from 16 in 1905 to 17 in 1906, a gain of 1, while the number of ovens 
increased from 2,615 in 1905 to 2,731 in 1906, a gain of 116. Of the 
17 establishments 3, with a total of 536 ovens, were idle during 1906. 
There were 138 new ovens under construction at the close of the year. 

21650—m R 1906—51 
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The statistics of the manufacture of coke in Tennessee in the years 
1880, 1890, 1900, and from 1902 to 1906 are shown in the following 
table: 


Statistics of the manufacture of coke in Tennessee, 1880-1906. 


Estab- Ovens. Coal used | Coke pro- [Total value! Value al Yleld of 


duced coke a coal in 
Year. lish- Builg-| (Short (short of coke at | Oyens, |coke (per 

ments.| Built ing tons). tons). ovens. per ton. | cent). 

I8BD. Lens Ln p ve ene? 6 656 68 217, 656 130, 609 $316, 607 $2. 42 60 

OO o ocacion 11 | 1,664 292 600, 387 348, 728 684, 116 1. 96 58 
| AAA 14 | 2,107 340 854, 780 475, 432 | 1,209, 555 2. 67 55. 6 
y 1 AA 15 | 2,200 116 | 1,025, 864 560,006 | 1,597,041 2. 85 5646 
0 zc eeies 16 | 2,439 304 | 1,001, 356 546,875 | 1,706, 722 3. 12 54.6 
1904... emm 17 | 2, 436 190 718, 181 379, 240 905, 540 2.39 52. 8 
1008.2 secu eae vta 16 | 2,615 862, 320 468,092 | 1,184, 442 2. 53 54.3 

a oats ye een; 17 | 2,731 138 929, 406 483, 428 | 1,350, 856 2.79 §2 


The character of the coal used in the manufacture of coke in Ten- 
nessee has for several years been nearly equally divided between run 
of mine and slack, although the balance was considerably in favor of 
run-of-mine coal in 1906. Most of the coal is washed before bei 
charged into the ovens. In 1906 there were 591,357 short tons o 
run-of-mine coal used, of which 509,532 tons were washed. The 
slack coal used amounted to 338,048 tons, of which 195,205 tons were 
washed before coking. The total quantity of coal washed was 
704,737 tons, the unwashed coal amounting to 224,668 tons. 

The following table exhibits the character of the coal used in the 
manufacture of coke in Tennessee in 1890, 1895, 1900, and from 1902 
to 1906: 


Character of coal used in the manufacture of coke in Tennessee, 1890-1906, in short tons. 


Run of mine. Slack. 
Year. Moa SERA ee MEROS Total. 
Unwashed. | Washed. | Unwashed. | Washed. 
A Rec tE FP RE IRL Tk 255, 0 273, 028 72, 000 600, 387 
1808 cee sco coe A 06, 744 50, 284 285, 906 242, 721 684, 655 
A oe sie eases ia ass 150, 607 349, 448 24, 122 330, 522 854, 780 
1000 A ek tel ee eed 287, 334, 109 47,161 357, 530 1,025, 864 
0 A A tees 157,717 44, 949 74,560 364, 130 1,001, 356 
1904. one tatbr ion Sh ea pee e rate se 1, 471 302,943 60, 784 352, 983 718, 181 
lU D PERENNI 134, 244, 302 46,073 437, 513 862, 320 
E A zio DE cL Aces dU E reed 81,825 509, 532 142, 843 195, 205 929, 405 


UTAH. 


As there is but one company in Utah engaged in the manufacture 
of coke the statistics of production have been included with those 
of the State of Colorado, which adjoins Utah on the east. The coals 
of Utah which are used in the manufacture of coke are practically 
identical in character with those of western Colorado. 


VIRGINIA. 


The development of the coking industry in the southwestern 
counties of Virginia, which has been referred to in previous reports, 
continued in 1906, the production showing an increase from 1,499,481 
short tons in 1905, to 1,577,659 short tons in 1906, an increase of 
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78,178 tons, or 5.2 per cent. The value increased from $2,869,452 
in 1905, to $3,611,659 in 1906, a gain of $742,207, or 25.8 per cent. 
The average price per ton advanced from $1.91 in 1905, to $2.29 in 
1906. Two new plants were added in 1906 to those already estab- 
lished, increasing the total number from 16 to 18. The number of 
ovens increased from 4,549 in 1905 to 4,641 in 1906. There were 
695 new ovens under construction at the close of the year. The 
Newton-Chambers ovens at Pocahontas, 56 in number, continued 
idle during 1906. This is the only establishment which was idle 
throughout the whole of last year. Until 1906 practically all of the 
new work within the last few years has been carried on in Wise 
County, on the Clinch Valley branch of the Norfolk and Western 
Railroad. The coke made in this district is the only coke made in 
Virginia from coal mined in the State. There are two plants in 
Virginia, one at Lowmoor and one at Covington, the coal for both of 
which is drawn from mines in the New River district of West Virginia. 
The coal for the ovens at Pocahontas, in Tazewell County, is obtained 
from mines whose workings extend across the State boundary line 
into West Virginia. The openings to the mines, however, and the 
coke ovens are in Tazewell County, Va., and it is customary to credit 
the coal as well as the coke to Virginia. 

During 1906 considerable activity was shown in the development 
of coal-mining properties in the Black Mountain region of Lee 
County. This is a territory which promises to show important 
developments in the near future, both in the production of coal and 
in the manufacture of coke. 

The following statistics cover the manufacture of coke in Virginia 
in 1883, when the industry was first established, and in 1890, 1900, 
and from 1902 to 1906: 


Statistics of the manufacture of coke in Virginia, 1883-1906. 


SNE Svens: | Coal used Coke pro- Total value Value of | Yield of 
——— E duce : , coke at | coal in 
Year. nU Built, | Build- SRM (short Te ovens, ¡coke (per 
MES ute ae ns), tons). * | per ton. | cent). 
INA LL E ETT 1 200 0 39, 000 25. 340 $44, 345 $1. 75 65 
IND cR eL des 2 5390 250 251, 683 165, 847 278,724 1. 68 66 
PE R HE mn ee 7 |a2,331 300 | 1,083, 827 685,156 | 1,464, 556 2.14 63. 2 
O a e eoe iuis 14 |22,974 1, 208 1,716,110 1, 124, 572 2, 322, 228 2. 07 65.5 
TOUS soc Brus wai 16 ja 4,251 142 1,860, 225 1,176, 439 2,724,047 2. 32 03. 2 
1904. o ere sudo ge 16 |a 4,345 68 1,636. 905 1,101,716 1,772,717 1. 61 67.3 
o LEE 16 |a 4,549 0| 2,184, 369 1. 499, 481 2.869, 452 1. 91 68 6 
1906: o ds 18 |a 4,641 605 296 1,577,659 3.611, 659 2. 29 68. 7 


a Includes 56 Newton-Chambers by-product ovens. 


_ Of the 2,296,227 short tons of coal used in the manufacture of coke 
in Virginia in 1906 1,242,646 tons were run of mine and 1,053,581 
tons were slack. Four of the 17 establishments in the State using 
run-of-mine coal in 1906 washed the coal before charging it into the 
ovens. All of the slack coal used was unwashed. 
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The following table shows the character of the coal used in coke 
making in Virginia in 1890, 1900, and from 1902 to 1906: 


Character of coal used in the manufacture of coke in Virginia, 1890-1906, in short tons. 


Run of mine. Slack. 
Year. | — —————————-| Total. 
Unwashed. | Washed. | Unwashed. | Washed. 
O AT 98, 215 0 153, 468 0 251, 683 
ii^ A a 620, 0 463, 620 O| 1,083,827 
N08 RA E NC ORAE 1, 018, 148 0 607, 962 O| 1,716,110 
[I SMS tise CAMERE MAP 857, O| 1,002,803 0| 1,860,225 
TC E LU ede de 1, 213, 226 44,222 379, 457 O| 1,636,905 
| A ISNMENMIR a Goad doe icon beets | 1,096,656 0| 1,087,713 0 | 2,184,360 
Lo 5 N E D A ' 1,014,290 | 228,347 1,053, 581 0| 2,296,227 


WASHINGTON. 


Washi n is the only one of the Pacific coast States which pro- 
duces coal of a quality suitable for the manufacture of coke. The 
coke-making operations of Washington are not of special importance 
when compared with the output of other coke-producing States, but 
they are of interest as establishing the fact that it is possible to pro- 
duce a metallurgical coke from Pacific coast coals. There are 5 
establishments in the State, 3 of which made coke in 1906. Two 
plants, ve & total of 31 ovens, were idle during both of the last 
two years. The production in 1906 amounted to 45,642 short tons, 
valued at $226,977, against 53,137 short tons, valued at $251,717 in 
1905. All of the coal used in coke making in Washington in 1906 
was washed. Two of the plants used washed run of mine, and one 
plant used washed slack. The washed run-of-mine coal amounted to 
70,685 tons and the washed slack to 6,211 tons. 

The coke-making industry of Washington began in 1884, when 400 
tons of coke were produced. The production since that time has 
been as follows: 


Statistics of the manufacture of coke in Washington, 1884-1906. 


Estab- ha Coal used Coke pro- Total val Value of Yield of 
Year. lish- Build-| (Short anes coal in 

ments.| Built. ing. tons). tons). 
A CRM: 1 0 0 700 400 $1, 900 $4. 75 57.5 
1800s meek ick aaar 2 30 80 9, 120 5, 837 , 096 8. 00 64 
1 A cet ase 2 90 0 54,310 33, 387 160, 165 4. 80 61.5 
1900 Sd codes 5 231 0 68, 546 40, 305 199, 195 4. 94 58.8 
1903.12 eri ae 6 256 0 73, 119 45, 623 214, 776 4.71 62. 4 
19048) A s 6 256 0 76, 993 45, 432 207,357 4. 56 50 
1905.5. oc eee wees 5 216 0 85,715 53, 137 251,717 4. 74 62 
1906.................. 5 216 0 76, 806 45, 042 " 4. 99 59.4 


WEST VIRGINIA, 

During the last twenty-five years West Mio and Alabama have 
been close rivals for the second place among the coal-producing States 
and have frequently alternated with each other for that position. 
From 1900 to 1905 each State held second place alternately. An 
desde d large production in West Virginia in 1905 gave that 

State the advantage of over 800.000 tons in output over Alabama, 
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and this lead was maintained in 1906. The indications are that West 
Virginia will continue to rank next to Pennsylvania as a producer of 
coke. During the last few years there has been a rapid extension of 
railroad lines in West Virginia, the older transportation companies 
having been active in the building of branch feeders into new coal 
fields. The Coal and Coke Railway from Charleston to Elkins has 
been completed and has opened up important coal fields in the central 
part of the State. This road crosses a large portion of the State in 
a northeast-southwest direction. The eastern connection of the 
Wabash Railroad interests, now building to tidewater at Baltimore, 
will give an additional outlet for the coals and cokes in the northern 

art of the State. It is expected that the Virginian (formerly the 

eepwater-Tidewater) Railroad, building from Sewells Point, near 
Norfolk, Va., to the coal fields of the Pocahontas, New River, and 
Kanawha series, will be completed early in 1908, and an increased 
prear on, both of coal and of coke, from the southern part of the 

tate will naturally follow. Important developments have also been 
made in the northwestern part of the State on the line of the Mor- 
gantown and Kingwood Railroad. In this locality the Freeport coal 
of A 1s well developed and possesses excellent coking 
qualities. 

The coke production of West Virginia in 1906 amounted to 3,713,514 

‘short tons, valued at $8,192,956, against 3,400,593 short tons, valued 
at $6,548,205, in 1905, an increase of 312,921 tons, or 9.2 per cent, in 
quantity, and of $1,644,751, or 25.1 per cent, in value. 

A number of establishments in the Kanawha and the Upper Monon- 
gahela districts of West Virginia have been idle for several years, and 
2 plants in each of these districts were abandoned in 1906. Two 
new establishments were, however, added to the Upper Potomac- 
Tygarts Valley district, making a net decrease of 2, from 143 to 141, 
in the total number of establishments in the State. The total number 
of ovens increased from 19,189 in 1905, to 19,714 in 1906, an increase 
of 525. There were 353 new ovens under construction at the end of 
1906. Of the 141 establishments, 27, having a total of 1,364 ovens, 
were idle during the year. Four of the idle establishments, having 
a total of 483 ovens, were new plants whose ovens had not been put 
in blast before the close of the year. Of the idle establishments, 17, 
with a total of 851 ovens, were in the Upper Monongahela district, 
and 5, with a total of 346 ovens, were in the New River district. 

The following table exhibits the statistics of coke production in 
West Virginia in 1880, 1890, 1900, and from 1902 to 1906: 


Statistics of the manufacture of coke in West Virginia, 1880-1906. 


Estab- evens Coal used era Total value ps ae 

Year. lish- (short | P of coke at ee 
ments. | Built Build- tons) (short vena ovens, ¡coke (per 

i * | ing. i tons). : per ton. | cent). 

EA 18 631 230, 758 138, 755 $318, 797 $2. 30 60 

jl.' PETI" 55 | 4,060 , 305, 266 833, 377 1, 524, 746 1.83 60 
A ox Aen 106 |210, 249 ,868,840 | 2,358,499 | 4,746, 633 2.01 60.9 
1002 ossia d RE acetone 120 1212, 656 ,078, 579 2,516,505 | 5,833,226 2.32 01.7 
IO Sh 5 a Beata ek 136 ¡a15, 613 , 347, 160 2, 707,818 7,115, 842 2. 63 62.3 
TI. nog ERN 137 ¡a16, 929 ,543, 338 | 2,283,086 | 3,757,850 1.65 64.4 
1903... ads 143 ¡a19, 189 ,329,695 | 3,400,593 | 6,548, 205 1.92 63.8 
A sews ees 141 |[a19, 714 , 822,619 | 3,713,514 | 8,192,950 2.21 63.8 


« Includes 120 Semet-Solvay ovens at Wheeling. 
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As shown in the following table, by far the larger D 70 
per cent—of the coal used for coke making in West Virginia is slack 
and about 90 per cent of this slack coal is unwashed. run-of-mine 
coal used is unwashed. 


Character of coal used in the manufacture of coke in West Virginia since 1890, 1n short tons. 


Run-of-mine. Slack. 
Yenr. cc E 

, Unwashed. | Washed. | Unwashed. | Washed. 

i ! | 
I. REPETIT RR | 324,847 o. 930, 989 139,430 | 1,395, 266 
TL Ac I 405, 24,054 | — 1,476,008 | — 182,034 | — 2,087, 816 
10007 LP NOD MM AUC EN INC | 509, 960 8,000 3,140, 064 210,816 3, 868, 840 
100 x ees a, 733,786 0|  2,105,392| 294,898 | 3,734,076 
DOP ce E ee ODO 1,262,393 Oj 2,517,223 | — 298,963 | 4,078,579 
T^ RECHNEN D eee LUNAR 1,149, 761 3,000: — 2,890,310 | 304,089 | 4,347,160 
JUR oo o ee A 1,247,935 1,250, 2,128,951 165,802 | 3.543.338 
1905. O pias ek alae, 1; 445,099 1,950 | 3,577,793 | 304,853 | 5,320,605 
1008 o o 2. 003, 483 O! 3,388,877 | 340,259 | 5,822,619 


PRODUCTION BY DISTRICTS. 


It has been customary in the preceding reports of this series to 
consider the coke production by the districts into which the State 
has been divided. "These districts are known, respectively, as the 
Upper Monongahela, the Upper Potomac, the Kanawha, the New 
River, and the Flat Top. The first two are in the northern part of 
the State, and are named from the fact that they are drained by the 
headwaters of the Monongahela and Potomac rivers. The other three 
districts are in the southern portion of the State. The New River 
district includes the ovens along the line of the Chesapeake and Ohio 
Railroad and its branches from Quinnimont on the east to Hawks 
Nest, near which point the coals of the New River series go below 
water level. The Kanawha district embraces all of the ovens along 
the Kanawha River and its tributaries from Mount Carbon to the 
western limit of' the coal fields. The ovens of the Gauley Mountain 
Coal Company at Ansted are included in the New River district 
although the Ansted coal belongs in reality to the Kanawha series 
and lies about 1,000 feet above the New River coals. The Flat To 
region is also drained by the upper portion of the New River, and 
includes the ovens in West Virginia which belong to the Pocahontas 
coal field. The Flat Top district is by far the most important and 
bears the same relation to the production of West Virginia that the 
Connellsville district bears to that of Pennsylvania. Since 1900 the 
statistics of produ uon of the Flat Top district have included the new 
operations along Tug Riverlying west of and continuous with the Flat 

op district. The output from this district averages something over 
50 per cent of the total coke product of the State, although its pro- 
portion in 1902 and 1903 was somewhat less than this figure. Some 
new ovens constructed in Tygarts Valley in 1902 have been added 
to the Upper Potomac district. 'The production of coke in 1904 
increased in one district only—the Flat Top—and this increase was 
due not to any greater activity in the Flat Top district proper but 
to the production by the United States Coal and Coke Company in 
the River region, whose ovens and output have been added 
to the Flat Top district. In 1905 the production of each district was 
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increased. In 1906 the production from the Flat Top and New River 
districts showed decreases, while substantial increases were exhibited 
in the other districts. 


Production of coke in West Virginia in 1905 and 1906, by districts. 


1903. 
| 
er eh Coal used | Coke [Total value, Value of | Yield of 
produced coke at | coal in 
THREE senis | Bullt Build- nn (short Hen ovens, |coke (per 
: * | ing. j tons) per ton. | cent). 
Flat Top4........... 56 | 11,287 | 1,074 | 3,162,820 | 2,042,123 | $3, 804,923 $1.77 64.6 
Kanawha..........- 14 1,617 0 415,808 249, 251 504,734 2.03 60 
New River.......... : 0 514.850 301, 622,815 | 2. 06 58.6 
Upper Monongahela. 39 | 52,861 90 576,201 389, 213 965 2. 48 1.5 
U r Potomac and 
ygarts Valley.... 9| 1,295 50 660,016 418,380 850,331 2. 08 63. 4 
Total.......... 143 | 19,189 | 1,214 | 5,329,005 | 3,400,503 | 6,548,205 1.92 63.8 
1906. 


Flat Top8........... | 56 | 11,872 200 | 2,985,931 | 1,912,505 | $4,000. 986 64.1 
Kanawha........... 12 | 1,605 50 582, 200 358, 903 860, 514 61. 6 
New River.......... 0 394, 365 240, 474 658, 729 60, 9 
Upper Monongahela.! 37 |b 2,873 50 | 1,028,258 659, 427 | 1,412,215 64 1 
U r Potomac and 
ygarts Valley.... 11 | 1,325 53 831, 805 542,115 | 1,260,512 65. 1 
Total.......... 141 | 19,714 353 | 5,822,619 | 3,713,514 | 8,192,956 63 8 


a Includes Tug River district. b Includes 120 Semet-Solvay ovens. 


Flat Top district.—Until the close of 1902 this district was, next to 
the Connellsville district of Pennsylvania, the most important coke- 
protones region of the United States, but the largely increased pro- 

uction of the Lower Connellsville or Klondike district of Pennsyl- 
vania in 1902 placed that district above the Flat Top as a coke 

roducer. Like the coal of the Connellsville region, that of the Flat 

op district of West Virginia produces a coke which makes an ideal 
blast-furnace fuel. Chemically the Flat Top coke is superior to that 
of Connellsville, as it is lower in mineral content or ash, and it is 
regarded by some ironmasters as equal in physical properties to the 
Connellsville coke. 

In the production of the Flat Top district is included that of the 
Tug River district, immediately to the west, in which the United 
States Coal and Coke Company has com leted something over 2,000 
ovens up to the close of 1906. The combined production of the Flat 
Top ind the Tug River districts in 1906 amounted to 1,912,595 short 
tons, valued at $4,000,986, a decrease of 129,528 short tons in pro- 
duction compared with 1905, but an increase of $396,063 in value. 
The number of establishments was the same in 1906 as in 1905, but 
the number of ovens increased from 11,287 to 11,872. 
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The Flat Top district began pce coke in 1886. The output 
for that year and for 1890, and that of the Flat Top-Tug River 
trict in 1900, and from 1902 to 1906, inclusive, have been as follows: 


Statistics of the manufacture of coke in the Flat Top district of West Virginia, 1886-1906. 


Estab-|____________ | Coal Total value bees bien of 

ments. | Built. ing. n8). Ovens. per ton. | cent 
oras 2 10 38 1,075 $1,316 $2 00 6L 2 
E: AN 17 | 1,584 252 566, 118 571, 230 L 75 57.5 
19002................ 38 | 5,290 666 | 1,952,274 2, 200, 947 L 90 6L 9 
1909] AE 44 | 6,940 | 1,741 | 1,781,136 2, 189, 607 L 97 62 3 
1908 cia 51 | 8,994 | 1,329 | 2,094,127 3,126,512 2.38 62. 8 
1904; A 53 | 10,023 684 | 2,024,055 1,928,871 1. 46 65. 2 
A vv vex ebex 56 | 11,287 | 1,074 | 3,162,820 3, 604, 923 177 64 6 
1906. A 56 | 11,872 200 | 2,985,931 4, 000, 986 2 09 641 


a Includes establishments in the Tug River district since 1900, 


The New River district.—This district includes the ovens along the 
Chesapeake and Ohio Railroad and the New River from Quinnimont 
on the east to the junction of the New and Gauley rivers on the 
west. The ovens at Ansted on Gauley Mountain are included in 
this district, although the coal belongs by right to the Kanawha 
series. The coals of the New River district are for the most part 
high-grade coking coals, and the coke is a good blast-furnace fuel. 
It is also a high-grade steaming coal, nearly smokeless in character, 
and the demand for it as a steam coal is probably responsible for the 
somewhat backward tendency shown by the coke production during 
the last few years. Of the 25 establishments and 2,039 ovens in the 
district, 6 establishments, having 346 ovens, were idle in 1906. The 
production decreased from 301,626 short tons in 1905 to 240,474 
short tons in 1906, while the value, owing to the advanced prices in 
1906, increased from $622,815 to $658,729. 

The statistics of the manufacture of coke in the New River dis- 
trict in 1880, 1890, 1900, and from 1902 to 1906, have been as follows: 


Statistics of the manufacture of coke in the New River district, West Virginia, 1880-1906. 
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Kanawha district.—The Kanawha district includes all of the ovens 
along the banks of the Kanawha River from its formation by the 
junction of the New and Gauley rivers to the western limits of the 
coal fields. It also includes the recent developments on the Virginian 
(Deepwater-Tidewater) Railroad along lower Loup Creek, and the 
inclusion of this latter factor is responsible for the marked increases 
in production in 1905 and 1906. The output of the district had 
decreased from 179,988 tons in 1903 to 92,014 tons in 1904. As the 
result of the bringing in of the Loup Creek production the output in 
1905 increased to 249,251 short tons, and a further increase to 358,903 
tons is shown in production in 1906. The value increased from 
$142,858 in 1904 to $504,734 in 1905 and to $860,514 in 1906. Two 
of the establishments in the older part of the Kanawha district were 
abandoned in 1906, reducing the total number of establishments in 
the district from 14 to 12. e total number of ovens in the district 
decreased from 1,617 to 1,605, and of the 12 establishments, 2, with a 
total of 100 ovens, were not operated in 1906. | 

The statistics of the manufacture of coke in the Kanawha district 
in 1880, 1890, 1900, and from 1902 to 1906, have been as follows: 


Statistics of the manufacture of coke in the Kanawha district, West Virginia, 1880-1906, 


- ——— -m 


Ovens. Coke Value of | Yield of 
Estab-| — |^ . A | Coal used Total value 
lish- (short | Produced | of coke at pn ron ea 
oven rton. | cent) 

$9,800 | $2.30 63. 

196, 583 1. 89 57 

412, 636 2. 50 56. 

354) 750 2.72 56. 

567,308 | 3.15 60. 

142’ 858 1.55 60. 

734] 208 60 

514 2. 40 61. 
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Upper M ahela district.—This district embraces coke ovens in 
the counties of Harrison, Marion, and Taylor, and derives its name 
from the fact that the region is drained by the headwaters of the 
Monongahela River. It includes the well-known mining regions in 
the vicinity of Clarksburg and Fairmont, which are among the most 
important in the State. ” 

he production of the upper Monongahela district in 1906 showed 
a notable increase over that of any recent year, amounting to 659,427 
short tons, valued at $1,412,215, against 389,213 tons, valued at 
$965,402, a gain in quantity of 270,214 tons, or 69.4 per cent, and in 
value of $446,813, or 46.3 per cent. 

Unlike the records shown in most of the coke-producing districts, 
the average n per ton of the coke made in the upper Mononga- 
hela district decreased from $2.48 in 1905 to $2.14 in 1906. 
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The statistics of coke production in the upper Monongahela district 
in fe 1890, 1900, and from 1902 to 1906, are shown in the following 
table: 


Statistics of the manufacture of coke in w UB Monongahela district, West Virginia, 
1 1 


6. 
Estab-| YN — | coat used | Coke "Total value| Value of | Yield of 
Year. lish- Build- (short P hart of coke at ovens coke 
9 
ments. | Built. In» tons). tons) vens per ton cent 
1880 A | 8 145 0 64, 937 30, 028 $68, 930 $1.91 55 
IR. cs ais te deos 18 | 1,051 50 276, 367 167, 450 260, 574 1. 56 60 
A ora ene 24 (21,563 0 584, 265 355, 861 817, 340 2. 30 60.9 
1902 aan 31 |a 1, 608 75 916, 322 547,497 | 1,617,389 2. 95 59. 7 
1003. s cto eme 37 [a2,319 337 724,915 437,522 | 1,315, 336 3.01 60. 3 
A 37 |a 2,348 17 478, 513 328, 820 749, 305 2. 28 68. 7 
¡A ices 39 'a 2,861 90 576, 201 389, 213 965, 402 2. 48 67.5 
1006 AAA 37 659, 427 | 1,412,215 2.14 64.1 


a Includes 120 Semet-Solvay ovens at Wheeling. 


Upper Potomac and Tygarts Valley district. —The Upper Potomac 
district includes the ovens along the [ine of the West Virginia Central 
and Pittsburg Railroad, in the region drained by the upper waters of 
the Potomac River. The statistics since 1902 include also the opera- 
tions of some new ovens in the Tygarts Valley just below the Ohio- 
Potomac divide, but practically continuous with the Upper Potomac 
district. The number of establishments in this district increased 
from 9 in 1905 to 11 in 1906; the number of ovens increased from 
1,295 in 1905 to 1,325 in 1906, and the production increased from 
418,380 short tons in 1905 to 542,115 short tons in 1906. The value 
shows a gain of $410,181, from $850,331 in 1905 to $1,260,512 in 
1906. 

The statistics of the manufacture of coke in the Upper Potomac 
and Tygarts Valley district in 1887, 1890, 1900, and from 1902 to 
1906, are shown in the following table: 


Statistics of the manufacture of coke in the Upper Potomac and Tygarts Valley district, 
West Virginia, 1887-1906. 


O s , 
Estab- ey Coal used one Total value neues Y aoe 
Year. lish- Build- (short "t short of coke at avons SOLE (pet 
, 
ments. | Built. tons). tons). ovens. per ton. | cent). 
||: Te SERIA 1 20 50 3, 565 2,211 , 422 $2.00 62 
1890 cacas IE 2 178 28 94, 983 61,97 18, 503 1.91 65 
1900... uS de d 6 827 0 472, 168 475, 073 1. 66 60.8 
1002 ios ata 7 990 290 627 , 003 412,077 689, 718 1.67 65.7 
1003... uoo onis 7| 1,090 200 612, 336 406, 706 976, 985 2. 40 66. 4 
1904.................. 7| 1.290 0 500, 988 308, 924 497,295 1.61 61.7 
1905.................. 9| 1,295 50 660, 016 418, 380 850, 331 2. 03 63. 4 
1906 ................. 11 | 1,325 53 | 831, 805 542,115 | 1, 260, 512 2. 33 65.1 


ee a YN — -—— 


OTHER STATES. 


In the following table are presented the statistics of production of 
coke in the years 1900 to 1906 of those States in which there are but 
one or two establishments. These States are Indiana, Maryland, 
Massachusetts, Michigan, Minnesota, New Jersey, New York, Wis- 
consin, and Wyoming. Of the several States included in this state- 
ment six—Maryland, Michigan, Minnesota, New Jersey, New York, 
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and Wisconsin—produced coke made from coal mined in other States, 
while one—Massachusetts—obtained its chief supply of coal from 
Nova Scotia and smaller quantities from West Virginia. All of the 
ovens in Maryland, Massachusetts, Minnesota, New Jersey, New 
York, and Michigan are by-product retort ovens, and one of the two 
establishments in Wisconsin is also a by-product recovery plant. 
The statistics of production for Wisconsin and Wyoming for the years 
previous to 1900 may be found by reference to preceding volumes of 
the report, Mineral Resources of the United States. : 

' The statistics of production in the States having less than three 
establishments since 1900 are shown in the following table: 


Statistics of coke production from 1900 to 1906 1n States having only one or two establish- 
ments. 


Ovens | ke Value of | Yield of 
Estab- Coal used Total value 
Year lish- Buila-| (Short PUR of coke at PORA ceu (e p 
ments. | Built | i tons). tons) | ovens per ton. | cent). 
1900. casi ie tel eenwdeds | 10 832 594 708, 295 506, 730 | $1, 454, 029 $. 87 11.5 
a901. oe tae 11; 62]  €600| 793,187 | — 564,191 | 1,007,476 | — 2.849 71 
1902 o do 11 898 742 852, 977 508,869 | 2,063, 894 3. 446 70. 2 
1903. O E exiuid 17 1, 308 760 | 1,306,707 932, 428 | 3,228,064 3. 46 71.3 
A A 14 1,753 658 ! 2,046, 340 1, 469,845 | 4,830, 621 3. 286 71.8 
WI: ads 12| 1,666 145 | 2,222,723 1,660,857 | 5,500, 337 3.31 74.7 
A 12 |a 1,952 O | 2,861,934 ' 2,085, 617 7, 474, 880 3. 58 72.9 


a Includes 350 Semet-Solvay, 1,018 Otto-Hoffmann, and 282 Rothberg ovens. 


Of the total production of 2,085,617 short tons in 1906, shown in 
the preceding table, 2,038,872 short tons, or 98 per cent, were made 
in by-product retort ovens. This is a little less than half of the total 
production of by-product coke in 1906. 
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NATURAL GAS. 
By B. Hu. 
INTRODUCTION. 

By Davin T. Day. 


The value of the natural gas product of 1906 increased to $46,873,932. 
In 1905 the corresponding figure was $41,562,855. The increase of 
$5,311,077, or 12.8 per cent, was partly an incident of the increased 
activity in oil exploitation in the Mid-Continent field, and was still 
more largely due to continued exploitation in West Virginia (increase 
over $3,500,000) and in Ohio (increase about $1,400,000). Pennsyl- 
vania lost ground to the extent of $639,091, or 3.3 per cent, while 
Indiana suffered a decrease of nearly half its product, or 43.4 per 
cent. Pennsylvania, however, more than made up for its loss in 
production by borrowing from West Virginia, as in previous years, 
so that the gas consumed in Pennsylvania showed an increase from 
$19,237,218 in 1905 to $21,085,077 in 1906. Ohio also borrowed 
heavily, so that increased consumption exceeded increased production 
by $5,506,711. This increased pumping of natural oe as tended 
greatly to the steadying of the industry and to the development of 
enterprises dependent upon it. The transportation of natural gas 
being so much cheaper than that of coal enabled the natural gas to 
compete with coal at comparatively greater distances. 

Quantity of natural gas produced.—For the first time in the history 
of these statistics a successful effort has been made to collect the 

uantity of gas produced. Many small producers kept no record of 
the quantity produced, and were only able to report the total value 
of gassold. This rendered very difficult the task of collecting a record 
of the total quantity produced. 

In 1906 the product amounted to 388,842,562,000 cubic feet meas- 
ured at the atmospheric pressure, or 9,396,963.8 short tons. The 
average price of $5 per short ton for natural gas is interesting, consid- 
ering that the corresponding average price of bituminous coal in 1906 
was only $1.11 per short ton. The difference is fully made up by the 
superior fuel efficiency of natural pas, weight for weight, by the great 
economy of labor in its use and the cost of removing ashes, 

811 
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The principal new producing field of interest is at Caddo, in northern 
Louisiana, Shrek is referred to in detail, as are other natural-gas fields, 
in the current report on petroleum. Reference should also be made 
to the descriptions of natural-gas fields contained in the natural-gas 
report for 1905.4 

he decrease in the number of natural-gas companies in the United 
States was noted in the report for 1905. This decrease continued. 
In 1905 there were 2,139 producing companies; in 1906 they declined 
to 1,871. The increase in the distances to which gas is transported 
ous bi the consolidation of smaller companies faster than they are 
ormed. 


PRODUCTION. 


For the first time this report presents not only statistics of the value 
of the natural-gas product, but a statement of the quantity produced 
in each State, and also the quantity consumed in each State. The 
latter statement is necessary on account of the increasing practice of 
piping and frequently pumping natural gas from the State where it is 
produced to some other State where the demand for consumption is 
not met by its own product. 

It is not possible for 1906 to compare the quantity of gas produced 
with that of the preceding twelve months, but it is evident in general 
that increased price was not alone responsible for the increased value, 
the increases from West Virginia, from Kansas, and from Ohio being 
most apparent. 

The following table gives, by States, the total value of the natural 
gas produced in the entire country from 1882 to 1906, inclusive: 


Approximate value of natural gas produced in the United States, 1882-1906, by States. 


State. 1882. 1883. | 1884. | 1885. | 1886. | 1887. 
| 

Pennsylvania SIDA | $75,000 $200, 000 | $1,100,000 | $4,500,000 | $9,000,000 | $13, 749, 500 
d do: AAN IRSE aW ERE POSEA E 196, 000 210, | 333, 000 
ONO nA Soci sane e RI FGDOR UIN io Poles DEO aa Riera A aed ARAS ,000 400, 1, 000, 000 
West. Virginia. iio DUI Veith arene sd amis Di Rn 40, 000 60, 000 120, 000 
100" 5 Sad EI A RN PERES ARIAS ATA oe OS SP ET 1, 200 E008 NI A 
INTA ori at A E di 300, 000 600, 000 
(4 007 T A PA A APA PA | 6:000 12..5:sao ees 
[CIEN ence Pon OO kG Chad mata Doo M IM | 8s Maire ia Ee Ode dedico 
A APA AOS Pe peo RS X MUTET NR TAPPA AA MP Er 
Kentucky and Tennessee................. arica i MUTET. MO A vete evi ERMERNES 
Texas and Alabama.......... | eve plc Wt ded Vatic Saca ai AS E Kos oan Fi bn Seek alse eee mickes Gere ce anes 
Arkansas and W yoming...... AAA A AA eMe ¡PRA AE ISA 
(3 AAN O A E EFE ud Eos ON OVE. POSE, ER" Paus A ere 
COMIÓ mia dor Gace vegans a NERA NUN ERES Qa AE RE PP E ruat DENEN RPM: MES 
Bouth DaGROUÉS. . Li oicsov ry has IRA a rn s D aad xa dodi Nero 

Indian Territory and Okla- | | | 
iis] AEN ics O. AIN COSA AAA | A A AAA 
OI o ose dE d Jb DE KR zia TAGLE ROA AO urs itin EP DOE 
OUR ies hac ORGASME CE 140, 000 | 275,000 | 360,000 | 20,000 | 32, 000 | 15, 000 
Total arse JEEP 215, 000 | 475,000 | 1,460,000 | 4, 857, 200 | 10, 012, 000 | 15, 817, 500 

| | 


a Mineral Resources U. S., for 1905, U. S. Geol. Survey, 1906, pp. 799-812. 
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Approximate value of natural gas produced in the United States, 1882-1906, by 


States—Continued. 
State. 1888. 1889. | 1890. | 1891. ` 1892. 1893. 
i | | 
Pennsylvania................ 19, 282, 375 |$11, 593,989 | $9,551,025 | $7,834,016 | $7,376,281 | $6,488,000 
New DIE. 5.0. coude Led 332, 500 552, 000 280, 000 216, 000 0, 000 
NR nies ee! 1,500,000 | 5,215,669 | 4,684,300 | 3,076,325 | 2,136,000 | 1,510,000 
West Virginia. rd bs 120, 000 12,000 5, 400 ^ 70, 500 ,000 
Hlinois..... neues cea eka ie teen's su le 10, 615 6, 000 6, 000 12, 988 14, 000 
Indiana...................... 1,320,000 | 2,075,702 | 2,302,500 | 3,942,500 | 4,716,000 | 5,718,000 
KBlRAS. cc E E EEE 5,873 12,000 5, 500 , 795 50, 000 
Missouri .......... sese [to nies | 10, 500 1,500 3,775 2,100 
California..........oooo.oo..o | id 12, 680 33, 000 30, 000 55, 000 62.000 
Kentucky and Tennessee.....|............ 2,580 | 30,000 38, 993 43,175 68, 500 
Texas and Alabama.......... ue do ne Y US E A PS 100 50 
Arkansas and Wyoming......!............ cri m URSI: | 250 | 100 100 
| 0] £1 ROMERO mE O ge PIDE E jog co nod 500 
Colorado ciues o cicer oed ipu us aun LACS Ne E E NORD IN A 
A E co clevere Eee A Fe teh cies hel o Bh tals JEU E 
Indian Territory and Okla- 
leni TTL CUPIT T T LP rp TNR Dewees Bee NODE NES 
A o e s vno hae e Dreh ees c kun aon ch the Ee wae E Dares uM E eens UE TORO 
A oco Eines | 75,000 | 1,600,175 1,606,000 250, 000 | 200, 000 100, 000 
Total ecce etc XE: | 2, 629, 29, 875 | 21,107, 1090 18,792,725. 725 , 15,500, 084 | 14,870,714 | 14,346,250 
State. 1894. | 1895. 1896. | 1897. | 1898. 1809. 
Pennsylvania....... $6, 279, 000 $5, 852, 000 $5, 528, 610 $6, 242, 543 $6,806,742 | $8,337.210 
New York.......... ' 249, 000 241,5 256, 000 ,076 229,078 294, 593 
Oliete 1, 276, 100 1, 255, 700 1,172, 400 1,171,777 1, 488, 308 1,866, 271 
West Virginía......: 395, 000 100, 000 640, 000 912, 528 1,334,023 | 2,335, 864 
Minois............- | 15. 000 1,500 6,375 5, 000 2, 498 2.067 
Indiana............- 5, 437,000 5, 203, 200 5,043, 635 5,009, 208 5,060,969 | 6,680,370 
Kansas...........-- 86, 600 112, 400 124,750 105,7 174, 640 332, 502 
Missour............ | 4,500 3, 500 1,500 5 145 2 
California........... | 60, 350 55, 000 55, 682 | 50, 000 65, 337 86. 891 
Kentucky and Ten- | | 
nessee............! 89, 200 98, 700 99, 000 | 90, 000 103, 133 125,745 
Texas and Alabama 50 20 vus esee ee reatu or rure | 765, 8, 000 
Arkansas and Wy- | | 
oming............ 100 100 60 a PDAS MDC 
Utah......- ien 5 2, 000 20, 000 15,050 TID: reno dior 
Colorado........... 12,000 . 1,000 4,500 | 4. 000 3,300 1.490 
South Dakota...... PORRO. A REC M. NOE M CORR O T 3, 500 
Indian Territory | | l | 
and Oklahoma................. A A O A O EM 
LOUISIADA isc e ls Dual A E Dos Rigel Safe tus diio MINNIE DE pa 
Other............... _ 50,000 _ 50,000 50, 000 20, 000 20,000 |............ 
Total si uec —— 13,954, 4 954, 400 JE 13, 002, 2.512 13,820, 422 | 15,296,813 20,074,873 
' eWeek ee eg 
| | | | 
State. 1900. | 1901. 1902. 1903. | 1904. 1905. 1906. 
Pennsylvania... - - $10, 215, 412 ¡$12, 688, 161 ¡$14, 352, I i, 182, 834 |$18, m, 914 |$19, 197,336 | $18, on 245 
New York....... | 335,367 293, 232 340, 471 493, 686 522,515 623, 251 2,795 
Ohio............. 2,178,234 | 2,147,215 | 2,355,458 | 4,479,040 | 5,315,564 | 5,721,462, 7, Jg 809 
West Virginia....| 2,959.032 | 3,954,472 | 5,300,181 | 6,882,359 | 8,114,249 | 10,075,804 | 13,735,343 
Illinois........... 1.700 1,825 1,844 3,310 4,745 7,223 87,211 
Indiana.......... 7,254,539 | 6,954,566 — 7,081,344 | 6,098,364 | 4,342,409 | 3.004, 134 1,750, 715 
Kansas.......... 356, 000 650,173 ` — 824.431 , 1,123,849 | 1,517,643 | 2,261,836; 4,010, 986 
Missouri......... 547 | 1,328 2.154 | 7,070 6.285 7,390 7,210 
California........ 79,083 - 67,602 120, 648 | 104, 521 114,195 133, 606 134, 560 
AIBDAIDER I uere a E SA diia l 14.082 14. 409 
Texas............ 20,000 . 18,577 | 14.953 ! 13. 85t | iur , | 150, G95 
Louisiana........ AAA ME A A 1,500 
Kentucky........ 286, 243 70,871 | ES | 300,301. 322,104 | 237,200 ' 287.501 
dla E AAA AA AA 300 300 300 300 300 
Arkansasand 
Wey OT O A ea das edt 2, 460 6.515 21,135 ' 34,5 
Colorado......... 1,800 1,800 1, 900 14,140 : 14, 300 20,752 : 22, 800 
South Dakota ... 9,817 7,255 | 10, 280 | 10,775 12,215 15, 200 15, 400 
Oklahoma.......|............ pom THE 360 | 1,000 | 49, 665 130, 137 259, 862 
MM atto. | À— e —— á——X a  — A — A  —— — M ————  ——P— ee 
Total...... 23, 698, 674 | 27, 066, 077 | 30, 867,863 . 35,807,860 , 38, 496, 760 ii 41,562, 855 | | 46, 873, 932 


Vu ee af ud AU dU emet A A Ze — or -—- 
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CONSUMPTION. 


The preceding table shows the value of the pus produced in each 
State. In the tables to follow the quantity and the value of the gas 
consumed in each State are shown. For years Pennsylvania, West 
Virginia, Ohio, and, more recently, Kansas, Oklahoma, and Indian 
Territory have produced more gas than they have consumed. In 
1906 Pennsylvania reversed the conditions and consumed slightly 
more than her entire product. New York and Ohio also drew heavily 
on other States for their supply. 


Quantity and value of natural gas produced and consumed in the United States in 
1906, by States. 


Produced. | Consumed. 
State. Quantity, |Cents per Quantity, |Cents per o 
M cubic fect.| M cu. ft.| “ee: Mcubicfeet.| M cu ft. | Value. 
Pennsylvania.............. 138, 161, 385 13.4 | $18,558,245 || 162,005,173 13.0 | $21,085,077 
E A 436,020 15.7 | 7,145,800 || 74,812,562 16.9 | 12,652, 520 
West Virginia. .-..--:----: 119, 400, 392 1.5 | 13,735,343 | ' 455, 6.3 | 3,720,440 
aNSAS. A ; É 
Missouri.................... "33, 560 21.5 "7.210 | %, 468, 461 58 | 4,030,776 
New York.................. 2, 547,769 26. 4 672,795 | 10,182, 422 26.0 | 2,654,115 
ndlang aso dao: 7,861,140 22.2 | 1,750,715 || 7,861, 2.2 | 1,750,7 
Kentucky................- 780, 154 36. 4 287, 501 789,154 | . 36.4 287. 
Okiahoma.................. 3, 520, 396 7.3 250,862 || — 3,408,128 7.2 241, 282 
California.................. 153, 021 87.9 134, 560 153, 021 87.9 134, 560 
Alabama................... 
Louisiana... 1,038, 560 145 150,695 | — 1,038,560 145 150, 695 
OX2aS.....:....- dus 
Iuinois. ................ Ll 409, 556 21.3 87,211 400, 556 21.3 87,211 
Colorado..................- 23, 567 7 "800 23, 567 96.7 22, 
Wyoming... ILNI} 1050] 396| — 3480| 12,50] 286| 34,500 
South Dakota.............. 22, 900 67.2 15, 400 22,900 67.2 15, 400 
TOnnes8Ce..... 0000000... 2,000 | 18.0 300 || 2,000 | 15 
Mota 388, 842, 562 12.1 | 46,873,932 || 383,842, 562 12.1 | 46,873,932 


Distribution of natural gas consumed in the United States in 1906, by States. 


Consumers. | Gas consumed. 
Num- | ————————— 
State. ber of Domestic. 
ducers,| Domestic ne Quantity, [Cent 
. : al. uantity, [Cents per 
M cubic feet. | Mcu.tt. | Value. 

Pennsylvania.................---- 309 273,184 | 3,307 | 41,135,808 22.2 | $9,128,837 
Ohio e ui eet 409 310,175 | 3,316 | 33,049,479 24.7 | 8,165, 567 
Missouri.. 200000002] Meg 78,812] 995) 9,576,572 | 17.5| 1,673,970 
West Vi T MMC AA 67 51, 281 913 9, 619, 147 15.5 1, 489, 473 
New York.......................- 143 74, 588 95| 8,999,871 27.7 | 2,495,040 
IDA os en ds 578 47,368 1% , 049,759 27.8 , 203, 987 
LENA y AM 45 17,216 18 , 941 40.5 5, 860 
Oklahoma........................ 90 8,391 202 1, 446, 870 11.8 170, 774 
Alabama... our REUS 2 1 
Louisiana......................... 4 2,700 28 273,919 30. 4 83, 320 
jul c7 MEM 5 702 1 
California... .... ee ese aa 18 9,537 10 122, 577 97.3 119, 338 
Hlinojs.. —— 66 1,429 2 , 556 22.8 82,211 

Tkans88................. eese f 
alae A aero ——— 3 3 4 58, 500 9.1 28,71 
Colorado.......................... 3 800 11 20, 500 100.0 20, 500 
South Dakota.................... 13 406 10 12, 900 88. 4 11, 400 

A wwe eee eese 3 1 400 25. 0 100 


' 
eee | te | SRE EASED | aE 


Total. pM PEDE 1,871 874,944 9,074 | 110, 405, 808 22.7 | 25,149,097 
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Distribution of natural gas consumed in the United States in 1896, by States—Continued. 


Gas consumed. 
State. i 7 Industrial. | Total. 
Cents 
Quanti y Quantity, 
M cubic feet. | Per M per M Value. | Wcubic feet. | Per M | Value. 
Pennsylvania...................- 120,950,365 | 99 NOA 240 | 162,095,173 | 13.0 | $21,085,077 
A A 41,763,083 | 10.7 | 4,486,953 | 74,812,562 | 16.9 | 12,652,520 
MODO] 49,891,889 | 3.9 | 2,356,797 | 09,468,461 | 5.8| 4,030,776 
West Virginia.................... 48,835,962 | 46| 2,230,967 | 58,455,009 | 6.3 | 3,720,440 
New York.......................- 1,482,551 | 13.4| 159,075 | 10,182,422| 26.0 | 2,654,115 
Indiana........................... 2,811,781 | 12.3| 346,768 | 7,861,540 | 222| 1,750,155 
Kentucky... O III | 109,213 | 10.6 11,641 789,154 | 36.4 287, 501 
Oklahoma. 1,961,249 | 3.9 76,508 | 3,408,128 | 7.2 247, 282 
Alabama...................-.- eee 
Louisiana feu MD IHRE ONU 764,650, 88 67,375 | 1,038,509 | 145 150, 695 
[.p 4.5. D 

California... 30,444 | 50.0 15, 222 153,021 | 87.9 134, 560 
Ininois................. eee, | 50,000 | 10.0 5,000 409,556 | 21.3 87,211 
Wee a  €,00! 93! 578 120,500 | 28.6 34, 600 
Colorado..................... oonos : 3,067 | 750; 2,300 23,507 | 96.7 22, 800 
South Dakota.................... | 10,000 | 40.0 ` 4,000 22.900 | 67.2 15, 400 
Tennessee........................- | 1,600 | 12.5. 200 2,000 | 15.0 300 

"Total... ' 278,436,54 | 7.8 | 21,724,835 | 388,842, 562 | 12.1 | 46, 873, 932 


Value of natural gas consumed in the United States, 1902-1906, by States. 


State. _ 19m. 1903. | 1904. | 1905. 1906. 
1 

Pennsylvania................... | $13,942,783 | $16,060,196 | $17,205,804 | $19,237,218 | $21,085,077 

ino ou c Si ne ted 4, 785, 766 7,200,867 9,393,843 | 10,396,633 , 652, 
AI MEN E 824, 431 1, 123, 849 1, 517, 643 2, 265, 945 4,030,776 

Missouri........................ 2,154 7,070 6, 285 | 7, 390 eas 
West Virginia.................. 2, 473, 174 3, 125, 061 3, 383, 515 3, 586, 608 3, 720, 440 
New York...................... 1, 723, 7 1, 944, 667 2, 222, 980 2, 434, 894 2, 654, 115 
diana. ooo 46,710,080 | «5,915,367 | «4,282,409 | 43,056,634 a1,750,755 
Kentucky....................... 255, 481 280, 426 268, 204 237, 290 287,501 
Oklahoma EN II ca O MAS 360 | 1,000 49, 665 126, 028 247, 282 

TT aa 
Texas.. OO O css 14, 953 13,851 \ 14, 062 14, 409 150, 695 
TOUS GTS s ta a titer Sa as 1,500 
California....................... | 120, 648 104, 521 114, 195 133, 696 184, 560 
TN OLS ests ce rn eroe | 1,844 3,310 4,745 7,223 87,211 
MAMMA c uec rd 2, 460 6,515 21,135 34, 500 
Colorado........................ | 1, 900 14, 140 14, 300 20, 762 22, 800 
South Dakota.................. 10, 280 10,775 12,215 , 200 15, 400 
re 300 300 
Totana das | 30, 867,863 ' 35,807,860 | 38,496,760 | 41,562,855 46, 873, 932 
| 


9 A portion of this was consumed in Chicago, Ill. 
21050 —M R 1906——52 
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COMBINED VALUE OF NATURAL GAS AND PETROLEUM. 


The following tables give the value of natural gas and of petroleum 
and their combined value in 1905 and 1906, by States, arranged in 
the order of the value of the combined production. 


Value of the natural gas and petroleum produced in 1905 and 1906, and their combined 
value, by States. 


1908. 
Value of 
Value of 
Value of na 
Btate. natural gas ernie betty and crude 
petroleum. 
Pennsylvania iic iii sdids A ed eee ew aot | $19, 197,336 | $14,653, 278 $33, 850, 614 
West VIRIL a iria sects i 10,075,804 16, 132, 631 26, 208, 435 
e D IMMANE pU MU MEHR A T E | 5, 721, 462 17,054, 877 22, 776, 339 
Indiana. 1. 0:9 90 utes sets as Cece eee eee ee 3, 094, 134 9, 404, 909 12, 499, 043 
Kansas, Indian Territory, and Oklahoma................... Í 2, 391,973 6, 546, 398 8, 938, 371 
io A A aiana re EE SN e E 133, 696 8, 201, 846 8, 335, 542 
Texas and Alabama. ..............-cecc cece cece cc seres serre | 14, 409 7, 552, 262 7, 566, 671 
New York. econ ces eel oe ee eet oe ee es 623, 251 1, 557, 630 2, 180, 881 
III IDA oo oes osc EMO 1, 500 1, 601, 325 1, 602, 825 
Kentucky and Tennessee... ....... 2.0... ccc cece eee ees l 237, 500 943, 211 1, 180, 801 
COLO TAO succionar Ma Due EE 20,752 337, 358, 358 
O AAA A A eeces 7,223 116, 561 123, 784 
Arkansas and Wyoming..........................eeeeeseree 21, 135 51, 545 72, 680 
South Dakota...........o.ooooooooooronncorcrrnarcanan nono. 15,200: 1... 2:2 rez e 15, 200 
Michigan and Miíssouri.........................LLllllll.eee. 7,390 3, 320 10, 710 
A a A | 41, 562, 855 | 84,157,999 | 125, 720, 254 
1906. 
Pennsylvania................ ee eee ce eee cee eser sl $18, 558,245 | $16, 596, 943 $35, 155, 188 
West NIRO 13, 735, 343 16, 170, 293 29, 905, 636 
Dos ""——— — ro ——— — À————— mÀÁ— M T m 2d 16, 997, 000 24,142, 809 
A A A DEtertituxuebcau dede mdr dp uu. $ : 
PEN UM UR ET 4,010,986 |} 9,015,198 | — 13,886,046 
Ala Aco otc Meret ls aa 0 
Ps A es A EE eh aa 150, 695 3, 557, 838 | 10, 274, 111 
iuc ooo see A m 6, 565, 578 ; 
Califórnia seso occck A EN aha ewes 134, 560 9, 553, 430 9, 687, 990 
TANG A A Mei D 1,750,715 6,770, 066 8, 520, 781 
¡JT AAA A Bed ae DP EL eee 87,211 3, 274, 818 3, 362, 029 
> bid. Gia Ook Ete Means cee Sab E 672, 795 1, 995, 377 2, 668, 172 
099 A A adeae een bene oe 
Tennessee hee a coats en bade tees aia dane oat ! 287,801 1, 031, 629 1, 319, 490 
OO PRUDENTER OTRO TTE 22, 800 262, 675 285, 475 
TRUSS oo cece ce e Lc hs ot tied wes es owe eee S 
WYOMING ct ida } 34, 500 49, 000 83, 500 
poate Dakota.......... PRO NP p re AN ead at MEER 15, my 0 15, 400 
CHIP oscil sel ttn a EA 
Musou oo ee icc cee ce ne O 7,210 i S00") 12,10 
a T EAE O 46, 873,982 | 92, 444,735 | 139, 318, 667 


The combined value of petroleum and natural gas increased more 
than $13,500,000 in 1906, and was the greatest value ever recorded. 
Every producing State joined in the gain except Indiana and Colorado. 
Pennsylvania was still in the lead, followed by West Virginia, while 
Sm first in the quantity of oil produced, was sixth in total 
value. 

WELL RECORD. 


The following table summarizes the activity in gas-well drilling for 
1906, showing the number of producing wells at the beginning and at 
the end of the vear. The total number of wells actually producing 
at the end of the year showed & very healthy increase of nearly an 
even thousand. Indiana was the only State having a decrease in the 
number of producing wells, 624 having been abandoned during the 
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year and only 159 new producing wells added. More new wells were 
added in Pennsylvania than in any other State, and Kansas added 
331, almost as many as Ohio. Drilling was more successful in 1906 
in the Mid-Continent field, only 24.3 per cent of the wells being 
holes, than in 1905, when 31.5 per cent were dry in Kansas and 36 
per cent were dry in Oklahoma and Indian Territory. In West Vir- 
ginia 8 per cent were dry in 1906, and 7 per cent in 1905. 


Record of natural gas wells in 1906, by States. 


Wells. 


Btate. Pro- — Drilled in 1906. 


= Pro- 
ductive |- -- -7r doned in ductive 


Dec. 31 Pro- Dec. 31 
1905. j ductive. Dry. Total. 1906. 1906. j 


PY DAMS UMORE 8 2 3 | eres 10 
E A A Tena e bebe xa 9 34 5 OO Veen Gass 43 
A AAA A STE ED 43 I opus | NECS 44 
COlOTAdO. 4a ses no RE eRROPUMOUIEP SOC "x ce PR PEE A tip 2 
NS c hse i er oC Dua RNC 68 19 7 20 lira 87 
Tdi mode toad td ede eade 3,650 150 46 205 624 3, 185 
Kansil lata et, eo 1,142 331 90 430 28 1, 445 
KentuckW. essc cervus EL EAE ERAN E ORA 149 16 1 17 2 163 
LOUISIATIB. 5 6444 tere sesse s e S Genes oct Sn 10 11 1 12 1 20 
MISSOUTI oie a as 42 2 2 4 2 42 
New YOM. AA t EI EP PRESCIV S 64 14 78 6 
rn eM cT 1,705 337 51 388 65 1,977 
OI DOT CER RD 79 81 33 114 1 150 
Pennsylvanla..........o.oooooooooomoo..- 6, 566 603 153 756 169 7,000 
South Dakota............cooomoomocomo.». 1G: A A A eeu eens 16 
Tennessee... ... 2.2... eee ccc eee cece cece ees e EA EA fall OS 3 
TONGS a rbd 16 4 13 17 3 17 
West Virginia.............oooooooooo.... 1,579 263 23 286 47 1,795 
Wyoming. cce eee exe E E Rc da 8 A A dias 

TOLAI A orbe ood e nie utu 15,934 | 1,928 | 451 | 2,379 948| 16,914 


ACREAGE CONTROLLED BY NATURAL GAS COMPANIES. 


The following table shows the number of acres of land held by 
naturalgas companies in 1906 and whether the acreage was owned 
or leased, and also whether it was held by operation or by rental: 


Acreage controlled by natural gas companies in 1906, by States. 


Acreage. 
Btate. 
Held by | Held b 

Total. | operation. rental” 

AA DRA cid 70,070 3,000 67,000 
ATKANSA S er 50, 320 1,920 48, 400 
ANO seese aa a anaana ^ APA A RARAS ATA 
Oroeg Ka Ko POPE EE A A A A uiua ae d ^ 
BUT ONO oc aca ceo i zi a EE On Eine ace oe ce 34, 785 2,715 32,070 
ici Mou 134, 324 71,570 46, 215 
KAI ul. ees e rx baba vibe Suc VE 583,076 103, 906 207,371 
Kentucky. A tous 47,631 7, 422 40,071 
TOUS ONG eres nent A ae oo Rede a A cl pos. A 
Missouri. A A esas: 12, 083 40 9,975 
NOW Y OF A eee haga mitia 120, 636 35, 578 82,727 
MET cT NE 117,633 114,219 508, 232 
Oklahoma; coca eri de eL Ex esL PA ARES 718, 526 ; 19, 790 
Pennsylvania.........................-Leeeee. 1,647,693 397, 286 928, 378 
South DA KOC ie ioco mor ere ERR oe P. MUR rH SERE m re 
Tennessee. il cse choi O EA 2D Esa dni ea 2, 500 
A A CARI E AN de oed e 7 29, 307 7,720 20, 989 
West Virginia. oer ome 1,073,251 250, 856 788, 317 
Wyoming... we e eh ERU E EBRA eds 2, 460 1, 490 720 
TOUR] cita oi aS ERE bod dates 5,244,943 | 1,689,931 | 2,892,755 


«Includes 256,192 acres concerning Which no statements were made as to whether they were held 
by operation or by rental. 
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NATURAL GAS INDUSTRY, BY STATES. 


The following tables show the number of producers and the value 
of gas produced in the States mentioned. In addition, the number of 
consumers and the value of gas they consumed, the number of wells 
drilled, and the results of the drilling are given as indicating the 
activity of the search for natural gas. Furthermore, the results are 
given of an investigation as to the acreage in the gas fields and the 
pressure limits of the gas in the gas-producing counties of the respec- 
tive States. 


PENNSYLVANIA. 
i Record of natural yas industry in Pennsylvania, 1897-1906. 
Gas produced. Gas consumed. Wells. 
m Number ofcon- | M TD TAN 
Year. um sumers. l | Drilled. Produe- 
y ara Value. D MES ¡ Value == | -|tive Dec 
omes- ndus- ; 31. 

| ducers tic. trial Gas | Dry 
A A 176 | $6, 242, 543 | a 201,059 1,124 | 35, 392, 661 314 96 2, 467 
IBON A IN | 232 | 6.806, 742 | 4213, 410 1,021 6, 064, 477 373 14 2,840 
js A 281 | 8,337,210 | a 232,060 1,236 | 7,926,970 | 467 104 3,303 
E Om 266 | 10,215, 412 | a 229, 730 1,296 | 9,812,615 | 513! 142 3,776 
190] iier RERO ER AE 206 | 12,688, 161 | a 326,912 1,743 | 11,785,996 | 660 | 143 4, 436 
¡A A 379 | 14,352,183 | 185,678 2,448 | 13,942,783 | 775 | 232 5,211 
A A | 414 | 16,182,834 | 214,432 2,834 | 16,060,196 | 609 | 126 5,910 
1904. ec A 414 | 18,139,914 | 238, 481 2,929 | 17,205,804 | 701 | 174 6,332 
A maa dames ee hese’ ! 351 | 19,197, 336 | 257, 416 2,845 | 19,237,218 ! 765 168 6, ont 
lOG em | 30J | 18,558,245 | 273,184 3,307 | 21,085,077 | 603 | 153 7,000 

| 
a Number of fires supplied. 

Depth and gas pressure of wells in Pennsylvania in 1906, by counties. 
; y Depth, in | Pressure, 
County. ect. in pounds. 
A A O A OIL 1, 530-2. 800 1-380 

ATMS ONR en oe cess a aa lds le See d Bas ee Re ata a 1, 250-2, 600 4- 

IU non NA NF MEME TNCS 1,000 | Unknown 
tuna Pcr EE ered 2 Mts 900-2, 600 22-700 
A A A MM m CDL II COE mE 600-2, 600 6-450 
lp Cer CE 1, 600- 2. 500 50-990 
Mu d uuu ee. 2100 
erga mu ELI """-————————— 1, 700-2, 660 28-300 
guo AME" Cc DIC aia RO aS 975-2. 225 6-90 
A A a a O a Ea 1, 500-3, 100 80 -350 
A A a R rs Ea De Oa SE 1, 800-2, 715 70-800 
MORA id , 000-2, 600 18-880 
Mer a iesu iuvit bat es E a a Med e 1, 100-1, 500 30-150 
Potter A ida ta s tete e tuas A 2 Manca ends ceasing: 5-2, 200 125-400 
NO TABI A ans ted a sae ok LU aI gh DE e Lote ped ae Gaal chew ated 1, 000-2, 000 90-200 
A esu ietenten a endet anne bea Beene RE ce oe dis ON MN 1, 050-1, 600 20-100 
RE alo FOND Mu A A a A 2. 200-3, 304 30-1. 300 
Westmoreland sretni iee A A ES ME ie 1. 800 2.000 80-100 

| 


a One well 3,384 feet decp. 
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NEW YORK. 


Record of natural-gas industry in New York, 1897-1906. 


| Gas produced. Gas consumed. Wells. 
© | Numberofco- | 
Year. | RUN sumers. | | Drilled. Prodüüs 
re | Value —————| Value. — — tive Dec 
ro~ Indus- 31 
ucers. Domestic. trial. Gas. Dry $ 
RENE 41, $200,070 | 255,086 80| $874,617 33) 7 359 
a. E 62 229, 078 a 68, 662 103 | 1,006,567 63! 9 422 
ROG oo oti o tarda 84 | 204, 503 a 76, 544 121 | 1,236,007 36 7 447 
A A 80 335, 367 a 89, 837 138 | 1,456, 286 57 11 504 
TOOL Tp 114 203, 232 a 95, 161 98 , 1,094,925 53 14 557 
1900. Sad ool OS SRM EUM d 116 346, 471 50, 215 | 1,723,709 69 8 626 
0 S err pr ERE 144 493, 686 57,935 208 | 1,944,667 | 75 11 700 
1904... ossi Sesleri meee 153 §22, 575 67, 203 451 | 2,222,980. 78 12 744 
1005... sS ribus 148 ,251 67, 848 447 | 2, 434, 894 89 17 839 
1000: oxi Na IRE 143 672, 795 74,538 95 | 2,654,115 64 14 897 
^ Number of fires supplied. 
Depth and gas pressure of wells in New York, by counties. 
| pe th, in Pressure, 

County eet. in pounds. 
Allegany cocer CoU Se CR Wik ESAS E T OE DE RTE M CER Tbe 850-1, 500 30-250 
CALLA TOURS ist Ad P 500-1, 500 20-90 
Chauta&Udlli-. octies rer Dreh spes ere nM aleta bees e | 800-2,000 5-650 
Napa o T t 550-2,000 MCN 
DIST DOR NOUS UTI cT rre" I 150 Ms 
Livingston: re aana e en aE Ea du ats Os tua ue p i dee eeu | 120-530 5-10 
Onon "o HV a x EI 1, 000-3, 000 100-350 
sr * & € 9 à ^ 9 os oo... . 2... 9 o9 os t9 9 a 9 o. +... . 9 B o9 ON 9 9o. 9o» o» 9 9 9 +.» 9 » o S 0... + o t 4. . I À À .. a... 700-2, 000 10-600 
c -————— _ — 800-1,200 | 4-400 

Dia T MT" pA i x 

MALOS eer as eA E qukm E EAE MW E S EN 1, 200-1, 600 | 100-435 
Bte Dene eae Shes vei a RC eee ae pend Ree aa LOS aa E eee 600-850 70-300 
WYOMING A ayaa ie wate aah E N A Lae AAEN EEE ETS | 1, 700-1, 800 120-200 


WEST VIRGINIA. 


West Virginia shows the largest gain in production of natural gas 
in 1906. e estimated output amounted to 119,400,392,000 cubic 
feet. Of this total product less than one-half, or 58,455,009,000 
cubic feet, was consumed in the State, and 60,945,383,000 cubic feet 
were piped to other States for consumption. The total value of 
natural gas produced in this State was $13,735,343, of which only 
$3,720,440 worth was consumed in the State, so that the value of 
60,945,383,000 cubic feet of gas piped out of the State was $10,014,903. 
The total value of natural gas consumed in the State is greatly reduced 
on account of the numerous manufacturing establishments located 
there, which use gas in large quantities and to which the gas is fur- 
nished at a low price. Large quantities of gas are consumed in the 
manufacture of carbon black; some of the factories in West Virginia 
have been removed from the exhausted gas fields of Indiana, and a 
few are from Pennsylvania, where also carbon works are in operation. 
The carbon black is manufactured chiefly by companies which own 
their wells, and the price placed upon the gas is low, ranging in 1906 
from 2 to 4 cents per thousand cubic feet. It is estimated that in 
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1906 the carbon black manufacturers alone consumed in West Vir- 
ginia 14,405,043,000 cubic feet of gas, valued at $395,002. Natural 
gas is also furnished at low prices to glass manufacturers, some of 
whom formerly operated works in the Indiana gas fields. Gas is 
purchased in West Virginia by the large gas companies, which pi 
it from the State at as low as 2 cents per thousand cubic feet at the 
casing head. 


Record of natural-gas industry in West Virginia, 1897-1906. 


Gas produced. | Gas consumed. | Wells. 
— ___——— oq _E _E_—mm— € 
Number of con- 
Year. num. sumers. | Drilled. | Produc 
I. Value. alue. | | tive 
ucers. Domestic one Gas | Dry Dec. 31. 
AAA AA We ee SN BE ae 
INUT Loro o rre EAR 12 9912, 528 a 30,015 303 $791, 192 47 1 196 
IBUN A A NUT EIS 19 1, 834, 023 a 28, 652 125 914, 969 32 4 22% 
E AAA 30 | 2,335, 864 a 38, 137 305 1, 310, 675 78 6 300 
51 c orsa here cere’ 34 | 2,950, 032 a 45, 943 184 | 1,530,378 129 6 £28 
100155 55 ode e 44| 3,954,472 | 255,88 | 266| 2,244,758 | 177|) 8 604 
CN ose oes 79 | 5, 300, 181 9y,357| 877 | 2,473,174| 142| 37 745 
TO 88 | 6,882, 350 36,179 | 1,122 | 3,125,061 | 2422 | 43 987 
1904.................. Less 90 | 8,114,249 44, 563 1,005 | 3,383,515 | 292 33 1,274 
RI re eee bck wees 76 | 10, 075, 804 45, 588 1,417 | 3,586,608 | 385 28 1,579 
q A det Ce haa 67 | 13, 735, 343 51,281 913 | 3,720,440 | 263 23 1, 796 
a Number of fires supplied. 
Depth and gas pressure of wells in West Virginia, by counties. 
MN Depth, in | Pressure 

County. eet. in pounds. 
Cabello oio O Jb aye heeled 1, 000-2, 150 350-650 
NI E E A e AS NN AN PLNS , 650-2, 300 
DOGO A rete a E a tice san shad uec I ce c a UN UA 1, 700-2, 800 100-900 
AMA A A hate E IRE , 280-1, 465 
i'n A A EI A IN A 1, 135-1, 200 80-90 
Harri enu Nam MMC eat a ee DP MENU MCI INE EA , 900-3, 325-1, 000 

T MEME MP Mocs nevi RN DAN cee Oh aes S A CO A 
ORO a Mere mM aei nuu Mae Oa oia 1,700 |...........- 
LOW orcs ice dicen ER bk tox Ea eade rubis E Woke dex ura st Sie V 2, 000-2, 700 200-900 
E A O A RENEE, 2, 700-3, 000 400-750 
Monongallu ieee rs NIRO NON POPSET A eh cilin, Gate We Seg ar sna Rug: 1, 400-3, 106 150-500 
BRNADLN S. oer ie oe ec s thie uia tego O eee A 

TA ee es a ee en es \ 1, 500-2, 000 170-500 
Dd ads E PO sa ave is Phe ee Mae A nu E ee dnt dea te lee bees 1, 800-2, 700 80 
etol OSEE we daw penne ara E PITT 2, 700-2, 2-50 
A A PERPE 700-1, 360 60-530 


KENTUCKY. 


During 1906 gas produced from some wells in Menifee and Powell 
counties, Ky., was piped and supplied to domestic and industrial 
consumers in the town of Lexington. A pipe line was also laid from 
the Knox County field to Barboursville, but this gas was not fur- 
nished to consumers until January, 1907. Other operations in this 
State remain practically the same as in 1905. 
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OHIO. 


Record of natural-gas industry in Ohio, 1897-1906. 


Gas produced. Gas consumed. Wells. 
Number of con- 
Year. um sumers. Drilled. Produc- 
Tos Value. |———— —— — — | Value tive 
Indus- . 31. 
ucers. Domestic. | trial. Gas. | Dry 
1607 luos Do act etr RS 157 | 91,171,777 a 85, 368 183 | $1,506, 454 88 51 729 
18998. ooo dx ed RE AW RA 1, 488, 308 868,211 349 | 2,250,706 120 12 806 
jo c CT 350 1,866,271 471,787 601 3, 207, 286 134 17 929 
1900 A Cae bot RDUM 281 | 2,178,234 | 4135,743| 1,092 | 3,823,209 | 97 19 990 
iU 15 os hen A 305 | 2,147,215 | 149,709 4,119,059 | 113 35 1,099 
E esta Sy en edid 451 | 2,355, 458 120, 127 786 | 4,785,766 | 266 40 1, 343 
1003 A p wx Sa E RE 515 | 4,479,040 197,710 | 1,786 | 7,200,867 | 290 62 1,523 
go MENTO 453 | 5,315, 564 ,557 | 1,136 | 9,393,843 | 334 49 1,661 
A A 425 | 5,721, 462 274,585 | 2,955 | 10,396,633 | 342 58 1,705 
A este oe Ese 409 | 7,145,809 310,175 | 3,316 | 12,652, 520 T 51 1,977 
a Number of fires supplied. 
Depth and gas pressure of wells in Ohio in 1906, by counties. 
Depth, in Pressure, 
County. eet. in pounds. 
ANON PEE E E EE E E E A PE eee 1, 200-1, 260 25-100 
PCOS PETE E A nM 
AAT Na d P A EA S T E E 700- 900 50-350 
ATA CERRO VEE A E PM T 
Auglaize a e rains ik a e Mat td ER 0 AAA 
A ha aE a ee e doaa e oe rae A 700-850 90-225 
DATE. 45 NI poe ee Pee ae we Coe Sa teh II Lll re E eU 1,100-1,170 |............ 
ji ed PEL , 900-2, 300 15-300 
CUB TSO Ms ee sure E E SU aa DI Du i uS EE 1, 150-1, 200 250 
PRGNCOCK a O RO , 200-1, 400 2-250 
A ee XM D MEE 
Harrison. us ios E Rp a dde 703-1, 600 100-300 
HOCEIDB Ls da She bios A ace exa Dodson E vL Nae n pole ie d E M RU 2, 
stor scotopic 5G A WN we we oe eae ae Ma ate waa 700-1, 000 210 
TONCES aa dau TE Sera 700-2, 026 200-300 
ROR os oes ect newt A ee Selene es eee ha etwas Vow DERE 2, 200-2, 680 50-940 
DAC RIN A Sado et ees A E A 2, 100-2, 400 300-500 
I STE: RUMP DIO A AE A NE AN QUEUNT 1, 165-1, 330 0-90 
MOCO coo bi ro dd da Ea 1, 185-1, 300 20-43 
O Dl 136-150 
MOTPATU vor A A vw AS caute rta Napa uM ARO 1, 000-1, 450 30-500 
OLLA WR a AE WEN ES IS Sa e 1, 250-1, 600 50-420 
O A vd eee Lal wa A A E A sees 2,550 | 1,000-1, 260 
AS A A A Eades EE 1, 325-1, 400 30-150 
Van Wert eh tce at A bi ead 1, 200-1, 270 75-200 
Wy SING A -—-——KEPPC 1, 050-2, 600 80-640 
Wood 58 oo oa eu Ses ade E SA EPOD ie he ees JM AI Ne ea RE ; , 400 10—60 


INDIANA. 


It will be seen from the following tables that the wells in Indiana 
are rapidly being exhausted. Many wells have been abandoned; 
others have & showing of oil. In this State many of the gas wells 
are located on what are called "sites," there being only enough space 
to operate the well. | 
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Record of natural-gas industry in Indiana, 1897-1906. 


Gas produced. Gas consumed. Wells. 
Number of con- | 

Year ep | sumers. E Pre Produc- 
* pro- Value. . S lad Value. SS tive Dec. 

ducers. Domestic. tual- Gas. | Dry. 31 
ipeo summ mm seem mr im 
1899... IIE) 571 | 6,680,370 | «181,440 | 1,741 | 5,833,370 | 838 | 109 3, 900 
1000... A O 670 | 7,254,539 a181,751 | 2,751 | 6,412,307 | 861 | 156 4, 546 
A A 658 | 6,954, 566 «153,809 | 2,570 | 6,276,119 | 985 | 208 4, ur 

AAA A aa ibs 929 | 7,081,344 101, 481 ,282 | 6,710,080 [1,331 205 5, 
nas a) comes) us] ap) gases a| ig) Sa 
1905.........-.---.-...-....| 240 | 3,094,134 63,194 | 281 | 3,056,634 | 252 | 74 3, 650 
1900. o crecer RES 578 1, 750, 715 47,368 156 1,750,755 159 46 3, 185 


« Number of fires supplied. 


Depth and gas pressure of wells in Indiana, in 1906, by counties. 


Depth, in Pressure, 


County eet. in pounds. 

a MAA AA 864-990 25-150 
Done "NH O NE AN pp oa 975-1, 080 1 

a A A A A aL SIR A E 
MAFIA in ! 520-600 4-15 
Decatur o tole Oe ia e e a r dah ed 
Eranklnao N A MN RA OA \ 728-1, 000 30-340 
DeIB AA A A A es nate ig kite 880-1, 200 1-35 
GIBSON edsr ie ce ans Gut AI E D Lied (a) 
CPE ack Se ee es A A IS ies VE 900-1, 100 60-15 
Hamilton.................. CR bigs ale ara gh Ries boars Se alah waded, ata Aaa EN 800-1, 200 10-200 
Hancock... ta eee A O a E OI a a 900-1, 026 5-200 
HarffidOD...2. lr Re rs Rye CREME SI IA 350 30 
fg A A TP 800-1, 050 10-200 
HOWBIÓ.. ok II ta ee ete eX nc ea Eee ve fer nir EI 900-1, 050 20-200 

Ci HHVN NOE E PORE ME SP PP RET 900-1, 200 0-190 
MECO DO lo hs pre EE s 850-1, 000 
Miami................... TO FPE ves des EE A E TE ' 927-975 70-100 
AA e ID g ud le Ne eal rate ch eer : 1,050-1,100 25-775 
MUG eek os ese os ee ee DET USO Ea e lado 780-1, 000 40-350 
Shelby Betcha oat Maes CI E Maen URN aa md |  800-1,000 €0-330 

UOT EN IN A RN NG Bee Aa SUR NN 
du]: ro A Seo DD A Coan DEO ! 900-1, 200 45-215 
D 5n E TI 880-1,150 | 70-75 
a Gas from oil wells. b Run on vacuum. 


ILLINOIS. 


The developments in both oil and natural gas have been rapid in 
this State since 1905. During 1906 a total of 19 good gas wells were 
drilled in Clark and Crawford counties, and gas was furnished to 
domestic consumers in the following-named towns: Casey, Robinson, 
Hutsonville, Annapolis, Martinsville, Marshall, and Flat Rock, and 
Palestine and Oblong since the beginning of 1907. "The gas is found 
at a depth of from 350 feet in Clark County to 1,000 feet in Crawford 
County, the pressure varying from 150 pounds to 435 pounds. 

Several wells in Bureau County furnish sufficient gas for domestic 
consumption by the owners of the wells. 
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KANSAS. 


It will be noted that the table gives the combined consumption of 
natural gas in Kansas and Missouri in 1906. Since the Kansas 
Natural Gas Company was the only producer which piped gas. from 
Kansas to Missouri, it was not Md vasa ble to make separate statements 
of quantity and value of gas consumed in the two States. Gas sold 
by this company in the various cities supplied by it throughout 
Kansas and Missouri was by meter, while gas sold by most of the 
other gas companies was at flat rate, making it possible to give only 
eee gures of the total consumption. A small quantit 
of gas was piped from Oklahoma to Kansas and used by domestic 
consumers. 

The average price received per thousand cubic feet for gas produced 
in the States of Kansas and Missouri and sold for domestic purposes 
in these States was 17.5 cents, the price ranging from 6 cents in 
Kansas to 29 cents in Missouri. The average price received for gas 
sold for domestic purposes in Missouri in 1906 was a little over 25 
cents, while the average price received in Kansas was a little over 16 
cents. Large quantities of gas are sold by producers in Kansas to 
distributors of gas for delivery to domestic consumers, for which as 
little as 2 cents was paid per thousand cubic feet. 

Natural gas is used in large quantities in Kansas for manufacturing 

urposes by zinc smelters, cement and brick works, and glass and other 
actories. It is estimated that during 1906 a total of 39,100,850,000 
cubic feet of gas, valued at $810,440, was consumed in zinc, cement, 
and brick works alone. Of this quantity the zinc smelters consumed 
26,108,350,000 cubic feet, valued at $470,209, an average value of 
1.8 cents per thousand cubic feet, the price ranging from 1 to 3 cents; 
cement works consumed 8,755,000,000 cubic feet, valued at $202,500, 
an average of 23 cents per thousand cubic feet and & range of from 
2 to 3 cents; brick work: consumed 4,237,500,000 cubic feet, valued 
at $137,731, an average of 31 cents per thousand, and a range of from 
3 to 5 cents. The price of gas sold for industrial or manufacturing 
purposes in these States in 1906 ranged from 1 to 124 cents per 
thousand cubic feet. 


Record of natural-gas industry in Kansas, 1897-1906. 


|. Gas produced. Gas consumed. | Wells. 
Number of con- E 
Year. | Num- | summers. | | MEL Produc 
ber of . » | ee E 
| pro- | Value. $ E ~, NAO: SS tive Dec. 
(oe | Domestic. nu | Gas. | Dry. | ails 
| 
AAA 10 | $105, 700 03,95 | 20 $105,700 16,08 90 
A E ees 29 174, 640 9 6, 186 44 174, 640 34 18 121 
[hys MEME saa A SS 3l 332, 502 a 10,071 71: 332. 502 44 22 160 
1900..... tlle dug a p EN 32 356, 900 a 9, 703 65 | 350, 900 54 15, 209 
I90]: Se nae oer eed Pec V 48 659, 173 a 10, 227 72 659. 173 71 5 276 
¡AAA So ax LS oe 80 824, 4:31 13, 488 91 | 824. 431 144 63 404 
tls A A 120 | 1,123, 849 15,018 . 143 1 1,123,849 | 205 66 660 
E En | 190] 1,517,643 27,204 1 208 | 1,517.643 | 378 | 135 1,029 
IND het E eee wet oe ' 171 | 2,261,830 46, 852 601 2,265,045 | 340 | 157 1, 142 
A ect crak eae | 130 | 4,010, 986 58, 208 416 | ò 4,023, 566 | 331 99 1,445 
i 


uso mi == Em. = —— 


a Number of fires supplied. b Includes gas taken from Kansas and consumed in Missouri, 
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Depth and gas pressure of wells in Kansas in 1906, by counties. 


| De th,in ! Pressure, 


County. | eet. | in pounds. 
PION ok oes eM 825-1, 000 40-400 
ATIC 0 RS O 240-6 65-240 
BGUPDOM. ad ie a C dcum EE aeu te ete a es DA EDO 5-60 
CTHWIOI e e E a 150-350 
CliautallqUA. A FREE Nd Re FADE PUDE Cn ia o E eed ' 
Cowley PR E E E E EEES A A E E RS NEA 400-1, 300 75-320 
DOUFIBBS 2o scene nore Eon we Ree ee eee ed ed ne E eae ante 
JOAN SON e tii y ' 550-600 150-180 
EUR EI A re E A EAE DE E 
Greenwood... ucc deor ralceeuWetluee d BEE Sia bids aie Bhi bis wise eee 365-1, 278 80-290 
| Bg A A A A eee SE A EEN lene ea eS 700-750 250-285 
ae A as i a lars adh cec EDEN NO 270-500 25-185 
E AI ak a A e c ee ad, UE | 
lucu d eR" 300-600 m 
MODELO tr ead weirs Sid dee tau isi Nader ALL he | 525-1, 500 100-650 
X COSO ress a A ieee eee coast cette: 515-1, 000 90-300 
dE n RT Eq PET 
M'OOdBON o uisu ec ee eee eae eh ee oe ee etd ts M D EHE LR Ed LE } 720-1, 080 135-400 
| 


MISSOURI. 


- It is estimated that 33,560,000 cubic feet of gas, valued at $7,210 
were produced in Missouri during 1906. This gas was produce 
from a few wells located in Bates, Cass, Clay, and Jackson counties, 
being used for domestic p ses in the towns of Hume, Belton, 
West Line, and Holt. A small quantity of gas produced from wells 
in Kansas City is used for industrial purposes by the owners of the 
wells. As already stated, most of the gas consumed in Missouri is 
* piped from the Kansas gas fields. Some of the cities in Missouri 

supplied with gas from Kansas were: Joplin, Webb City, Carthage, 
Kansas City, St. Joseph, Weston, and Carterville. 


OKLAHOMA AND INDIAN TERRITORY. 


Oklahoma, including Indian Territory, developed some very 
large gas wells in 1906, most of which are closed in, there being no 
market for the product. Several lines are now under construction, 
and gas will be piped to points of consumption during the current 

ear. Very few meters are used in the State, most of the gas used 
or domestic purposes being sold at flat rates, and it is possible to 
give only approximate figures of production and consumption in 
1906. On account of the abundant supply of gas and the lack of 
markets, the price received for the gas was extremely low. The 
average price of that sold for domestic purposes was 11.8 cents per 
thousand cubic feet, and of that sold for industrial purposes, 3.9 
cents, the average price for the State being 7.2 cents. Some of the 
cities wholly or partly supplied with gas in 1906 were as follows: 
Bartlesville, Cleveland, lsa, Ramona, Pawhuska, Ponca City, 
Sapulpa, n Claremore, Inola, Collinsville, Ocheleta, Bigheart, 
Nowata, Lenapah, Skiatook, Oologah, Gotebo, Okmulgee, Blackwell, 
and Wagoner. 
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Depth and gas pressure of wells in Oklahoma and Indian Territory, by districts. 


District. Depth, in | Pressure, 


eet. in pounds. 

Na een ————————ÁÁ—— À— — a aie € PP 500-1, 400 50-590 
Ckäsäw Nation ruere PE A O qe mi dew rues 
COMANCHE O A a a a EES 400-1, 190 220-250 
Creek A a Be a ae A A e e iar 1,205-1,700 500-780 
Die vd A NTE EE EAE A E E T E TA a EA E EEE A oa 500-1, 200 100- 
IG WR oi ao yh A eae ee N eet ye dae SE 375- 390 100-130 
Osage Nation en eee mush dese esu aatis des aui a 870-2, 100 250-620 
PR W662 sce lc raid 1, 600-1, 700 300-480 
ALABAMA. 


Eight very good gas wells, with pressures varying from 75 to 135 
ounds, an deptha from 375 to 500 feet, have been completed in 
adison County by the New York-Alabama Oil Company. The gas 

from these wells was used in 1906 for development purposes only, the 

line from the gas field to Huntsville being in course of construction. 

This company began supplyin gas to consumers about the middle of 

1907, and the output of the wells seemed to be increasing each day. 
Two wells which produce a small quantity of gas have been 

drilled about 14 miles southwest of the corporate limits of Mobile in 

Mobile County. So far the gas from these wells has not been utilized. 


ARKANSAS. 


The report shows a slight gain in production of natural gas in 
Arkansas in 1906 over that of 1905. e gas consumed in this State 
comes from wells located in the Fort Smith district, Sebastian County. 
During 1906 some very good wells were brought in in this district 
the product of which was not sold until 1907, when gas was supplie 
to consumers in the towns of Fort Smith and Van Buren. it is 
reported that these wells have an estimated daily capacity of from 
20,000,000 to 40,000,000 cubic feet. The towns wholly or partly 
supplied with gas in Arkansas in 1906 were Fort Smith, Mansfield, 
and Huntington, where the gas is used for domestic purposes. A 
sma)l quantity of gas was sed in this State for development purposes 
in 1906. . 

LOUISIANA. 


On account of there being but one natural-gas producer of impor- 
tance in Louisiana in 1906 1t was thought best to combine the figures 
of this State with those of Alabama and Texas. During 1906 there 
were 11 gas wells drilled in the Caddo field, 10 of which have been 
closed awaiting the completion of pipe lines which are either contem- 
pote or under construction to points distant from the field, there 

eing no market for the gas in the vicinity of the wells. A good gas 
well in the Caddo field has produced 35,000,000 cubic feet of gas daily. 
A 6-inch line, E from this gas field to Shreveport has been in 
operation, supplying the towns of Mooringsport, Blanchard, Caddo 
ty, and Shreveport in 1906. An 8-inch line is now being laid from 
this field. Three wells in Lafourche Parish produced a small 
quantity of gas, which was utilized for farm purposes. 
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TEXAS. 


With the exception of one small well in Bexar County, all the 
natural gas consumed in Texas is from wells in the Navarro County 
field. The gas is furnished to domestic consumers in the town of 
Corsicana. 

SOUTH DAKOTA. 


The principal gas-producing section of this State is in Hughes 
County, where some artesian wells furnished, in 1906, sufficient gas 
to supply consumers in Pierre, the gas being used chiefly for domestic 
purposes. 

In Stanley and Sully counties a few wells which produce a small 
gas output have been drilled, but very little of the gas has been 
utilized. It is probable that the gas produced in Stanley County, 
near Fort Pierre, will be utilized in the near future to supply the 
town. A gas tank is now in course of construction. The water and 
gas from this well have both gone to waste since the drilling of the 
well almost three years ago. Gas from the wells in Sully County 
has been used chiefly on the ranches on which they are located. 


COLORADO. 


Nothing new can be added to information furnished in previous 
reports concerning the gas production of this State. Most of the 
gas consumed comes from a well located at Boulder. A small quan- 
tity is also utilized in the Florence field. 


WYOMING. 


The gas produced from wells in the Douglas field, Converse County, 
in 1906 was used principally for heat, light, forge, and boiler purposes. 


CALIFORNIA. 


The California natural-gas situation remains practically the same as 
in 1905, no new gas fields having been developed. 


CANADA. 


Quebec.— According to Mr. J. Obalski, Canadian superintendent of 
mines, natural-gas wells have been bored in the St. Lawrence Valley 
to depths of from 180 to 250 feet and have obtained gas which has 
been piped to neighboring villages. It is proposed to reach Three 
Rivers with an 8-inch gas main. 

Ontario.—The following statistics regarding the production of natu- 
ral gas in Ontario, Canada, have been furnished by the Ontario Bureau 
of Mines, Toronto: 


Statistics of natural-gas production in the Province of Ontario, Canada, 1902-1906. 


i , 
Year Producing [Miles of gas, Workmen | * zii of | Wages for 
i wells. pipe. | employed. | produci labor. 
i 
[i TREE 169 309 107 | $195,092 $55, 618 
A NEAN MERE 210 312 138 | 196, 535 79, 945 
A hak Du PELA pde eds ust uet 176 di Uo cet setae 253, 524 53,674 
RO os ae ca 273 462). 130 | «316, 476 88, 865 
| met E PM EMT 332 550 | 108 533, 446 64, 968 


| 
a In addition gas valued at $33, 000 was produced from 12 wells at Medicine Hat, Alberta, Canada. 


PETROLEUM. 


By W. T. GriswoLb. 


IMPORTANT FEATURES OF THE YEAR. 


The most important features in connection with the production of 
petroleum in the United States during the year 1906 are as follows: 

(1) The extension in area and the increased daily production of 
oil in the Mid-Continent field. 

(2) The expansion of the area in Illinois from which oil is being 
produced. This field has expanded from its point of original dis- 
covery near Casey to the southeast, into Lawrence county. 

(3) The growth of the consumption of fuel oil in California. The 
consumption of fuel oil in 1906 in this State exceeded the total pro- 
duction of the California field during the year. 

(4) The falling off in the production from the pools of the Coastal 
Plain district of the Gulf States. 

(5) The continued decrease in the average daily production from 
the Appalachian field. 

(6) The laying of the second pipe line from the Mid-Continent field 
to Whiting, Ind., and the building of a pipe line across the Isthmus of 
Panama for the delivery of the oil from the California field to the 
Atlantic Ocean. 


PRODUCTION. 


The production of petroleum in the United States during the year 
1906 was 126,493,936 barrels. This quantity was produced from the 
five great fields as follows: Appalachian eld, 27,741,472 barrels; 
Lima-Indiana-Illinois field, 21,951,711 barrels; Mid-Continent field, 
21,718,648 barrels; Gulf field, 21,645,425 barrels; California field, 
33,098,598 barrels; and besides these quantities, 338,082 barrels were 
produced from scattering States, principally Colorado and Wyoming. 

This production is made up of what forlack of better terms may be 
called the two great classes of petroleum—illuminating crude and fuel 
crude. These distinctive names are not absolutely correct, as all 
n furnishes some illuminating oil and any petroleum may 

used for fuel. The greater part of the oil from the Gulf and 
the California fields, however, is consumed as fuel, while but a small 
proportion of that produced in the other fields is so consumed. 

ust what proportion of the different commercial products may be 
obtained from the crude petroleums of the different fields of the 


-—— 


6 The statistical tables in this report, as in preceding reports, were compiled chiefly by Miss Beile 
Hill, of this office. 
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United States can not be definitely stated. Such proportionate pro- 
duction depends, to some extent, on the requirements of the market 
and on the purpose of the refiner. Any of the different oils can be 
made to produce more or less of a particular commercial product 
within certain limits. The following table shows approximately the 
percentages of the different commercial products obtained from the 
oils of the different fields in the United States: 


Percentage of approximate average yield of leading products from different kinds of crude 
oil, by fields.a 


A Lima- INi- | Mid-Con- Cali- | Corsi- | Colo- 
Product. lnchlan. Indiana.| nois. | tinent. Gulf. fornia.| cana. | rado. 
Naphthas—gasoline, Lenzine, 

PO Sd 12.0 11.5 3.5 11.0 3.0 6.0 7.0 3.5 
Inuminating oil............... 67.0 43.0 39.0 41.0 15.0 18. 0 50.0 35.0 
Lubricating olls (including 

FORGO. ce coo ses pM s 12. 5 1E 0 procesal et bos 6.0 1.5 J... 3.0 
Gas Oll eee ty e RIDE ER 25.0 45.0701... "Hueso does 
Fuel oil (including acid oil and 4.0 25.0 56.0 72.0 

asphaltum oil and asphalt)... 20.0 28.0 40.0 55.0 

Paraffin WAX.........o.ooooo..- .2.0 A IN O nee staat] quoa ati iae ab dle 


lia 97.5|  9&5| 98.5] 97.0 97.0 | 97.5| 970| 965 


@ Report Commissioner of Corporations on the Petroleum Industry, pt. 1, May 20, CP 108— 
Sene as tocrude oil from Illinois the test given in the table being for oil from only one part of the 
tate. 


Production of crude oil for illuminating e Re = the year 1900 
the Appalachian field produced 36,295,433 barrels of petroleum, the 

eatest quantity ever taken in one year from that field. Since 
that date there has been a steady falling off in the yearly production 
of the Appalachian field as follows, expressed in percentage of the 
year 1900: 7.4 per cent in 1901, 11.8 per cent in 1902, 13 per cent in 
1903, 13.5 per cent in 1904, 19.1 per cent in 1905, and 23.6 per cent in 
1906. Itis probable that the production from the Appalachian field 
will continue to decrease each year, as there are very few untested 
pe within the limits of the field that could contain a large pool 
of oil. 

The quantity of oil produced from the Lima-Indiana-lllinois 
field was 523,544 barrels less than the production of the year 1905. 
That the falling off in output from this field is so slight is due to the 
large new producing area in Illinois that has been added to the field. 
This portion of the field increased in production from 181,084 barrels 
in 1905 to 4,397,050 barrels in 1906. The older portion of the field 
included in western Ohio and Indiana shows a falling off in the quan- 
tity produced since the year 1904, when 24,689,184 barrels of oil 
were taken from the ground. In the year 1905 this quantity 
decreased by 9.7 per cent, and in 1906 by 21.3 per cent. 

The Mid-Continent oil field produced more oil in 1906 than in any 
previous year. The production of this field has rapidly increased 
since 1902. During this period the oil development has been carried 
south until at the end of 1906 it extended from Humboldt, Kans., to 
15 miles south of Tulsa, Ind. T. 

The oil production of Colorado and most of that of M yomung 
should be added to the illuminating crude-oil supply. The tota 
quantity of crude oil for illuminating purposes produced in the year 
1906 was 71,749,913 barrels, 
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PRODUCTION AND VALUE. 


In the following table is given a statement of the total production 
of crude petroleum in the United States during the years 1905 and 
1906; also the value of this production, with the average price per 
barrel of the petroleum from each State: 


Total quantity and value of crude petroleum produced in the United States and the average 
price per barrel in 1905 and 1906, by States. 


1906. 


State. Quantity Quantit Average 
(barrels). (barrels. Value. pre | 
California................. 33, 098, 598 $9, 553, 430 $0. 289 
Colorado, cis dan hs 327,582 262,075 . 802 
O 2. irre 4,397,060 3,274,818 . 745 
A 7,678, 477 6, 770, 066 . 882 
Indian Territory......... 
iahoma................ - 12,013, 495 21,718, 648 9, 615, 198 . 443 
Kansas.................s- 
Tennessee linis] 121,997 1,213,548 | 1,031,629 | .8%0 
Louisiana................ 8, 910, 416 9, 077, 528 3, 557, 838 . 392 
reas o 3, 500 4,890 | 1.397 
New York................ 1,243, 517 1,995, 377 1. 605 
A se oes 14, 787, 763 16, 997, 000 1. 149 
Pennsylvania............ 10, 256, 893 16, 596, 943 1. 618 
CORRS CN PPM HN 12, 567, 897 6, 565. 578 . 522 
West Virglnia............ 10, 120, 935 16, 170, 293 1. 598 
Wyoming................ 97,000 349, 000 7. 000 
Total. A 84, 157, 399 126, 493, 936 92, 444, 735 . 731 


a Estimated. 


The increase or decrease in the production by States, as well as 
the percentage of increase or decrease in 1906 compared with 1905, are 
shown in the following table: 


Total production of crude petroleum and percentage of increase or decrease, by States, in 
1906, as compared with 1905, in barrels. 


Production. Percentage. 
State. ATT Increase. | Decrease. | | — 
1905. 1906. Increase. | Decrease. 
California.................. 33, 427, 473 33,098, 588 |............ 328,875 |........... 0. 98 
Colorado... ....2. eeu sees 376, 238 327, 582 | c o cite vus 48,656 |........... 12. 93 
inno pe 181, 084 4,397,050 | 4,215,966 |............ 2,328,18 |........... 
IndlAMA la. icon ds 10, 964, 247 7,673,477 MA ,290, 710 [iii 30. 01 
Indian Territory........... 
Oklahoma.................. 12,013, 495 21,718,648 | 9,705,153 |............ 80.79 |........... 
KEY a ne : 
entucky. d. 22. y s 
Tennesse CMA 1,217,337 1,213, 548 |............ 3,789 |........... .31 
reo A artes eee 8, 910, 416 9,077, 528 167,112 lioet ¡3 
A A het 
Mic c e \ 3, 100 3, 500 rg ec 12.90 |........... 
New York.................. 1,117,582 1, 243, 517 125,935 |............ AAA 
A A: 16,346,660 | 14,787,763 |............ 1,558,897 |........... 9. 54 
Pennsylvania.............. 10, 437, 195 10, 256, 893 |............ 180,302 |........... 1.73 
A S 28, 136, 188 12,567,897 |............ 15,508,292 |........... 55. 33 
West Virginia.............. 11,578, 110 10, 120,935 |............ 1, 457,175 |........... 12. 50 
Wyoming.................. 8, 454 a 7,000 |............ 1,454 |........... 17. 20 
Total. ves oe ee ees 184,717, 580 | 126, 493,936 |............ 8,223,044 |........... 6. 10 


a Estimated. 
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RANK OF STATES. 


In the two following tables is shown the rank of the several States 
of the United States with reference to the petroleum industry. In 
the first table the States are ranked as to the quantity of oil pro- 
duced and in the second table as to the value of the oil production. 

California maintains its first place as to quantity, having produced 
nearly one-fourth of the total production of the United States. 
Kansas, Indian Territory, and Oklahoma occupy jointly the second 

lace. If the production of these States were A 1t 1s proba- 
le that Indian Territory would fall into seventh place, while the 
other two States would be much farther down the list. 

In the rank of States as to the-value of the oil produced, Ohio 
stands first with Pennsylvania and West Virginia second and third. 


Rank of petroleum-producing States and Territories, with quantity produced and percentage 
of each in 1905 and 1906, in barrels. 


1905. | 1906. 
State Rank. Quantity. | Percent- | State Rank.| Quantity. | Percent- 
A : i age. : : : age. 

California.......... 1 33, 427, 473 24. 81 California........ 1 33, 098, 598 26. 17 

Texas............. 2 28, 136, 189 20.89 || Kansas........... 
Ohlo. «co osos vec: | 3 16, 346, 660 12.13 || Indian Territory. 2 21,718, 648 17.17 

Kansas............ klahoma........ 
Indian Territory ..!} 4| 12,013,495 8.92 Ohlo SRM 3 14, 79, 763 11. 69 
ahoma......... exa8............ , 567, 897 9. 93 
West Virgini&....., 5 11, 578, 110 8. 59 Pennsylvania..... 5 0, 256, 893 8 11 
Indiana........... 6 10, 964, 247 8 14 West Virginia.... 6 10, 120, 935 8. 00 
Pennsylvania...... 7 10, 437, 195 7.75 Louisiana........ 7 9,077, 528 7.18 
kommans Se cutie 8 8, 910, 416 6. 61 Tn Equi Ue ur ; 7, JE ah 6. 07 
entucky......... nois..........- 4 > 3. 47 
Tennessee... 2... ) M : BA = . x New York es 10| 1,243,517 .98 

ew York......... : : entucky........ 
Colorado.......... 11 f 376, 238 .28 Tennessee........ ) 11 1, 213, 548 .96 
Illinois............ 12 181, 084 .14 || Colorado......... 12 827, 582 .26 

EOD Ru i um e: 13 8, 454 o ea gine tie oie 13 7,000 
gan.......... : c n. vns Ol 
Missouri........... ) 14 3, 100 Missourl.......... 1 14 3, 500 

Total... asas rue | 134,717,580 | 100. 00 Total....... | ——€ 126, 493, 936 100. 00 


1905. 1906. 
| | p | Da 

State. | Rank.| Value. xcd State. Rank. Value. | EC 
ÜRÍD tae ci | $17, 054, 877 Wi i OBIO: taitasi ] $16, 997, 000 18. 39 
West Virginia... 2 16,132,631 | 19. 17 Pennsylvania..... 2 16, 596, 043 17. 95 
Pennsylvania..... 3 14, 658, 278 | 17. 41 West Virginia.... 3 16, 170, 293 17. 49 
hive! Ul aoe { 9, 404, 909 11.18 || Kansas.. HER 
California....... 5 8, 201, 846 9.74 || Indian Territory . 4 9, 615, 198 10. 40 
¿yl TRA 6 7,552, 262 8.97 || Oklahoma........ | 
Kansas......... | California....... 5 9, 553, 430 10. 34 
Indian Territory ..|? 7 6, 546, 398 | 7.78 || Indiana........ 6 6, 770, 066 7.32 
Oklahoma.. T | | Texas.......... 7 6, 565, 578 7.10 
Louisiana....... S 1, 601, 325 1.90 || Louisiana ....... 8 3, 557, 838 3. 85 
New York... 9 1,557, 630 1.85 || Illinois.......... 9 3, 274, 818 3. 54 
Kentucky....... | 20 » || New York....... 10 1, 995, 377 2.16 
Tennessee........ j 10 943,211 1.12 Kentucky........ | 41 EA 
Colorado...... 11 337,006 .40 || Tennessee........ f 1 1, 031, 629 1H 
Ht oo 12 116, 561 .14 || Colorado......... 12 262, 075 28 
Wyoming......... | Wyoming........ | 
Michigan...... A> 13 54, 865 .07 || Michigan......... > 13 53, 890 . 06 
Missouri.... oA | I| Missouri.......... | | 

yo 124 zi HC 84, 157, 309 100. 00 TORRE s aunt RA | 02, 444, 735 100. 00 

| | 
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PRODUCTION OF CRUDE PETROLEUM IN THE UNITED STATES 
FROM 1859 TO 1906, INCLUSIVE. 


In the following table will be found a statement of the production 
of crude petroleum from each State of the United States from the 
year 1859 to and including the production of the year 1906: 


Production of crude petroleum in the United States, 1859-1906, by years and by States, in 
barrels of 42 gallons. 


Pennsyl- 
Year vaina and 
New York. 

1859....... 
1860....... : 
1861....... 
1862....... , 056, 
1863....... 
1864....... 
1865....... 
1866....... 
1867....... ,941, 
1868....... 3, 0460, 117 
1869....... 4, 215, 000 
1870....... 
1871....... , 205, 
31-70 6, 293, 194 
1873....... e 
1874....... 
1875....... 8,787,514 
1876....... 8, 968, 
18545. 13, 135, 475 
1878....... 15, 163, 462 
1879....... 19, 685, 176 
1880....... 26, 027, 631 
1881....... 27,376, 509 
1882....... 30, 053, 500 
1883....... 23, 128, 389 
1884....... 23, 172, 209 
1885....... 20, 776,041 
1886....... 25, 798, 000 
1887....... 22, 356, 193 
1888....... 16, 488, 668 
1889....... 21,487,435 
1890....... , 458, 
1891....... 33, 009, 236 
1892....... 28, 422, 377 
1893....... 20, 314,513 
18904....... 19, 019, 990 
1895....... 19, 144, 390 
1896....... 20, 584, 421 
1897....... 19, 262, 066 
1898....... 15, 918, 464 
1899....... 14, 374, 512 
1900....... 14, 559, 127 
1901....... 13,831, 996 
1902....... 13,183, 610 
1903....... 12, 518, 134 
1904....... 12, 239, 026 
1905. ...... 11,554, 777 
1906....... 11, 500, 410 


Total ./676, 213, 803 


21650—s R 1906——53 


Lo rer ta AN ces cde toe usradwes NEIN 


es ee ee Oe ee 


9, (86 
10/020. 949.1. sete AE AM aos bee oth cec 


es conan» aojorn.<....n02 ....a.o 


354, 042, 657 ¡175, 944, 422 |162, 217, 450 


West 

Ohio. | virginia. 
2.115.109. | cose os edun euius 
2,407, 1004 Sine phy eos ee eese 
3,597,700 Moiese vues een eter RES 
2 900-1 eod coucou ers nude UR 
31, 763 120, 000 

i 172, 000 

38, 179 180, 000 

29,112 180, 000 

38, 940 179, 000 

33,867 | 151,000 

39,761 128, 000 

47, 632 126, 000 

90, 081 90, 000 

661, 580 91, 000 

1, 782, 970 102, 000 

5, 022, 632 145,000 

10, 010, 868 119, 448 
12,471,406 | 44,113 

16, 124, 656 492,578 

17,740, 301 2,406, 218 

16, 362,921 | 3,810,086 
16,249,769 | 8,445,412 

16, 792, 154 8,577,624 
19,545,233 | 8,120,125 

23, 941, 169 | 10,019, 770 

21, 560,515 | 13, 090, 045 

18, 738, 708 | 13.615, 101 

21, 142,108 ¡ 13,910,630 

22, 362, 730 | 16, 195,675 

21, 618,083 | 14,177, 126 
21,014,231 ! 13,513, 345 

20, 480, 286 12, 899, 305 
18,876,631 | 12, 644, 686 

16, 346, 600 | 11,578, 110 

14, 787, 763 | 10, 120, 935 


Kentucky 
California. and Colorado.| Indiana. | Illinois. 

Tennessec. 
77 NN (SEN DERNIER IA NINE inm 
AA rM A EO eS E AA EEUU 
MERO ERAN eae 

| 
12:000. oco cma AAA A ote a a 
13.000 tins decere A A PA 
15.227 diese fade eese bert ees stu des au n dcn 
19. 858; lisse eres aes oec ec ooa eared 
40:092. AA esee s eL so ad sm IA 
09.809 151 ons coh epo s CASE RAV M rS qud oa eo eU bd qu 
1298. AA asi doeet ra arat este ES 
142, 857 DADO Sae vesc ota diei dl baron d a d can 
262, 000 $148 A tite tado AAA 
325, 000 O tere wesc el cena Gaede leas wou e 
377, 145 & 120 AAA alata Sie hea E Po ketene 
678, 572 4,791 10,205. 4 ccu weeny wisn cae US 
,333 5,096 | 297,612 eae ee eco vete 
, 220 5,400 | 316,476 33, 375 1,460 
307, 360 6,000 | 308,842 63, 496 900 
323, 600 9,000 | 665, 482 136, 634 675 
385, 049 6, 500 824, 000 698, 068 521 
470,179 3,000 | 594, 390 | 2, 335, 293 400 
705, 069 1, 500 515,746 ! 3, 688, 666 300 
1, 208, 482 1,500 | 438,232 | 4, 386, 132 200 
1,252,777 1,680 | 361,450 | 4,680, 732 250 
1,903, 411 322 384, 934 | 4,122, 356 500 
2,257, 207 5,568 | 444, 383 | 3,730, 907 300 
2, 642, 095 18,280 | 390,278 | 3,848, 182 360 
4, 324, 484 62,259 | 317,385 | 4,874, 392 200 
8,786, 330 137,259 | 460,520 | 5,757,086 250 
13, 984, 268 185, 331 396, 901 , 480, 896 200 
24, 382,472 904, 286 483, 925 | 9,186,411 [.......... 
29, 649, 434 998, 284 | 501,763 ¡11,339,124 |.......... 
33,427,473 | 1,217,337 | 376,238 10, 964, 247 181, 084 
33,098,598 | 1,213,548 | 327,582 | 7,673,477 | 4,397,050 


4,455,734 |8, 542, 434 Bi, 990, 474 4,584, 710 
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Production of crude petroleum in the United States, 1859-1906, by years and by States, in 
barrels of 42 gallons—Continued. 
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Indian : T | 
Year Kansas. | Texas. |Missouri. Terri- E moult United States.| Total value. 
ory. j ° 

Co ENERO A PC "er HP 2, 000 $32, 
REMOS: III CAN at Maa cb A AR NOA Nanna ace 500, 000 4,800, 
A A IA A NN O, A LORI: 2,113, 609 1,035, 688 
jp ipm. WES. ona HE iod ARA AO CANE 3,056, 690 3,205, 8 
PREG MN RENE P v I AA TE 11, 3 229; 66. 
¡TAE ami Viri MON aA | ocean cleanness mu 3: jm IG 26), 896, 576 
A A A A spe Suances (Ver fe Pe 2, 497, 700 16, 450, 853 
ER A AA A OA TNR Nc A 3, 597, 700 13, 455, 398 
TBAT eco MUI AE og el MER DIS e anaes cele eee 3,347, 300 , 066, 
VOSA Soe a less "E eee Ms. COCOS IESUS 3,646, 117 13,217,174 
(5 MNA ORUM X Late ION HODIE Al es: 4,216,000 ,730, 
1870 RATES PRA ESAS AAA A AA PRA PRE 5, 260, 745 20, 503, 754 
AR A A AA EA O leaded AA 6, 205, 234 22, 591, 180 
E AIMER serait ad [an IN due oud NOD Rea 6,203,194 | 21,440,503 
|." O A A A MESH A NOEL DN. 9, 893, 18, 100, 464 
ire eee ee OESTE! REA EN AE NAO lech, E 10, 026, 945 12, 647, 527 
Er AGA AS eee peur een sec ARRE ie IDEM 8, 787, 614 7, 368, 133 
A A A A vea weh aed es sess ey T. 9, 132, 000 29 , 823 
1877 ee ee ee ee se ee ce ee 2 a re ee EREEREER y 90 J y 
187 scco9selcooccccccecteociccon9.ccoesisocteccicelceccccóethbeas]es* CE là | E ] 044,5 
Typ NEM ate tect ell ee enced A M A te ck VENUE 19,914, 146 17, 210, 708 
TIN EOS OCIO ee pen NX EMI. O Ae 26, 286, 123 , 600, 
OB A A esl te aot eee vec TE D PO 27,661,238 23, 512, 051 
1 GRD MON, CRIT HAIR TUM UCM ISEUNPUDI ANMORUNEM 30, 340, 897 23, 631,165 
ARE SA E AO ES | Blasts ile card A 2 $40, 638 |, 740, 252 
VRS A tan eat Mc A E. O UE , 218, 438 , 476, 924 
AMOO AMIGO SU ES OS NM iecore ce ad 21,858, 785 19, 193, 694 
A A A A "on MET SOTO. ad ceases 28,064, 841 20,028, 457 
TON NUNES iano Manes S Sol NERONE SAEI PODER 28, 283, 483 18, 856, 606 
ÓN bun hese awa QM HOS DEE GRUND UE (CREAR X 27,612,025 17,950, 353 
1889....... 500 | 48 EE J Vr eee DUM SEU 35,163,513 | 26,963,340 
1890....... 1,200 54 FFB ARO ERRE RNA 45,823, 572 35, 365, 105 
1891....... 1, 400 54 25 A Do 54, 292, 655 30, 526, 553 
1892....... 5,000 45 10 BU EA kee tae „| 50,514,657 25, 906, 463 
1893....... 18,000 50 50 CR MCI EHE 48, 431, 066 28,932, 326 
1804....... 40, 000 60 8 130 | 2,369 |........... 49, 344, 516 35, 522, 005 
1895....... 44, 430 50 10 37 | 3,455 1.25. coco 52,892, 216 57,691,279 
1896....... 113,571 1,450 43 170 | 2,878 |........... 60, 960, 361 58,518,700. 
)897....... 81,0€ 65,975 19 625 | 3,650 |........... 60, 475, 516 40, 929, 611 
]ROR....... 71,980 | 546,070 LO! RIAM LP VIR cal 55,364, 44,193, 359 
1809,...... 69,700 | 669,013 I OMA 5,560 |........... 57,070, 850 64, 603, 904 
1900. ..... 74,714 | 836,039 | «1,602 6,472 | 5,450 |..........- 63,620, 529 75, 752, 601 
J901....... 179,151 | 4,303,658 | 52,335 | 10,000 | 5,400 |........... 69, 389, 194 66, 417, 335 
1902....... 331,749 ¡18,083,658 a757 | c37,100 | 6,253 | 548,617 88, 766, 916 71,178,910 
1903....... 932,214 [17,955,572 | «3,000 | 138,911 | 8,960 | 917,771 | 100,461,337 94,694, 050 
1904....... 4,250,779 (22,241,413 | 2,572 [c1,366,748 | 11,542 | 2,958,958 | 117,080,960 | 101,175, 455 
1905....... 412,013, 495 28,136,189 | 23,100 (e) 8,454 | 8,910,416 | 134,717, 580 84,157, 
1906....... 451,718,048 (12,567,897 | a3,500| (e)  |/7,000| 9,077,528 | 126, 493, 936 92, 444, 735 

Total.| 39,947,629 1105,497,295 | 17,471 [1,560,313 | 76,446 |22, 413,290 | 1,640,513,128 | 1,534,770, 936 


a Includes the Produerien of Michigan. 

b Includes production of Michigan and small production in Oklahoma. 

c Includes production of Oklahoma. ` 
d Includes production of Indian Territory and Oklahoma. 

e Included with Kansas. 

/ Estimated. 


OIL FIELDS OF THE UNITED STATES. 


The area of the United States from which petroleum and natural 
gas have been produced in commercial quantity may be divided into 
five great fields and a few scattering States. e division into fields 
is governed by the quality of oil produced and the geographic loca- 
tion. Four of the great fields include more than one State, and one 
State enters into two fields. "This is Ohio, which in its eastern and 
southern part belongs to the Appalachian field and in its northwest- 
ern part to the Lima-Indiana-Illinois field. The division of the oil 
territory into fields allows the production of one year to be compared 
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with those of previous years for oils that find different uses in the 
commercial world, and by considering each of the great fields as a 
unit the rate of increase or decrease in the production of oil of par- 
ticular quality can be followed from year to year. 

Ap han field.—This field produces oil of paraffin base of the 
very best quality. The field extends along the western side of the 
Appalachian Mountains from New York, through Pennsylvania, 
southeast Ohio, West Virginia, and Kentucky into Tennessee. 

Lima-Indiana- Illinois feld.—This field furnishes oil having a par- 
affin base, but containing a percentage of sulphur. The field includes 
the northwestern part of Ohio, a strip through the middle of Indiana, 
and the southeastern portion of Illinois. ere is some doubt as to 
whether the oil-producing area of Illinois should rightly be added to 
the Lima-Indiana field, as the oil is not produced from the same 
geologic horizon. 

vd-Continent field.—This field produces oil with a mixed asphalt 
and paraffin base. The quality of oil produced from different sections 
differs materially. The area included within the field is the western 
ortion of Missouri, the State of Kansas, and Oklahoma and Indian 

erritories. f 

Gulf feld.—The greater portion of the oil from the Gulf field has an 
asphalt base, with qualities favorable for use in the manufacture of 
lubricants and as a fuel. This oil comes from the coastal plains of 
Texas and Louisiana. In the central portion of Texas a lighter oil 
is produced from the Corsicana district, which is also included in the 
Gulf field. 

California field.—California produces large quantities of oil of 
asphalt base. The present area of production is in southern California 
and at the south end of the San Joaquin Valley. ' 

Other States.—Small quantities of oil have been produced for a 
number of years from Wyoming, Colorado, and Michigan. There are 
indications of oil, but no actual production from & number of other 
States. Wyoming shows the greatest probability of developing an 
oil field of large importance. 


PRODUCTION BY FIELDS. 


In the following tables are given the production of petroleum in 
the United States by fields. 

The first table gives the production of each field from 1901 to 1906, 
inclusive. The second table gives the percentage that the produc- 
tion of each field bears to the total production of the United States 
from 1901 to 1906, inclusive. The third table gives the quantity, 
total value, and price per barrel of the petroleum produced in each 
field of the United States during the year 1906. 


Production of petroleum in the United States, 1901-1906, by fields, in barrels. 


1904. 


———— | RS —— MÀ e — — | MM M— — | —— MM S 


| 
33,618,171 , 32,018, 787 | 31,558,248 | 31,408,567 | 29,366,960 | 27,741, 472 
29 * 23,: 24,080, 264 | 24,689, 184 ` 22,475,255 | 21,951,711 
2,013, 495 | 21,718,648 
25, 200,371 | 37,046,605 | 21,645, 425 
29, 649, 434 | 33, 427, 473 | 33,098,598 
515,877 387, 792 338, 082 


134, 717, 580 | 126, 493, 936 


117, 080, 960 
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Percentages of total crude petroleum produced in the several fields, 1901-1906. 


Field. 1901. 1902 1903 1904. 1905 1906 
Appalachian................. 48. 45 36.07 31. 41 26. 83 21. 80 21.93 
Lima-Indiana-Illinois........ 31.61 26.31 23.97 21.08 16. 68 17.35 
Mid-Continent............... .27 .42 1.07 4. 80 8.92 17.17 
IU corso REEMI 6.33 20.99 18. 79 21.52 27.50 17.11 
California... o.. secedere: | 12. 66 15.75 24. 27 25.33 24.81 ' 26.17 
Other foc room | .68 | 46 4 44, 39 | .27 

Potalas iesistie 100.00 | 100.00 , 100.00 | 100.00 | 100.00 | 100. 80 


Quantity, total value, and price per barrel received at wells for crude petroleum produced 
in the United States in 1906, by fields. 


a 
; Quantity in , Price per 
Field. barrels. Value. barrel. 
Appalachian 0050 A RE DAC pete dy eut em PM eae 27,741,472 | $43, 633, 601 $1.573 
Lima-Indiana-Illinois.............................. dee A siete aa Bs 21,951, 711 19, 202, 525 | R75 
Mid-Continent orn thao oat a ri bt 21,718, 648 9, 615, 198 , 443 
A A te Sau else ahs eL Do ML M S ADs 21,645,425 | 10,123, 416 . 468 
APTE ce DL MOHAMMAD PANE UE | 33,009,598 | — 9,553, 430 289 
911,0 A Ganev rcguae EE | 338, 082 | 316, 565 | 936 


TOUS A t oM a Lm E | 126, 409,930 | 92, 444, 735 | .731 


THE APPALACHIAN OIL FIELD. 


Geology.—The great Appalachian oil field, which extends from 
Wellsville, N. Y., along the western slope of the Allegheny Mountains 
to the north boundary of Tennessee, produces its oil and gas from 
porous sandstones and conglomerates which are embedded in and 
underlain by great masses of shale. These sandstone beds are each 
of large extent, underlying many counties and in some cases extendi 
into a number of States. They occupy a position in the eological 
column of over 2,000 feet, extending from the Allegheny formation 
of the ane (Carboniferous period) to the base of the Devon- 
ian period. 

In general the field occupies the bottom and western side of a large 
spoon-shaped trough. In detail the me of the beds is not regular, 
but is affected by two sets of foldings. The main fold has a northeast 
and southwest strike, generally parallel to the ridges of the Appala- 
chian Mountains. This is crossed by a secondary fold of less pro- 
nounced character at nearly right angles to the first. This combina- 
tion forms a system of structures, which consist of canoe-shaped 
basins and elongated domes. The structural condition of the rock 
is the important factor in the accumulation of the oil and gas, the 
exact location of which is governed by the quantity of saline water 
contained within a particular sandstone. The younger or higher 
sands in the geological column are found to be completely saturated 
by salt water over a greater extent than the older or lower sandstones. 

is causes the oil accumulations to be ee up on the anticlines 
in the younger rocks, and mostly within the synclines in the older 
or lower sandstone beds. 

Oils of the Appalachian field.—Almost the entire product of the 
Appalachian field is sold under the head of Pennsylvania oil. There 
are certain districts, such as Tiona and Middle districts, where the 
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quality demands a premium of 10 to 15 cents above the regular 
ennsylvania grade. Certain limited areas of Ohio and West Virginia 
pa oils not fully up to the regular Pennsylvania standard. 
one of the oil of Kentucky and Tennessee brings as high a price as 
Pennsylvania oil and some of the oil only about 30 per cent of the 
rice. 
j In certain districts, such as Franklin in Pennsylvania, Petroleum 
and Volcano in West Virginia, and Mecca and Belden in Ohio, a natu- 
ral lubricating oil is pro uced. This oil brings a high price, but the 
uantity is very small when compared with the total production of 
the Appalachian field. 


PRODUCTION OF THE APPALACHIAN FIELD. 


In the following table is given the production of the Appalachian 
field by States and months for the year 1906. 

The figures contained within this table are made up by compilation 
of the quantities published by the various common carrier pipe-line 
companies, combined with figures furnished by all the companies that 
operate private pipe lines within the Appalachian field. During a 
portion of the year the Buckeye Pipe Line Company did not separate 
in its published statements the runs of Macksburg oil from those of 
Lima oil. The division of these runs could not be procured, upon 
request, from the Standard Oil Company, the controlling owners of 
the Buckeye Pipe Line Company. It was found upon examination 
that almost exactly 334 per cent of the total runs of the Buckeye 
Pipe Line were from the Macksburg division for a number of months 
prior to and after the months in which the separate runs were not 
published. Therefore, to fill in the months in which information 
was lacking, 334 per cent of the total runs of the Buckeye Pipe Line 
for these months were assumed to be from the Macksburg division. 


Production of the Appalachian oil field by States and months in 1906, tn barrels. 


Kentucky 


! 
Month. P cn New York. | Ohio. Virginia. and Ten- Total. 
nessee. 

JADUATY iria 863, 084 103, 492 431,825 832, 628 115,317 2,346, 346 
BeDFUBSTY. sii 745, 599 94, 432 377,214 752, 399 101,084 2,070,728 
l'É olg P" 860, 932 103,077 426, 964 897,277 109, 351 2,397,601 
ADI 2 Anne Re ee Ree vans ae ee 871, 464 101, 492 416, 490 833, 514 103, 690 2, 326, 650 
AY A eases E 910,711 110, 492 427 , 322 923,039 102, 224 2,473,788 
A IS 884,651 105, 964 414, 252 872, 138 106,005 2, 383,010 
Mtro orita 871,792 105, 837 403, 975 917,879 106, 708 2, 406, 191 
AUERUSL. 1 cc Sita ce tt cartes 887,274 109, 169 427,127 906, 522 106, 936 2, 437,028 
September.................... 822, R08 101, 130 400, 628 777,682 96, 561 2, 198, 899 
o A wean see cance 881,790 106, 621 412, 544 833, 781 94,385 2,329,121 
November.................... 836, 245 103,749 389, 100 762,915 88, 483 2,180, 492 
DOE ox mE steko one Re 820, 453 y8, 062 379, 138 811,161 82, 804 2,191,618 


TOU. ance tu vedere n 10,256,893 | 1,243,517 ¡ 4,906,579 | 10,120,935 | 1,213,548 | 27,741, 472 


In the following table is given the total production of the Appa- 
lachian field from the year 1859 to 1906, inclusive. In the second 
column is given the percentage that this production is of the full pro- 
duction of the United States; the increase or decrease in barrels each 

ear is given in the third column, and the average yearly price per 
arrel of Pennsylvania crude in the fourth. 
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dm (ur de 
cent o +) or de- 
PIS total | crease (—) 
produc-| from pre- 
tion. | vious year. 

2,000 | 100 
500,000 ! 100 + 498,000 
2, 113, 609 ' 100 +1,613, 609 
3,056, 690 | 100 + 943,081 
2,611, 309 | 100 + 445,381 
2,116, 109 | 100 — 495,200 
2,497,700 , 100 + 381,591 
3,597,700 | 100 -- 1,100,000 
3,:347,300 | 100 — 250. 400 
3.646.117 | 100 + 298,817 
4,215,000 | 100 + 508,883 
5,200,745 | 100 +1,045. 745 
5,205,234 100 — 55,511 
6,293, 194 | 100 + 1,087, 960 
9,893,786 , 100 +3, 600, 592 
10,926,945 | 100 + 1,033, 159 
8,787,514 | 100 —2,139, 431 
9, 120, 99.87 | + 333,155 
13, 337, 363 99.90 | +4, 216, 694 
15, 381, 641 99.90 | +2,044, 278 
19, 894, 288 99.90 | +4, 512,647 
26,245,571 | 99.85 | +6.351, 283 
27,501,376 99.64 | +1,315,805 
30,221,261 | 99.58 | +2,659, 885 


MINERAL RESOURCER. 


Production of petroleum in the Appalachian field, 1859-1906, in barrels. 


ae... ee >» n. oe (o. e..n.o ..a 


In the last few years the 


In the following table is 


Yearly | 


aver- Prod 
age roduc 
Dice Year tion. 
per 
barrel. 
| 1883..... 23,306,776 
$9.59 5 1884..... 23,956, 438 
.49 || 1885..... 21,533,785 
1.05 } 1886... 26, 549, 827 
3.15 || 1887..... 22,878,241 
8.06 || 1888..... 16,941,397 
6.59 | 1889..... 22,355, 225 
3.74 || 1890..... 30,073, 307 
2.41 | 1891..... 35,848,777 
3.624) 1892..... , 432,377 
5.63} | 1893..... 31, 365, 590 
3.86 | 1894..... 30,783, 424 
4.34 | 1895..... 30, 960. 639 
3.64 || 1806..... 33,971,902 
1.83 | 1897..... 35, 230, 271 
1.17 !| 1898..... 31,717, 425 
1.35 | 1899. 33,068, 356 
2.561! 1900..... 30, 295, 433 
2.42 | 1901..... 33, 618, 171 
1.19 |! 1902.....' 32,018,787 
.851; 1903..... | 31, 558,248 
28 1904..... 31, 408, 567 
.S5Í | 1905..... 29, 366, 960 
.784 | 1906. .... 27,141,472 


Per 
cent of 


SPPRUSSEKERRPRRRBRSEPERES 
ERRE IDAS 


NU 
OLB 


Increase any 
(+) or de- den 
crease (—) oo 
from pre- pen 
vious year. barrel: 
— 6,914, as $1.051 
+ 9, 662 E 
—2, 422,653 | ei 
+5,016, 042 Ein 
—3, 671, 586 .Ü 
— 5,936, 844 .87 
+5, 413, 828 .9 
+7,718, 082 . 86 
+5,775, 470 67 
—2, 416, 400 553 
—2, 066, 487 .64 
— 582, 466 . S3i 
+ 177,215 1.35 
+3, 010, 263 1.17 
+1, 258, 369 248 
— 3, 512, 846 .91 
+1, 350, 931 1.29 
+3, 227, 077 1.351 
—2, 677, 262 1.21 
— 1,599,384 | 1.231 
— 400, 539 1.59 
— 149,681 al 
— 2,041, 607 1.: 
—1,625,488 | 1.504 


QURE of the Appalachian field has 
dropped from over a half of t 


e total production of the United States 
to less than one-fourth. This has come to pass not so much by the 
falling off in the production of the field as by the 
uantity of oil produced in other portions of the 
ppalachian field produced 8,553,961 barrels of oil less in 1906 than 
in 1900, the year of greatest production. 


field, by States, from 1900 to 1906, inclusive: 


at increase in the 


nited States. 


The 


given the production of the Appalachian 


Production of petroleum in the Appalachian ficld, 1900-1906, by States, in barrels. 


Pennsylvania 


Year. 


e... ooe.nn.o. nn... .... o 


e... <<<... eo .oonsaooo.n 


casos... o. ...e.oe..o » 


"e" "n^ ^c 


ce..oco nooo ..n.o.no o.» 


and 


New York. 


12,239,026 
11,554,777 
11,500, 410 


West Virginia. meu ria Kentucky and 


hio. 


16,195, 675 
14,177,126 
13, 513, 345 
12,599, 395 


10, 120, 935 


Tennessee. Total. 
62,259 | 36,295, 433 
137,259 | 33,618,171 
185, 331 32,018,787 
554,286 | 31,558,248 
998, 234 | 31,408,567 

1,217,337 | 29,366,960 
1,213,548 | 27,741,472 
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In the following table is shown the production of the Appalachian 
field, by States, in the years 1905 and 1906, with the increase and 
decrease for each State and the percentage of increase or decrease 
as compared with the previous year. 


Production of petroleum in the Appalachian field in 1905 and 1906, by States, showing 


ancrease or decrease, in barrels. 


: Production. Percentage. 

Btate. ————————— —| Increase. | Decrease. |————————————— 

1905. 1906. Increase. | Decrease. 

A A 1,117,582 | 1,243,517 125,935 |........... 11.27: 12.5 2 vr xS 
Pennsylvania.................... 10, 437,195 | 10,256,893 |........... 180,302 |........... 1.73 
West Virginia.................... 11,578,110 | 10,120,935 |........... 1,497, 119. AAA 12.59 
Southeastern Ohio............... 5,016, 736 4,906,579 |........... 110.157. e uibs 2.20 
Kentucky and Tennessee......... 1,217,337 | 1,213,548 |........... 3,789 |. ree .31 


In the following table is given the quantity, value, and price per 
barrel of the oil produced in the Appalachian field during the year 
1906, by States: 


Quantity and valuc at wells of crude petroleum produced in the Appalachian field 
in 1906, by States. 


Quantity, in Value per 
State. barrels. Value. | barrel. 

New Aa A A QUSE SE SEE 1,243,517 $1,995,337 |  $1.005 
Penñsylyanið atorado 10,256, 893 16, 596, 943 1.618 
Southeastern OhlO....-i.leo eh ceo xe cn Inn 4,906, 579 ,839, 1. 598 
West Virginla........... O eee ue eq athens 10, 120, 935 16, 170, 293 1. 598 
Kentucky and Tennessee... . 2.2.2... eee eee ce eee cc eee eee eee 1,213, 548 1,031, 629 .850 
o ee xv cree Da re aO A VAL eed DOE easy Road aD 27,741,472 43,633, 601 | 1.573 


In the two following tables are given the production of crude 

poron in the Appalachian oil field from 1901 to 1906, the first 
y months and the second by days. 

These tables are valuable in so much as they show what months of 
each year made the highest average production, and also for the 
comparison of the average daily records of previous years with the 
production as reported by the press each day. 


Production of crude petroleum in the Appalachian oil field, 1901-1906, by months and 
years, in barrels. 


Month | 1901 1902 1903 1904 1905 1906 
January..........- eene 3,003,285 | 2,614,845 | 2,726,634 | 2,377,630 | 2,368,186 | 2,346,346 
TT eese 2,567,288 | 2,253,491 | 2,353,281 | 2,294,922 | 2,207,652 | 2,070,728 

MO eta es 2,916,677 | 2,629,104 | 2,759,807 | 2,719,887 | 2,685,538 | 2.397.601 
Apts: adas 2,862,813 | 2,664,668 | 2,691,431 | 2,599,224 | 2.445.161 | 2,326,650 
ope sta Eta a 2,963,001 | 2,759,717 | 2,681,586 | 2,743,881 | 2,685,820 | 2,473.788 
TU a oca aaa 2,751,409 | 2,598,349 | 2,731,722 | 2,700,030 | 2,570,383 | 2,383,010 
Julyé. d A 2,921,520 | 2,825,398 | 2,758,308 | 2,697,037 | 2.434,710 | 2,406,141 
August...........- eene eene 2,941,578 | 2,728,825 | 2,628,708 | 2,822,017 | 2,523.73; | 2,437,008 
Beptember..................--- 2,644,103 | 2,769,060 | 2,633,513 | 2,668,124 | 2.358.897 | 2, 198,899 
Poo de 2,814,972 | 2,860,506 | 2,664,422 | 2,606,321 | 2,376,013 | 2,320,121 
November.............-....-.- 2,590,781 | 2,600,453 | 2,374,373 | 2,558,764 | 2,268,847 | 2,180. 492 
December....................- 2,640,744 | 2,705,371 | 2,554,463 | 2,620,730 | 2,442,000 | 2,191,618 
Total. eclesia weedeat 33,618,171 | 32,018,787 31,558, 248 | 31,408,567 | 29,366,960 | 27,741, 472 


838 MINERAL RESOURCES. 
In the following table is given the average daily production in the 
Appalachian oil field from 1901 to 1906, by months and years: 


Average daily production of crude petroleum in the Appalachian oil field each month, 
1901-1906, by months and years, 1n barrels. 


Month. 1901. 1902. 1903. | 1904. 1905. 1906. 
84,350 | -87,956 | 76,6908 | 76,393 | 75,689 
80,482 84,048 | 79,135 | 78,845! 73,955 
84,810 | 89,026 | 87,738 | 86,630 | 77,342 
88,822 | 89,714 | 86,641 | 81,505 | 77,555 
89,023 | 86,503 | 88,512 | 86,640 | 79,798 
86,612 | 91,057 ' 90,001 | 85,679 | 79,434 
91,142 | 88,978 87,001 | 78,539 | 77,619 
88,027 | 84,797 | 91,033 | 81,411 | 78,614 
92,302 | 87,784 | 88,937 | 78,630 | 73,297 
92,274 | 85,M9| 84,075! 76,646 | 75,133 
86,982 | 79,146 | 85,292, 75,628 | 72,683 
87,270 | 82,402 | 84,540 | 78,774 | 70,097 
87,723 | 86,461 | 85, 816 | 80 76, 004 


PIPE LINES OF THE APPALACHIAN AND LIMA-INDIANA-ILLINOIS 
FIELDS. 


The petroleum of the Appalachian field is transported almost 
entirely by pipe-line companies. In this method of transportation 
the separate tanks at each well in the oil fields are connected to a 
large tank at a general receiving station for the district by small pi 
lines. The station is located, when possible, on land lower than the 
location of the producing wells, so that the oil in the tanks at the 
wells will flow by gravity to the main receiving station. When this 
is not possible, the oil is forced to the receiving station by small 

umps run by gas or other engines in the field. For this service the 
ease owner is given credit. 

At the main receiving station are large and powerful pumps of the 
highest mechanical efficiency run by triple expansion engines, the 
steam being furnished from boilers of from 300 to 350 horsepower. 
These pumps draw the oil from the receiving tanks and force 1t into 
the main pipe lines under pressure of from 600 to 800 pounds to the 
square inch. The main pipe lines are usually 6 or 8 inches in diame- 
ter, laid in straight lines over hills and valleys from one pump station 
to another. The pump stations are located from 30 to 50 miles 
apart. The main trunk lines are capable of transporting from 20,000 
to 30,000 barrels of oil in twenty-four hours. 

In the transportation of oil by pipe lines there is a loss due mainly 
to three causes—leakage from pipes and tanks, evaporation, and the 
forming of B. S. in the tanks (the brown sediment from the par- 
tially solidified paraffin). To equalize for this loss, 2 per cent is 
eee from the actual measured quantity of oil taken from each 
tank. 

The runs of a pipe line represent the number of barrels of oil 
received from the tanks at wells after the deduction of 2 per cent 
has been made. The shipments of a pipe line represent the number 
of barrels of oil delivered to the refineries or other consumers of oil. 

The net stock of a pipe line is the actual quantity of merchantable 
oil that a pipe line has in its tanks or pipes. This stock does not 
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always check with the difference between the quantity received and 
the quantity delivered, owing to the receipt of 2 per cent in excess of 
the quantity credited to the runs and to the loss from different causes. 

Besides runs and shipments, pipe lines have irregular receipts and 
make irregular deliveries. These are receipts from and deliveries to 
other pipe lines. 

In the following tables are given the monthly reports of the prin- 
cipal pipe lines handling oil in the Appalachian and the Lima-Indiana- 
Illinois fields. Owing to a combination of the figures of some of the 
principal pipe-iine companies doing business in both the Appalachian 
and the Lima-Indiana-Illinois fields it is no longer possible to pub- 
lish actual figures of the stocks held by the pipe lines divided between 
Appalachian oil and Lima-Indiana-Illinois oil. At the beginning of 
the year 1906 the pipe lines held 3,542,014 barrels of Appalachian oil 
and 12,637,117 barrels of Lima-Indiana-Illinois oil. Upon an inspec- 
tion of the stock table it will be noted that during the first months 
of the year the stocks of the National Transit Pipe Line Company 
were gradually increased to 1,062,331 by the end of July. This was 
at the expense of the stocks of the New York Transit Company and 
the Crescent Pipe Line Company, the stocks of which were reduced 
to almost nothing. In the month of August the stock of the Buckeye 
Pipe Line Company, the Lima-Indiana division, was reduced 3,522,171 
barrels. During the same month the stocks of the New York Transit 
Company, the Northern Pipe Line Company, and the Crescent Pipe 
Line Company were increased to 3,589,506 barrels. From these 
figures it seems & fair conclusion that the National Transit Pipe 
Line Company is handling Appalachian oil and that the New York 
Transit Company, the Northern Pipe Line Company, and the Crescent 
d Line Company are handling oils of the Lima-Indiana-Illinois 
field. If this assumption be true, the stocks of Appalachian oil at 
the end of the year are those held by the following pipe-line com- 
panies: National Transit, Eureka, Southwest, Tidewater, Producers 
and Refiners, Emery, Cumberland, Southern, United States, Franklin, 
and Macksburg division of the Buckeye. The quantity held by the 
last-named company is not known. Without it the combined stocks 
of the other lines amounts to 3,114,216 barrels. 


Pipe-line runs in the Appalachian oil field in 1906, by lines and months, in barrels. 


National Producers 


Month. Eureka. |Southwest.| Tidewater. and Emery. 

Transit. Refiners. 

TALA tica uci ye ieu 430,651 795,228 181,994 146,760 214,625 
¡AT AA vae awsewee , 346 164,539 128,082 192,661 1,321 
BIO A 408, 398 862,770 195,065 144,060 224,625 370 
April seigere eones aseene 800, 339 196, 469 143,385 220 247 24,727 

A EE UN FEE pate 441,510 888,314 209, 128 151,042 

JUI. cee ee ketenes 421,472 599 204,779 148, 230 235,030 25,712 
Julyuc dese DPI esaii es 844,701 197,504 142, 400 256,131 25,532 
A SU ei eiw decd ess ses 406,211 , 205 198,876 146,097 , 406 25,836 
Beptember...................... 373,159 728,304 178,44 135,518 240,798 24,328 
OCtODOT. o eese sd ssa air j 789, 42] 189,699 146, 522 235,072 26,120 
November...................... 712,968 178, 450 37, 238, 582 24,882 
o end sd Rd 377,132 759, 427 ,827 138,214 ,980 26, 521 


——aá| rr | ce | ——— aaa 


otal aces tados 4,863,303 | 9,568,822 | 2,267,674 | 1,709,142 | 2,771,385 | 304,372 
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Pipe-line runs in the Appalachian oil field in 1906, by lines and months, in barrels— 


Continued. 
Month Franklin,| Cumber- |New York | “gozos | Other | rotas, 
. ‘| Jand. Transit. burg pipe lines 
JANUBLY oo os ete seit ttyaese DUAE 3,202 11177: 210 AAA 317,964 123,660 2,346,346 
FODTUATY . ill ee EET EMG 2,157 OL UNT diio 273,683 114,325 2,070,728 
Mariona ce oe te 2,947 99,954 |............ 303,874 ; 2,397 , 601 
PMTs shies te tte deviens 4,244 04,203 re 295,852 124,291 2,320,650 
a cas 2,543 92,827 |............ 304,740 136,375 | 2,473,788 
PUDO te cen scc she 3,904 96,008 |............ 285,203 138, 473 2,383,010 
AU ET 3,188 O ie e 279, 138 137,932 2,400,191 
AUQUSE spice 3,170 97,539 27,662 (a) 433,026 2,437,028 
September nc pork lev Ens 2,774 87,164 24,453 (a) 404,057 2,198, 899 
admiro cuna di 3,608 84,988 26,207 (a) 418, 194 2,329,121 
NOVENO Tacita ra 2,834 79,086 26,077 (a) 390,115 2,180, 492 
Decembet......: 4 e perna 2,818 73, 402 23, 604 (a) 380,073 2,191,618 
TOU exe crier oh neste 37,389 | 1,100,779 128,093 | 2,060,454 | 2,930,059 | 27,741,472 
a Included under * Other pipe lines." A 


Pipe-line shipments in the Appalachian and the Lima-Indiana-Illinois oil fields in 1906, 
by lines and months, in barrels. 


Pro- 


i New 

National South- Tide- ducers Cumber- 

Month. Transit, | ÉUTeka. | west. water. and Emery. a land. 

Refiners. s; 
January............ 1,043, 543 46,759 67,086 | 253,778 | 224,502 29,521 80,110 27,735 
February........... 916,658 19,993 61,675 | 240,251 | 177,245 21,661 62,302 20,727 
March.............- 871,249 | 23,306 | 66,150 | 275,471 | 193,911 | 24,787 9, 407 24,284 
A 1,03, 850 20,845 66,120 | 230,778 | 203,740 3982 J.ai.zmezs 22,471 
MAY NOR 935, 508 23, 460 63,761 | 225,143 | 218,887 25,822 234 34,170 
BID A NEEDS 916,952 21,103 64,952 | 209,974 | 222,207 27,505 127 33,138 
TU ee awe tien 939 , 027 19, 868 70, 547 258,574 242,155 27,709 117 29, S07 
August. i denies eck 1,133. 560 22,654 65,856 | 212,018 | 233,782 28 489 !1,769,225 45,20 
September.......... 1,180,351 20, 424 64,011 203, 469 248,554 21, 462 l ' 425,702 36, 936 
October............ 1,184,216 | 35,811 | 74,964 | 196,077 | 257,059 | 25,688 11,395,748 32,150 
November.......... 1,103,860 | 54,355 | 67,533 | 211,273 | 259,352 | 24,841 11,266,862 35, 536 
December.......... 1,025, 289 81,302 63,070 274, 852 221,796 25, 245 A, , 199,641 36, 706 
Total......... 12,284,483 | 389,880 | 795,725 ¡2,796,158 ¡2,743,190 | 307,312 (7,209,875 | 378,940 
Buckeye 
Month. Southern. | Crescent.| Macks- F a bord Lina nisa Total. 
burg. . . 10. | 

January ............ 457,260 | 134,635 9,318 10,511 1,985,370 52,512 | 4,422,640 
February........... 390,355 | 167,475 6,852 3,275 1,889, 436 65,108 | 4,043,013 
Match. noc dá 524,968 | 167,371 8,990 2,191,362 20,777 | 4,402,671 
April; osea eus 552,475 5,059 8, 638 2,246,538 36,652 | 4,422,207 
MAY SL eene EVE ,098 57 8,415 319 2,176,189 194,776 | 4,542,929 
TUNG BANNUM 509, 448 1,007 | 10,401 |.......... 1,892,828 437,078 | 4,466,720 
UN os 648,532 |.......... 9,870 |.......... 2,051,470 619,206 | 4,916, 882 
August............. 708,955 | 141,177 (Ce O EEE 84,549 | 322,904 | 642,387 | 5,412,036 
September.......... 657,772 | 109,327 (b) 2,308 | 256,676 | 260,092 | 353,257 | 4,840,341 
October............ 603,006 | 148,262 (5) 10,333 | 723,275 | 296,153 74,114 | 5,057,456 
November.......... 637,295 143,358 (b) 10,031 795,213 364,379 , 699 | 5,026,587 
December.......... 522,758 | 156,553 (b) à 673,039 | 296,306 26,232 | 4,606,215 
Total......... 6,935, 920 |1, 174,281 62,275 41,481 18,505,779 2,574,798 [6159,91 


a Figures paris by Oil City Derrick. 
b Included under Lima, Ohio. 


A Se ah 
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Net stocks held by the principal pipe lines at the close of each month in 1906 tn barrels. 


+ 


Producers 
National Tide- New York 

Month. Transit. Eureka. water. a ing Emery. Transit, | Northern. 
January........ 601,464 | 859,926 332,139 227,150 14,241 18,511 |........... 
February....... 705,992 | 714,005 297 , 662 242,566 13,901 13,082 |........... 
March.......... 761,195 | 730,213 285, 553 273,281 15,484 2,010 |. seis 
April........... 828, 780,178 282,774 289,787 15,630 3,675 |. rosse 
BY CRURA 861,002 | 892,808 306 , 666 291,528 16, 489 3,675 AA 
June............ 832, 941,386 346,088 304,351 14,695 3,675 | RA 
BN AA 1,062,331 | 698,385 317,903 318, 328 12,518 2,875. |. ous 
August......... 712,442 182,736 328,086 ,952 9,864 | 2,376,652 1,133,943 
September...... 688,596 | 202,880 |........... 332,195 12,731 | 2,456,262 963, 165 
October........ 614,440 | 681,515 | 200,428 |........... 310,209 15,102 | 2,475,507 873,021 

November...... a 552,357 | 329,845 |........... 289, 438 ,203 | 2,312,505 938, 
December....... 679,813 | 732,941 448,161 305, 221 14, 480 | 2,260, 592 923,591 

Cum- | South | Ge | United A A |) 0 
- uth- eye- rank- s ma, 
Month. berland.| ern. cent. | States. | Macks- | lin. | Indiana. Ohio. Total. 
burg. 

January........ 181,388 | 400,076 | 103,721 | 104,609 | 262,670 | 30, 429 12, 412, 850 15,815,064 
February.. 163,896 | 436,156 ,909 | 91,882 | 274,187 | 29,310 11,880, 15, 140, 008 
March.......... 169, 969 | 513,046 | 12,137 | 90,359 | 271,254 | 31,619 11,337,199 14, 706, 302 
April........... 133, 566 | 466, 284 7,078 | 97,444 | 242,725 | 35, 225 10, 528, 682 13, 969, 946 
Ve oe 140, 237 | 456, 309 7,021 | 95,191 | 280,068 | 37, 449 10, 228, 204 13, 832, 287 
June........... 152,175 | 479, 386 6,013 | 102,139 | 246,241 | 41,353 10, 170, 099 13, 878, 085 
July............ | 179,950 | 530, 146 6,013 | 89,523 | 297,230 | 44,541 10, 306, 388 14, 159, 989 
August......... | 189,300 | 547,607 | 78,911 | 67,166 a) 47,711 | 665,924 | 6,118,293 | 13,609, 741 
September..... 147,135 | 504,034 ¡ 111,658 | 66, 477 a) 48,177 | 780,586 | 5, 409, 443 | 12, 455, 379 
tober........ 147,120 | 541,786 | 115,271 | 69,995 a) 41,453 | 626,732 | 4,779,755 | 11, 490, 484 
November...... 119, 222 | 486,264 | 111,797 | 84,253 a) 34,256 | 691,340 | 4, 469, 470 | 11,017,024 
December...... 91,520 | 448,822 | 102,265 | 74,517 (a) 33,646 ¡ 530,469 | 4,293,966 | 11, 258, 745 


a Included with Lima, Ohio. 
PRICES OF APPALACHIAN OIL. 


The prices of Appalachian oils are made by the Seep Purchasing 
Agency. This agency publishes daily the price it is willing to pay 
for oils of different grades. Fully 90 per cent of the oil of the Appa- 
lachian field is sold under the head of Pennsylvania grade. A few 
localities furnish an oil that brings a premium above the Pennsylva- 
nia grade, and a number of localities produce small quantities of oil 
that have a less commercial value than the Pennsylvania grade. 
In the two following tables are given the quotations for the oils of 
different grades made by the Seep Purchasing Agency during the 
years 1905 and 1906. 


Range of prices paid by the Seep Purchasing A n for light crude petroleum produced 
in the New York, Ohio, Pennsylvania, and West trginia oil regions during 1905 and 


1906, per barrel of 42 gallons. 
Tiona, | Pennsyl-| Second | Corning, | Newcas- ee Cabell, 
Pa. vania. ¡sand, Pa.| Ohio. itle, Ohio. Richland. W. Va. 
1905. 

January 1...................... $1.65 $1.50 $1. 40 $1.17 $1.42 |.......... $1.25 
January 5...................... 1.60 1.45 1.35 1.12 h SE y AE esa 1.20 
January 11..................... 1.57 1.42 1.32 1.09 1.34 1.......... 1.17 
January 31..................... 1.54 1.39 1.29 1. 06 157 ORDEN 1.14 
March 46....................... 1.51 1.36 1.26 1. 08 L cenis 1.11 
April 12........................ 1.48 1.33 1.23 1.00 1.28.1. ossi 1.08 
April 18........................ 1. 46 1.31 1.21 . 98 1:23 eas Orne | 1.06 
A AE 1.44 1.29 1.19 . 96 E Y AA 1.04 
A O 1.42 1.27 1.17 .94 1.19 |.......... 1.02 
PEETA 1.45 1.30 1.20 97 1:20 ose ren eo 1.05 
ber 16...... *6€e02906€20200090029^29 1.48 1.33 1.23 1.00 1.25 CEEE E EES E E] 1.08 
€-e90€009999530606€9000622*9 1.51 1.30 1.26 1.03 1.28 e... . 2... . . 1.11 
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Range of pes pan by the Seep Purchasing Agency for light crude petroleum produced 
in the New York, Ohio, Pennsylvania, and West Virginia oil regions during 1905 and 
1906, per barrel of 42 gallons—Continued. 


Tiona, | Pennsyl-| Second Corning, Newcas- | put Cabell, 
Pa. vania. |sand,Pa.| Ohlo. 


tle, Ohio. Richland. W-Va- 
t 
pe | 
September 22................... $1.56 $1. 46 $1.26 $1.03; $123 .......... | $1.11 
September 28................... 1.61 1.51 1.31 1.08 1:33 o es | 1.16 
October 4............suuueseese 1.66 1.56 1.31 1.08 | div se 1.16 
October 20.................ssu. | 1.71 1.61 1.41 1.13 ' TAS: A 1.21 
October 2. ..oooccccccccccccooo 1.71 1.61 | 1.61 1.13 E 1.21 
November 11................... | 1,68 1. 58 | 1.58 1.10 ¡e s oer 1. 18 
1906. 
January 1...............-. esse 1.68 1.58 1.58 1.10 1.35 $1.78. 1.18 
ADOS dis 1.71 1.61 1.61 1.13 | 1.38 1.81 1.21 
April 25.252 ed 1.74 1.64 1.64 1.16 1.41 1.84 | 1.24 
JULY st 1.71 | 1.61 1.61 1.13 | 1.38 1.81 1.21 
ADFUSEO. I eoo died tue eat 1.68 | 1.58 1.58 1.10 | 1.35 1.78, 1.18 


i 


In the following table is given the average price per month of the 
different oils of New York, Pennsylvania, Ohio, and West Virginia 
during the years 1905 and 1906: 


Average monthly prices of Appalachian crude petroleum in 1905 and 1906, per barrel. 


1905. 

onth ey SE na : E : Homo 

M Fiona, Pennsyl-. Second | Corning, | Newcas- | Cabell, 

Pa. vania. sand, Pa. Ohio. tle, Ohio. | W. Va. 

Juss $1.58 $1.43 $1.33) $1.10] $1.35] $1.18] 
Februa 1.54 1.39 1.29 1.06 1.31 1.14 
March 1.531 |. 38] 1.281 1.051 1.301 1.131 
April 1.473 1.323 1.22] .991 1.243 1.071 
TU MR 1.431 1.283 1.18} 953 1.201 1.033 
a hott]. ias 1.42 1.27 1.17 -94 1.19 | 1.02 
Jul: 1.42 1.27 1.17 .94 1.19 | 1.02 
August 1.42 1.27 1.17 .04 1.19 1.02 
Septet |. 483 1.35 1.221 991 1.244 1.071 
October... l 674 1.574 1.39 1.094 1.344 1.174 
November. 1.69 1.59 1.59 1.11 1.36 | 1.19 
December.. 1.68 1.58 1.58 1.10 1.35 1.18 
Average. 1.53 1.393 1.30} 1.023 1.271 1.101 

1906. 
{ | $ | 3 ‘ar 1 T ^ 

Month l'iona | Pennsyl- de zt orning, | Newcas-| Cabell, 

Pa. Vania. Richland. Ohio. tle, Ohio.) W. Va. 

January... $1.68 $1.58 $1.78 | $1.10 $1.35 $1.18 
February. 1.68 1.58 1.78 1.10 1.35 1.18 
Marc! 1.68 1.58 1.7 1.10 1.35 1.18 
a y LAA 1.703 1.603 1. 802 1.124 1.371 1.20 
May 1.74 1.64 1.84 1.16 1.41 | 1.24 
Jun 1.74 1.64 1.84 1.16 1.41 | 1.24 
July 1.734 1.634 1.834 1.15% 1.408 1.234 
August... I.68 1.58 1.78 1.10 1.35 1.18 
September : 1.68 1.58 1.78 1.10 1.35 1.18 
October.... 1. 68 1.58 1.78 | 1.10 1.35 1.18 
November.. 1.68 1.58 1.78 | 1.10 1.35 1.18 
December.... s , 1.68 1.58 1.78 | 1.10 1.35 1.18 
Average... . 1.691 1.591 1.793 1.113 1.36] 1.193 


a 


PETROLEUM. 843 

The average monthly and yearly prices per barrel of the crude 
petroleum in the Appalachian field for the years 1902-1906 are given 
in the following table: 


Monthly and yearly average ee of pipe-line certificates of Pennsylvania crude petroleum 
i at wells in daily market, 1902-1906, per barrel. 


Year. Jan. | Feb. | Mar. | Apr. | May. June.! July. Aug. | Sept. Oct. | Nov.| Dec ae 
e DNA NECI eH RE TN ec ERE e Noui 
1902. ........- eee $1.15 $1.15 $1.15 $1.174$1.20 $1.203 $1.22 uz $1.22 51.294 81. $1.49 | $1.23] 
1903......-....... 1.524| 1.50 | 1.50 | 1.51 | 1.514 1.50 1.524 1.56 1.573 1.684) 1.783. 1.884 1.59 
1004 A eee 1.85 | 1.82 1-72 1.654 1.62 | 1.584 1.52 1.50 11.534 1.56 | 1.581 1.57: 1.82 
1905. AO 1.433] 1.39 | 1.38} 1.32] 1.28] 1.27 : 1.27 | 1.27 | 1.354) 1.573| 1.59 1.58 | 1. 
1006 secie neeee.. 1.58 | 1.58 | 1.58 | 1.604, 1.64 | 1.64 | 1-639) 1.58 | 1.58 1.58 | 1.58 | 1.58] — 1. 


The following table shows the range of prices of Pennsylvania crude 
oil each year since 1859: 


Highest and lowest prices of Pennsylvania crude petroleum each year, 1859-1906, per barrel. 


Year. 


! October.............. 


SN 


but pat 


| Lowest. 
Month Price. 

.00 | December. .............. $20.00 
.00 | December.............. 2.00 
1.75 | December.............. .10 
2.50 | January................ .10 
4.00 ' January...............- | 2.00 
4.00 | February............... 3.75 
0.00 | August................. | 4.00 
5.50 | December.............. 1.35 
4.00 | June....................-. 1.50 
5.75 | January................, 1.70 
7.00 | December.............. 4.25 
490 | August... | 2.15 
5.25 January................ 3.25 
4.55 , December.............- 2.07 
2.75 | November.............. á 
2.25 | November.............. .62 
1.84 January . 0.050 eee -75 
4.223] January..............-. 1.47 
3.694; June.................... 1.53 
d T pre EEA | Ayi 
: D AMORES 
L2H| April... A cat 
ron July EE .72 
1.243) January...............- : 
1.14 JORG da .51 
1.12§, January..............-- | .68 
o cud “Bae 
1:00 | JUNO: cdi pene | 71 
1.1241 April. co... ocio eaves .79 
1.074 December.............. | .60 
¿SI August................- .50 
G44 October dy :50 
: January................ | .52 
.959| January................ 18 
2.60 | January.........-...... | 95 
1.50 | December.............- .90 
.96 | October................ . 65 
1.19 | January................ .65 
1.66 | February............... 1.13 
1.68 | November.............. 1.05 
1.45 | May.........- nnnm | .80 
1.54 January Feb ruary, | 1.15 

March. | 
1.90 | January, February, 1.50 

March. April, May, 

June, July. 
1.85 | July, December......... 1.50 
1.61 | May. SE Een | 1.27 
1.64 Janusty, February, 1.58 

March, April, August, 


September, October, 
November, December. 
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NEW YORK AND PENNSYLVANIA. 


PRODUCTION. 


During the year 1906 New York produced 1,243,517 barrels of oil 
and Pennsylvania 10,256,893 barrels. This is an increase in the pro- 
duction from the State of New York of 125,935 barrels and a decrease 
from the State of Pennsylvania of 180,302 barrels. The new pro- 
duction developed during the year 1906 has been small. It has come 
mostly from the extension of known pools in addition to a few very 
small new producing areas. In Clarion County, Pa., a new area of 
oil production has been developed in the Fourth sand under an area 
that had previously produced gas from the Third sand. 

In the following table is shown a distribution of the production 
from the States of New York and Pennsylvania, by districts, from 1896 
to 1906, inclusive. This information is kindly furnished by the 
Standard Oil Company. 


Production of crude petroleum in iii d odio and New York, by districts, 1896-1906, 
in els. 


All laren 

Year County, Bradford. | don and| Middle. Conny. ond Lower. 
1896.5... o 736,606 | 3,604,771 ; 956, 390 A. vete neus 7, 539, 807 
1897. TIL 3,904,230 | -378,075 | 1,329,448 |... ccc 6, 825, 590 
1898............... 757,492 | 3,444,299 | 414,212 032.000 li i suse etlesuzaucerss 5, 500, 443 
1899............... 807,814 | 3,206,845 | 414,352 528, 440 A AA 5, 080, 182 
1900............... 817, 3,022,493 | 383,493 | 452,136 | 115,105 5, 364, 308 
LON ie annusa 765, 2,757,603 | 404, 433 176, 185 37, 491 4, 855, 049 
1902... luu 768,753 | 2,506,981 | 468, 162,762 | 24, 4, 154, 979 
LU LS ANDREE 837,312 | 2,326,413 | 514,675 |........... 9, 4,794, 520 
1904............... 938, 2,187,883 | 520,925 |........... 5,904 4, 822, 554 
p bd ox 948, « 2,115,225 | 433, 667 |........... 12, 674 3, 648, 661 
TN 1,094,281 | 1,92% 501 $04 IAN 10, 24 3,755,778 

Year ton unty, eaver rene | Frankl Total 

County. County County. 

1896.............. 1,975, 1 4, 380, 007 ; 94, 796 49, 329 2,704 | 20, 584, 421 
1897 AAA 2,175,712 | 2,958, 540 317, 926 258, 065 48, 880 2,400 | 19, 262, 
AAA 1, 742, 2, 301, 651 220, 796 325, 177 56, 090 2,180 | 15, 948, 464 
1899.............. , 460, 1, 988, 754 , 1 381, 483 61, 085 1,150 | 14,374,512 
QO AA 1,375, 341 1,706, 886 416, 319 588, 379 59, 036 1,300 | 14,559, 127 
TO sad a 1, 300, 1, 440, 967 ,278 771, 708 55, 162 1,410 | 13,831, 
IO lirica 1, 396, 831 1,376, 212 528, 734 721, 574 50, 555 1,200 | 13,183, 610 
1903... oe zr 1,199, 838 | 1,187,496 842 567, 48, 209 1,255 | 12,518,134 
1904.. sss 1,149,847 | 1,008,977 | 358,172 | 541,256 48, 499 1,110 | 12,299,026 
IO ies 1, 149, 536 918, 224 313, 323 473, 810 44,118 » 11,554, 777 
1900... LIIN "287,714 | 902,953 | 26,144 | 390, 44, 412 a) 11,722 475 


a Included with Beaver County. 
WEST VIRGINIA. 


The production of West Virginia during the year 1906 was 
10,120,935 barrels. This is a falling off from the quantity produced 
the preceding year of 1,457,175 barrels, or 12.59 per cent. There 
was also a falling off in the effort to develop new production by the 
drilling of wells. During the year about 1,400 wells were drilled 
within the State; of these over 36 per cent were dry. The successful 
wells added a new initial daily production of about 2,100 barrels. 
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PRODUCTION. 


, In the following table is Lbs the production of crude petroleum 
in West Virginia in 1905 and 1906, by months: 


Total production of crude petroleum in Rides Virginia, by months, 1905 and 1906, in 
arrels. 


1906. 
! 
Janüafy.................. 940, 709 832,628 | August 906, 522 
ebruary................. 752, 399 | September 771, 682 
Mathias dadas 1,093, 107 897,277 |, October 833, 781 
April 42s kel eve nein 970, 833,514 | November 762, 915 
O es 1,078, 884 923, 039 | 811, 161 
TUDE E bese e ete. 1, 026, 569 , 138 |; ————— 
AN 962,919 | 917,879 || 10, 120, 035 


The quantity and value of crude petroleum produced in West Vir- 
ginia from 1902 to 1906, inclusive, is shown in the following table: 


Quantity and value of crude petroleum produced in West Virginia, 1902-1906. 


Regular crude. Lubricating crude. Total. 
Year. Price | Quan- Price Price 
( relay Value. per tity Value. | per | ( Medic Value. | per 

i barrel. | (barrels). barrel. ° | barrel. 
1902..... 13, 498, 685 |$17, 006, 469 | $1. 26 14,660 | $33,848 | $2.31 | 13,513,345 |$17,040,317 | $1.261 

d uu ,893,079 | 20,499,996 | 1.59 6,316 16, 536 2.62 | 12,899, 395 | 20, 516, 532 1. 59 
1904..... 12, 636, 253 | 20,557,556 | 1.627 8, 433 26, 3.11 | 12,644, , 583, 781 1. 628 
1906..... 11,573,545 | 16,117,816 | 1.393 4,565 14,815 3.25 | 11,578, 110 | 16, 132, 631 1. 393 
1906..... 10,111,647 | 16,138,811 | 1.596 | 9,288] 31, 3. 39 1. 598 


10, 120, 935 | 16, 170, 293 | 


KENTUCKY AND TENNESSEE. . 


The combined production in 1906 from the States of Kentucky and 
Tennessee was 1,213,548 barrels. This quantity is almost equal to 
the production of 1905. Not much effort was made during 1906 to 
develop new producing territory. Almost all of the new wells drilled 
have been in Wayne and Wolfe counties, Ky. The percentage of dry 
holes has not been so large in this district as in West Virginia or in 
southeastern Ohio. 

PRODUCTION. 

In the following table is given the production of crude petroleum in 

Kentucky and Tennessee, by months, in 1905 and 1906: 


Production of crude petroleum in smy and Tennessee, by months, 1905—6, in 
barrels. 


Month | 1905. | 1906 
January.................. | 77, 569 | 115, 317 
February................. 71,355 101,084 

ICD ii Seca cbe see 103, 315 109, 351 
ADHI. osos e RREF UTE 100, 508 103, 690 
O cem rS 114,702 102, 224 
JUNG ep 118, 181 106, 005 
pi, ep 117, 452 106, 708 
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The production of oil in Kentucky and Tennessee for the years 
1901-1906, inclusive, is as follows: 


Production of petroleum in Kentucky and Tennessee, 1901-1906. 


UES, 0) surta cs -barrels.. 137,299 | 1904.................. barrels.. 998, 284 
1902 oe tice als ts do.... 185,331 1909.42: eben acce do.... 1, 217, 337 
A do.... 554,286 | 1906.................... do.... 1, 213, 548 


In the following table are given the dates of change and the changes 
in prices of the different grades of petroleum produced in Kentucky 
and Tennessee during the years 1904, 1905, and 1906: 


Fluctuations in prices, per barrel, of Kentucky and Tennessee crude petroleum in 1904, 
1905, and 1906. 


1904. | 1905. 1906 
White- | White- White- 
house, j Bar- house, | Bar- ouse, | Bar. 
o bours- | Lr bours- PEE bours- 
Date Lacy, |, Ville | Date Lacy, |,, ville Date Lacy ville 
i Ban’ (heavy), i Bar (heavy), : Bar. [(heavy), 
bours- | nh. | bours- Ba 7 bours- | Jand. 
ville | ville à ville | '8ne. 
(light). (light) (light) 
January 1..... $1.30 | $0.66 || January 1..... $0.91 $0.58 || January 1..... $0.89 $0. 49 
February 12 1.25 ! .61 || January 5..... . 86 .58 |, April 13....... .89 .49 
March 1....... 1.22 .66 : January ll.... .83 ,55 || April 25....... .91 .62 
March 4....... 1.19 | .66 | January 31....| — .80 «d. | DAS ihe. pene -89 | .60 
March 12...... 1.16 .66 | April 12....... «T .51 j August2...... .87 60 
March 29...... 1.13 , .66 | April 18....... -7 .50 ' August 28..... 85 55 
accu pei gec] ej x 
june 7... LLU] 1.04 66 September 12. 77 .49 
June 17........ 1.02 .66 | September 16.. .79 | .49 
July 9. 72:5 3« .97 .61 || September 19.. -81 | .49 
July 13........ .95 .58 | September28..|  .83 .49 | 
September 1... .98 .00 ¡| October 13..... .89 .49 
September24..| 1.01 .00 || October 20..... .91 . 49 
December 18.. .96 .60 || November 11... .89 . 49 
December29...|  .91 .58 | 


In the following table are given the average monthly prices of Ken- 
tucky and Tennessee crude petroleum, per barrel of 42 gallons, in the 
vears 1904 to 1906, inclusive: 


Average monthly prices, per barrel, of Kentucky and Tennessee crude petroleum in 1904- 


1906. 
1904. 1905. 1906. 1904. 1905. | 1206. 
—-— White- | White- | White- | Barboursville. 
ontn. house, ' house, | house, |.———— — — E A E 
Somer- ¡ Somer- | Somer- a Rag EM 
set, | set, set, Light. | Heavy. ` j j 


Lacy. | Lacy. Lacy. 


== eee |} ee eee — 


January.......... essences $1.30 $0.84} | $0.89 | $1.30 | $0.66 ' $0.66 | $0.55] | $0.49 
February...................... 1,27 80 89 | 1.27 63 | .63 53; 40 
HIC. eacus dessus ee ee 1. al .80 .89 1:10) . 66 .66 .93 | . 49 
WTA n en adie aster m ed res 1.10 .78 894 | 1.10 . 66 .66 P. (0.5 
Hic cr cua IO A 1.07 751 .91 | 1.07 .66 .66 495; .G 
A de Rod inate | L03j 15 91 1.034 .66 .66 9, .Q 
DUNG Sos caus Seah RANDE | .97 .75 p .97 .604 | .600 |  .49 .61 
A A .95 75 ET .95 .58 .58 .49]| . 
Beptem ber. o.oo ooooacooo anon. | .981 .T8À .85 .983 | .60 .60 .49 | .55 
October... sce tect ece seuss 1.01 874 85 1.01 .60 .60 .49 .55 
A A hon Sues | 1.0 .891 .85 | 1.01 .60 . 60 . 49 .55 
December..................... | . 98 89 | .85 .98 .591 -S .49 .55 


624 | 


PETROLEUM. 847 


OHIO. 


Ohio, the State which enters into both the Appalachian oil field and 
the Lima-Indiana-Illinois oil field, produced a total of 14,787,763 bar- 
rels of petroleum during the year 1906. This was a decrease from the 
quantity produced the previous vear of 1,558,897 barrels. 

During the year there were about 3,200 wells drilled in the State, 
this number being nearly equally divided between southeastern Ohio 
and northwestern Ohio. The number of dry holes was very much 
greater in southeastern Ohio than in northwestern Ohio, though the 
total new initial daily proauchon added to the fields was about equal 
in both sections of the State. The principal development work during 
the year in northwestern Ohio was in Wood, Hancock, and Sandusky 
counties; that of southeastern Ohio was principally in Monroe County. 


PRODUCTION. 


In the following table is given the production of crude petroleum in 
Ohio, by months and districts, for the year 1906: 


Total production of crude petroleum in Ohio in 1906, by months and districts, in barrels. 


Month. Lima. Southeastern | Mecca-Belden.| Total. 

JS A eii er Ea bene 912,014 431,805 AA 1, 343, 839 
February AAA cates SE NP , 587 377, 204 |................ 1,179, 801 
MAIO) a sea 860, 586 426,944 |................ 1, 287, 550 
AD A estos cet oae ten whew cen 854, 534 410,400 Longton va Us 1,271,024 
B Lessius udo secu esi es sees ae 884, 201 A dpt gee a 1,311,613 
DUNG so aici res E cea eet oer M Pb ei 870, 043 414,249 ocios 1, 284, 295 
JUIV elei od eee ite e cR Es 853, 711 403,955 [o onaoonanenanans 1,257,746 
O MacecsSuekhucdsad CARA 831,951 427,107 AN 1, 259, 078 
September...................eeeeeeeeu 191,719 400,008 IA 1,152, 347 
Octobe criada osas 798, 038 412,524 A exor ee 1, 210, 582 
NOVO MD 234055 24. nda 743, 248 389,100 lacas 1, 132, 348 
December across sacar disse 718, 402 379,118 da 1,097, 540 
q aa EE a 9, 881, 184 4,906, 399 180 14, 787, 763 


The total quantity and value of crude petroleum produced in 
Ohio from 1900 to 1906, inclusive, by districts, are shown in the 
following table: 


Total quantity and value of crude petroleum produced in Ohio, 1900-1906, in barrels. 


‘ Southeastern Ohio dis-| Mecca-Belden dis- 
Lima district. trict. trict. Total. 
Year. 
Quantity. Value. Quantity. Value. ¡Quantity.| Value. | Quantity. Value. 
1900...... 16, 884, 358 m 304 | 5,476,089 | $7,406, 734 2,283 | $11,563 | 22,362,730 | $24,091,601 
1901... 16,176,293 | 13,911,612 | 5,470,850 | 6,619,342 940 2,617 | 21,648,083 | 20,533,571 
1902...... 15, 877, 730 | 14,284,072 | 5,136,306 | 6, 471, 821 135 1,406 | 21,014,231 | 20, 757, 359 
1903...... 14,893,853 | 17,351,339 | 5,585,858 | 8,881,514 575 1,668 | 20,480,286 | 26, 234, 521 
1904...... 13,350,060 | 14,735,129 | 5,526,146 | 8 993,803 425 1,583 | 18,876,631 | 23,730,515 
1905...... 11,329,924 | 10,061,992 | 5,016,646 | 6,901,950 90 935 | 16,346, 660 17,054.877 
1906...... 9,881,184 | 9,157,641 | 4,906,399 | 7,838,387 180 972 | 14,787,763 | 16,997,000 


21650—m R 1906———54 
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In the following table are given the production and value of the 
eee in the Mecca-Belden district from 1902 to 1906, 
inclusive: 


Output of crude petroleum in the Mecca-Belden district of Ohio, 1902-1906, in barrels. 


Belden district, Lorain Mecca district, Trumbull Total 
County. County. ° 
oe Q | Pri Q Pri Q Pri 
uan- ce per uan- rice per uan- rice per 
tity. Value. barrel. tity. Value. barrel. tity. Value. barrel. 

1902....... 55 $193 $3. 50 30 $1,273 $15. 91 135 $1, 466 $10. 85 
1903....... 550 1,300 2. 36 25 14.70 575 1,668 2. 90 
1904....... 362 6 1.71 63 963 15. 28 425 1,583 3.73 
1905 40 148 3.70 50 787 15. 74 90 935 10. 39 
1906 140 392 2. 80 40 580 14. 50 180 972 $. 40 


LIMA-INDIANA-ILLINOIS FIELD. 


Illinois has been added to the Lima-Indiana field by reason of its 
eographical location. t is probable that this State might better, 
or geological reasons, have been added to the Mid-Continent field. 

The horizon from which the oil is produced is nearly the same as that 
which produces oil in Kansas and Indian Territory, and the produc- 


tion from Lima, Ohio, and the central part of Indiana comes from 


rocks that in the melee lee column are far below the sandstone beds } 
a 


of either the Appalachian or the Mid-Continent field. 

The productive horizon of the Lima, Ohio, district and the Indi- 
ana district is the Trenton limestone of the Ordovician system. 
This limestone is from 400 to 600 feet in thickness. It is only from 
certain portions that oil is produced in commercial quantities. The 
general mass of the Trenton limestone is too compact to permit the 
rapid passage of oil and gas through it, or to form a suitable reservoir 
for large quantities of these fluids. When deposited this limestone 
was probably a true calcium carbonate (CaCO,), in some places very 

ure and in others more or less mixed with silica or other impurities. 
Portions of the limestone have become changed into dolomite. 
This has taken place, probably, by change in surface conditions 
which brought the limestone adjacent to waters heavily charged with 
magnesium salts in the form of chloride of magnesia. Under this 
condition a chemical change took place in the Trenton limestone, and 
it was made into a dolomite, a calcium-magnesium carbonate. The 
chemical change is represented by the formula: 2CaCO,+ MgCl, = 
CaMg2CO,+CaCl,. The importance of this change to the oil and 
gas is in the fact that the rock, as dolomite, does not occupy the full 
space filled by the rock as true limestone. Each crystal of dolomite 
occupies less space than it did as a crystal of lime. erefore between 
each is a space which gives room for gas, oil, and water and allows the 
rapid flow of the liquids through the limestone. 
he ee of the limestone which was thus changed into dolomite 
is small compared with the full thickness of the formation. Until 
the year 1903 these pay streaks, as they are called, were thought to 
be a within the first 100 feet of the limestone. They usually 
consist of two layers—the first, from 4 to 12 feet in thickness, lies 
within 20 feet of the top of the Trenton; the second layer is some 
20 feet below the first and separated from it by limestone in its 
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original form. Later developments have shown another pay. streak 
to exist in Grant and Delaware counties in Indiana from 280 to 300 
feet below the top of the limestone, and this may become in the future 
a source of large quantities of petroleum. 
The structure or relative elevation of the limestone is found to be 
the governing factor in the accumulation of the hydrocarbons. The 
orous DOR of the limestone is completely saturated in the 
owest places with salt water, the oil being directly above the water 
and the gas filling the higher domes. 


PRODUCTION OF LIMA-INDIANA-ILLINOIS FIELD. 


In the following table will be found the production of the Lima- 
Indiana-Illinois field, by States and months, for the year 1906: 


Production of crude petroleum in the Lima-Indiana-Illinois oil field in 1906, by months, 


in barrels. 
Month. Lima, Ohio. Indiana. | Illinois. Total. 

Janua A ct A adiu ac. 912, 014 742, 478 55, 680 1,710, 172 
Pere yin oc ed ch ak ong fe asses Es 802, 587 638, 211 65, 208 1, 506, 006 
Mat c eere Locate ote dedu a edu 860. 586 675, 066 19, 352 1, 555, 004 
ADT. rum o IO UN ena A a a aa 854, 534 666, 213 102, 862 1,623. 609 
BY coming ea ETIN RN US He EHE 884, 291 684, 618 267,746 1,836, 655 
JUNG A ce, ioe A eaca en ee 870, 043 664, 03) 410, 655 1, 944, 729 
A ieee te A em ae Mae 853, 771 654. 349 610, 401 2,118, 521 
MUCUS A eel eseauwcecer ene eyes ad na e 831,951 683, 458 778, 464 2,293,873 
Septem DeeP. oseese tó taris teara px 751,719 572, 489 722, 168 2,046, 376 
OCR OR A A ea E 798, 038 616, 556 463, 819 1, 878. 413 
NovembeT. O | 743, 248 555, 639 350, 985 1, 649, 872 
December..................- DEM SRL ate ee SHE 718, 402 520, 369 549, 710 1,788, 481 
4, 397, 050 | 21,951,711 


e A Lane 4e EA | 9,881,184 | 7,673,477 


In the following table will be found the production of the Lima- 
Indiana-Illinois field from 1902 to 1906, lua with its percent- 
age of the total production of the United States, the increase or 
decrease made each year, and the percentage of increase or decrease: 


Production of petroleum in the Lima (Ohio)-Indiana-Illinois field, 1902-1906. 


| Percent- | Percentage. 
Production, age of to- 


Year. Increase. | Decrease. | 
in barrels. d E Increase. | Decrease. 
1009, A tae Shires 23, 358, 826 26.31 1,425,197 |............ | 6.50 eked 
1903. cies eer sists ok Gab eee ieri 24, 080, 264 23.97 121,438 |............ 2-001 IRA 
1004. 12 ecce Lem rrreR e md 24, 650, 184 21.09 608,920 ;|............ 20d ova RR 
OQ Gos oles eek X SCR 22, 475, 255 16.68 pee cuc e uu 2,214, 000 O AA 8.97 
LOG T O: | 21,951,711 pees oe eee an | ARONA 2.33 


The following table, data for which was furnished by the Standard 
Oil Company, gives the production of crude petroleum in the Lima 
(Ohio)-Indiana-Illinois oil field in the year 1906: 


Production of crude petroleum in Lima (Ohio)-Indiana-Illinois oil field in 1906. 


Lima (Ohio)...................... MT URN EET ET MESTRE barrels.. 9,756, 323 
A n enero eheu tia eee hee oat E eor at do.... 7,822,581 
Illinois (Casey, Crawford County, and Bridgeport)................. do.... 4,918, 605 


Total. 5900000000000. 05000000.000009 46000 00000000000000900000000.0500000.0.. eo 22, 497, 909 
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PRICES OF CRUDE PETROLEUM IN LIMA-INDIANA FIELD. 


In the following table are given the fluctuations in prices for the 
various grades of Lima and Indiana oil in 1904, 1905, and 1906. 
The dates are those on which changes in prices were made. 


Fluctuations in prices of Lima (Ohio) and Indiana crude petroleum in 1904, 1905, and 
1906, per barrel. 


1904. 1905. | 1906. 


220 South rms | South | > | South 
Date. | ug Lima and Date. wes Lima and Date. Pr Lima and 
y ' | Indiana. | ^ ^" | Indiana. ^ ^ | Indiana. 

January 1.....| $1.36 $1.31 || January 1....| $1.01 $0.06 | January 1....| $0.94 $0. 89 
February 12... 1.31 1.26 | January 5.... .98 | .93 || April 13...... . 96 .91 
March 1....... 1. 28 1.23 | January 11... . 95 .90 || April 25...... .98 93 
March 4....... 1. 25 1.20 || January 31... 93 .88 || July 28....... . 96 | .91 
March 12 1. 22 1.17 || March 25.... .91 .86 | August2.....|  .94| .89 
March 29... 1.19 1.14 || April 12...... . 89 .84 || August 15... 02 .87 
M1 10: ASA 1.16 | 1.11 || April 18...... . 88 .83 || August 28.... . 90 . 85 
April 29....... 1.13 1.08 || April 25...... . 87 . 82 || | 
June 7 LAL; 1.06 || May 27 ; 86 81 
June 17........ 1. 08 1.03 || September 12. . 88 .83 
104 PARA 1.03 | .98 | September 16. . 90 .85 
Aola Seer 1.00 .95 || September 19. . 92 .87 
September 1... 1. 03 .98 | September 28. .94 B0 
September 24 1. 05 1. 00 | October 20 . . 96 -91 | 
November 10.. 1. 07 1.02 || November 11. .94 . 89 
December 16 1.04 .99 || 
December 29 . 1. 01 | 96 | 


T — - " —Q — — m e os 


In the following table are Lie the average monthly prices of 
Lima (Ohio) and Indiana crude petroleum, per barrel of 42 gallons 
each, in the years 1904 to 1906: 


Average monthly prices of Ohio and Indiana crude petroleum in 1904, 1905, and 1906, 


: | Indiana. | 


per barrel. 
1904. 1905. | 1906. 
Month. South South | South 
co Lima and roe a and oe Lima and' 
Indiana. | 8- Indiana 
| 


January creta teresak iiae naen iaa ek $1.36 $1.31 $0.96} $0.91} $0.94 , $0. 89 
February ........0.000... 0202 c cece eee eee | 1.33 1.28 .93 .88 | .94 .89 
Ad ——Á——— ——— ——— € | vtt Yr a i). (i .89 
TIEN PE ÓN E 1.11 : : .908 
C) M Tcr 1.13 | 1.08 . 86j Bh .08 ' .93 
DUNG us cord A PUR Ltda 1.10 1.05 .86 .81 -98 | .93 
NA ip Sce Su e Gam PHP VE LU 1.02}! 97} .86 .81 t *i 
nra ME RMNUNDIURNURUEN | 1.00 | .95 .86 .81 924! 87 
Beptember. ilius nes Eee debi ead euren 1.034 . 984 d 84} .90 | .85 
OCUODBE Sos voee io eura ties vio a adee os 1.05 . 1.00 n .90 .85 
NovemDet..oeuco 3 RU eL LESER 1.06 1.01]: .943 89 -90 | .85 
December. 224.2222 c eure CREW Rede 1.051 1.004, .94 89 | .90 .85 
{ 
AVOFAGe ooo. occ eceececeececeeees. 1.123 — 1.07] 901 E 934 888 
Average of North Lima, South | | 
Lima, and Indiana............... 1.103 | .881 | 914 
| 
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In the following table will be found the highest, lowest, and average 
prices of Lima (Ohio) oil for the last six years: 


Highest, lowest, and average prices of Lima (Ohio) crude petroleum, 1901-1906, per barrel. 


| | 


| 
Year. ia Lowest. a Year. | Highest. Lowest. | Average. 
MO ere | a$0.04| 080.74] $0.86 | 1004 ocius ees tet eis a$1.36 | $0.95 $1.10 
ar rt | a1.l5 b. S8 f 905 a 1.01 b S] R8 
E T en | a 1.38 b 1.06 1.164 | 1000.53. 54 on ocioactne a .98 b.85 .91 
9 North Lima. b South Lima. 
INDIANA. 
PRODUCTION. 


During the year 1906 Indiana produced 7,673,477 barrels of petro- 
leum. This is a falling off from the quantity produced in 1905 of 
3,290,770 barrels, or 30 per cent. "This is & rapid reduction in the 

uantity of oil produced, especially as nearly 1,200 new wells were 

illed during the year, which added a new initial daily production of 
nearly 15,000 barrels. A large number of wells were abandoned in 
1906, probably due to the encroachment of salt water. The new 
developments during the year were principally in Delaware, Grant, 
and Jay counties. 

In the following table are shown the production and value of the oil 
produced in the State of Indiana during the years 1905 and 1906: 


Production and value of petroleum in Indiana in 1905 and 1906, by kinds, in barrels. 


1905. 1906. 
Kind. SSS (cp MM IER TDI CS 
Quantity. | V aluo. Quantity. Value. 
Trenton TOCK ed he boc Geechee 10, 951, 407 | $9, 390, 832 7,665, 408 . $6, 760. 890 
Corniferous rock... 0. cee cee cece ee cee eee 8,750 9,507 | 8, 069 9, 176 
Lubricating (natural)...................- eee | 4, 090 A ella EE PON 
Motel BORED TOUR HE | 10,964,247 | 9,404,909 | 7,673, 477 | 6,770,066 


In the following table will be found a statement of the production 
of petroleum in Indiana from 1902 to 1906: 


Production of petroleum in Indiana, 1902-1906, in barrels. 


Total valuo 
at wells of Price 


all oil pro- 
Year. Quantity. duced, ex- " o i 
cluding . 
pipeage. 
1902 hs ae ates dedos soutenu Valde viele id Gen ee at ME db dod 7, 480, 896 $6, 526, 622 $0. 87 
A dA caida usado ER eM amc VU ade a ute Mele a 9, 186, 411 10, 474, 127 1.14 
OG PR A sat he canbe tla ase A ain ata ates MOR yaa’ 11,330, 124 12, 235, 674 1.08 
e iN cesi A aes ends piconet oe en OS Ree eee CLR dE 10, 0654, 247 9, 404, 909 . 858 


A RE OE ORAN E T VLL do alos fut | 7,673, 477 6, 710, 066 .882 
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ILLINOIS. 


The rapid and profitable development of the oil field of Illinois has 
been the most notable feature in the oil industry east of the Mississippi 
River during the year 1906. The first shipments of oil from the 
eastern part of Illinois commenced in June, 1905; at the end of the 
year this field had produced and shipped but 181,084 barrels. During . 
the year 1906 the drill was constantly at work with almost univer- 
sally favorable results, the production amounting to 4,397,050 bar- 
rels, valued at $3,274,818. It is stated by the Oil City Derrick that 
at the end of 1906 a total of 4,185 wells had been drilled in the Illinois 
field, and that since March, 1906, these wells had added a new initial 
daily production of 112,496 barrels. The limits of the oil-producing 
area were materially extended during the year, the greater part of the 
new area added being to the southeast. The producing area at the 
end of the year extended from north of Casey, in Clark County, to 
near Bridgeport, in Lawrence County, a distance of over 50 miles. 
In the north part of the field there are two geologic horizons from 
which oil is produced. They are at depths of approximately 400 and 
1,000 feet. In Lawrence County a third horizon of oil-producing 
sand has been found at a depth of about 1,400 feet. 

The entire field is covered by the gathering lines of the Ohio Oil 
Company. Two 8-inch trunk lines extend from Bridgeport to Mar- 
tinsville, where they are joined by the line from Casey. From Mar- 
tinsville two 12-inch lines extend to Montpelier, where connection is 
m n the main trunk lines of the Standard Oil Company to the 
seaboard. 


PRODUCTION. 


In the following table will be found the production of petroleum and 
the price per barrel in Illinois during 1905 and 1906, by months: 


Production of crude petroleum and price per barrel in Illinois in 1905 and 1906, by 
months, in barrels. 


1905. 1906. 
Month. - 

Quantity. p Quantity. Veo 

Rue FREE NER ERU TCI ——— pc 55. 680 $0. 79 
RODEUBE ES E E E We on S E E A TT A AS 65, . .19 
NADTCII sue eco A ced ae ee mm Pacte e er A besser Ene 19, 352 .79 
P OT hig FTN A were RETE 102, 862 - 801 
A EM. AAN aea 267, 746 .&3 
UN PRESE ht AS etn ead tee one Ste A ACORN 6,521 $0. 60 410, 655 .83 
Jil oe he ewan RI ir eM pU A m ee A RAD o E do 17. 306 .60 610, 401 INS 
AUREIS. es rok A A Ene pde 23, 827 .60 778, 464 -Tl 
ODUCT OR A ade Ma, ters edades ume Pre A et a 25.586 .61 722, 165 .64 
LOUD M oe one ee a BS nadine aoa ae | D7589 64 463, 819 "64 
INOVEITIDGE, 81-3694 ar ia oh ina eed e Scie uus EES | 34,611 . 66 50, .64 
PDC COM DORs Loc eter de A Ve EE | 44,644 .70 549, 710 .64 
ta e ade tddi ds anita | 181,084 | 4.644 | 4, 397,050 | a. 745 


a Average. 
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In the following table will be found the production in Illinois from 
1889 to 1906, inclusive: 


Production of petroleum in Illinois, 1889-1906, in barrels. 


I NER 1, 460 | 1898 ..............--.--.20:- 360 
TN 900 | 1899 ....................-.- 360 
DOO cect acta ated 2 UR 675 | 3000... te ketone, 200 
1892 ......... fo aac meses 521 | 1901........................ 250 
1808.2 c ceca ec o lcove MEDIE 400 | 1902 .......................- 200 
I: MEDINA et feat 300 | 1903 A eel v E Des 0 
1895 ........... a E 200 | 1904 coco 0 
1800 cr ene al AN 250 |1905..............-- sees. 181, 084 
TBO co See 500 | ÓN 4, 397, 050 


The following table shows the runs of the Ohio Oil Company dur- 
ing the years 1905 and 1906, by months: 


Pipe-line runs of the Ohio Oil Company in Illinois in 1905 and 1906, by months, in 


els. 
Pipe-line runs. 
Month. 

1905. 1906 
PROBLY A A keen eee 55, 680 
AA bl ME ae aie See Eek ae Kes aa av Sa a IPLE LEAN See 65, 208 
O ao ia A sad whe ade S ia esos A LM d E Cae E wus 19, 352 
y qo aed E co a esac eax ola be wid nits Se aie E A AI HM 102, 862 
A wate Ec TD n PME 267,746 
pn mM o e n—Ó E mer PREMO RE ICI 5, 489 410, 655 
DUI A diced rx DEN DR Rcdi de ecuci Oc PULL LEM DT d P dE Ed 9, 208 610, 401 
PUI A oped inane SER Ed E E a E B RA Ud bane aE ENUM eg tu OOS preda ees 15,092 8, 404 
Beptom A O 19, 592 ,168 
MCE OVE A bese 26, 444 463, 819 
November: oc cansa a dd 34,766 985 
e 2. asses A A AEE Hues 45, 912 538,131 
A A NN TE: ! 156,503 | 4,385,471 


The following table shows the quantity of crude petroleum shipped 
by railroad from the Illinois oil field during 1906, by months: 


Shipments of crude petroleum by railroad in tank cars from Illinois oil field, in pounds 
and equivalent in barrels, in 1906, by months. 


Month. Pounds. Barrels. 

JONUALY AMINO EHE 18, 083, 407 60, 134 
IS ose A A ein abe OA A Eae 5, 444, 464 51, 358 
A E Sew UE RES DESEE 4, 814, 239 16, 009 
5 o 1 oe sae cet Seater trade ET PEE EROS , 687, 154 35, 539 
AA A NA A 48, 151, 478 160, 121 
MAIT E A A AA 941,669,378 | 3,131,383 

np], CRT TER. 155, 158, 474 à 
ÜNUSL. cives soia Sept ix A e EN Fue f iv Lad 100, 831, 482 534, 821 

BODCGIN DEF ooo 2s usc ruencwexci mae re RN E id Y A PER EX IRIS EE EDA PERI 110, 852, 921 

OCC ODOR a a ds a e oe E MAE 48, 881,173 162, 547 
NOVO DOE: S oie oe ee i So cil e pee ens io ee ean cado A ao 14, 659, 266 , 747 
A eee ES EL 9, 275, 053 30, 343 
POUR A IN A AA OEA 1, 538, 508, 489 5, 116, 082 


NoTE.—Calculations are made on the basis of 7.16 pounds to the gallon. 

Shipments were made from Bridgeport, Oilfield, and Stoy. 

The railroads which shipped crude petroleum from Illinois were the Vandalia, the Baltimore and 
Ohio, the Cincinnati, Hamilton and Dayton, and the Indianapolis Southern. 
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MID-CONTINENT FIELD. 


Geology.—The petroleum of the Mid-Continent field is produced 
from the Pennsylvanian series of the Carboniferous system. The 
rocks of this series outcrop in the northeastern part of Indian Ter- 
ritory and pass through the southeastern corner of Kansas and 
extend to the northeast through Missouri. From their outcrop they 
dip to the west with an average of from 20 to 30 feet to the mile in 
northern Kansas and increase to double this in Indian Territory. At 
the base of these rocks is the Mississippian limestone, with a thick- 
ness of from 300 to 400 feet. Directly above this are the Cherokee 
shales, with a thickness of from 400 to 500 feet, capped by the Fort 
Scott limestone. Above the Fort Scott limestones are alternating 
shales and limestones extending to the surface. 

All of the shales, especially the Cherokee, contain sandstone beds, 
some in the form of lenses and others having a constant thickness 
extending over a considerable area. These sandstone beds form the 
reservoir from which the oil and gas are obtained. The most impor- 
tant sand so far discovered is near the base of the Cherokee shales. 
Two other horizons of pay exist, one near the top of the Cherokee 
shales and the other above the Fort Scott limestone. 

In the development of the Mid-Continent field a number of the 
test wells have been carried below the Cherokee shales and well into 
the Mississippi limestone. Some of these have produced favorable 
results, oil having been found at a horizon whose position is not well 
determined. It 1s probable that most of these pay streaks are from 
a sandstone within the Mississippian limestone, and probably corre- 
ponang to the Keener sand in the “Big lime” of the Appalachian 

eld. 

Oils of the Mid-Continent field.—The oils of the Mid-Continent field 
differ very much in quality. The specific gravity runs from 18° to 
40° of the Baumé scale. They are dark in color, and carry some 
sulphur. The heavier oils come from the middle sand districts in 
Allen, Neosho, and Wilson counties and part of Montgomery County, 
in Kansas. In the shallow sand districts most of the oil runs from 
29° to 33° Baumé scale, though from Chelsea to Coodys Bluff in the 
Cherokee Nation an oil is produced from shallow sand that has a 
gravity of from 33° to 37° Baumé. 

In the deep-sand territory of Peru in Chautauqua County, Kans., 
along the eastern border of the Osage Nation in Oklahoma, and at 
Bartlesville and Ramona in the Cherokee district, Ind. T., the oil 
has a gravity of from 32° to 38° Baumé. The oil from the Glenn 
‘pool in the Creek Nation is dark green in color, and its gravity is 
rom 38° to 40° Baumé. The oil coming from the sand in or below 
the Mississippian limestone has been found lighter in specific gravity 
and containing a larger per cent of paraffin residue than those from 
the higher horizons. Its color is a dark green on reflected light and 
red by transmitted light. 

Transportation.—A small quantity of oil in the north part of the 
Mid-Continent field is shipped by tank cars for fuel p ses and 
to local refineries. There are nine refineries, having independent 

athering pipe-line ‘systems, that collect and deliver oil within the 
fid-Continent field. By far the greatest quantity of the oil of this 
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field is handled by the pipe-line system of the Prairie Oil and Gas 
Company. This company buys the oil directly from the producers, 
and operates two main trunk pe lines from Humboldt, Kans., to 
Whiting, Ind., in connection with the complete system of collecting 
pipe lines to all of the different pools in Kansas, Indian Territory, 
and Oklahoma. 

During the latter part of the year 1906 financial arrangements 
were made by two of the large producing and refining interests of 
the Gulf field to build pipe lines from the Glenn pool in Indian Ter- 
ritory to connect with their pipe-line system in Texas. The Texas 
Company will construct one of these lines. The other will be con- 
structed by the Gulf Pipe Line Company, a new Texas corporation 
affiliated with the J. M. Guffey Petroleum Company and the Gulf 
Refining Company. 

The route of the Texas Company pipe line will be by way of Dallas, 
Tex., and thence to & connection with the existing pipe lines of that 
company at the Humble pool. The route of the Gulf Pipe Line 
Company will be by the way oi Lufkin and Nacogdoches to a con- 
nection with the present lines of the affiliated companies at Sour 
Lake. Both lines will be built of 8-inch pipe, with an estimated 
capacity of 20,000 to 25,000 barrels each per day. Both companies 
will construct a collecting pipe-line system in the Glenn pool and 
build storage tanks there. Prior to the completion of the main 
trunk line oil will be shipped by railroad to Texas points. 


PRODUCTION OF THE MID-CONTINENT FIELD. 


The last four years have seen the growth of the Mid-Continent oil 
field from a locality of insignificant production to the most impor- 
tant producing area of the United States. The present value of the 
oil produced in the Mid-Continent field is not greater than the value 
of the oil frorn some of the other fields. The indications point, how- 
ever, to a continued expansion of the Mid-Continent oo 
area with the future discovery of more pools and a final better price 
for the oil produced. 

During the year 1906 there were 21,718,648 barrels of oil produced 
in the Mid-Continent field. This is an increase of 9,705,153 barrels 
over the quantity produced in 1905. Besides the quantity of oil 
given above as being produced during the year 1906, which means 
taken from the wells and sold or measured, there was a considerable 
quantity of oil taken from the ground and held by the producers 
upon the leases. This is included under the head of field stocks, 
the actual quantity of which can not be accurately given. It has 
been estimated by the Oil Investors’ Journal to be about 1,400,000 
barrels on January 1, 1907. 

Consumption.—Only a small part of the crude oil from the Mid- 
Continent field was consumed directly as fuel during 1906, probably 
not over 200,000 barrels. The shipments of the principal pipe-line 
companies amounted to 11,213,556 ale making a total consump- 
tion of 11,413,556 barrels. 

Stocks.—The stocks held by the Prairie Oil and Gas Pipe Line 
Company at the beginning of the year 1906 were 13,250,118 barrels. 
The runs of the company during the year exceeded the shipments by 
9,980,600 barrels. "This quantity added to the previous stocks 
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makes a total of :23,230,718 barrels. The stocks reported by the 
Prairie Oil and Gas Pipe Line Company at the end of the year were 
22,941,034 barrels, indicans a loss ot: 289,684 barrels from evapo- 
ration and other causes during the year. 

It has not been possible to distribute the production of the Mid- 
Continent field in 1906 among the different producing States. 

In the following table is shown the production of the Mid-Conti- 
nent field by months during the years 1905 and 1906: 


Production of crude petroleum in Kansas, Indian Territory, and Oklahoma in 1905 and 
1906, by months, in barrels. 


1905. 1906. 
T | Shipments ey ta 
onth. : of crude by of crude by 
Pipe-line | railandcon-| Total. Pipe line rail and con-| Total. 
sumption by : sumption by 
refineries. eries 
A PA 793, 648 4, 506 798,154 | 1,472,214 36, 311 1,508, 525 
February................. 504, 482 2,778 567,260 | 1,352, 531 27,26 | 1,379,757 
pS a A a E I RE 695, 908 4,717 700,625 | 1,693, 182 36, 443 1, 729, 625 
ADT eee x ERES 549, 339 4,302 553,041 | 1,779,251 34, 719 1, 813, 970 
A O se eta 784, 229 5, 634 789,863 | 1,741,941 41,711 1,783, 652 
o A B CIR CEEASD 115, 397 6, 853 122,250 | 1,688, 433 41, 900 1, 736, 333 
JUIV cio cc cue So eec eed 1,091,000 |. 11,788 | 1,102,788 | 2,022,215 49, 546 2,071, 761 
August................... 1, 212,912 16,469 | 1,229,381 | 1,779,263 47,724 1,826, 987 
September................ 1, 203, 362 24,455 | 1,227,817 | 1,546,719 48, 046 1, 594, 765 
October.................. 1, 380, 208 27,888 | 1,408,096 | 2,009,650 57,068 2, 066, 718 
November................ 1, 355, 012 24,931 | 1,379,943 | 1,945,195 47,729 1, 992, 924 
December................ ,909, 24,352 | 1,533,677 | 2,163,562 50, 060 2, 213,631 
Total... RE 11, 854, 822 | 158, 673 | 12,013, 495 | 21, 194, 156 524,492 | 21,718,648 
i 


In the following table is shown the total production of crude petro- 
leum from the Mid-Continent field from 1889 to 1906, inclusive, with 
its percentage of the total production of the United States, and the 
quantity and percentage of decrease and increase each year: 


Production of crude petroleum in the Mid-Continent field, 1889-1906, in barrels. 


| Bement: Percentage. 
Year. Production. |, 28° 0 Increase. | Decrease. 
total pro- 
duction. Increase. | Decrease. 
{| A lM 
IRRÜ oooh IS e AA AA eee eed A es bas aes 
|l: NN pr L20 AAA 700 |............ 140.00 |........... 
1p. ] ROO TOME MORTUIS 1/430. iil. 200 pea dais 19.17 bese iade 
A tities Vased ua pueda bas 5,080 ;.......... 3,650 | isse tack 255.24 |........... 
1803 MMC 18,010 0. 04 12,930. occ 254. 53 usn 
1R0A. oco adaware 40, 0. 08 22 120] rosae ie 122. 82 |........... 
Lo MOM" 44, 467 0. 08 $93 LA eszcenvis 10.81 |... o ees 
o ota cei Roni es 113, 741 0. 19 69,274 |............ 155.79 |........... 
rM do et EOD 81, 0,14 1... soe 22.018 1.5.5. 28. 15 
IBIS Ooi dais weeds ee as ae eee #1, 980 did 9,743 |........... 11. 92 
E A ere era RUE 60,7 0.12 pence en ada 2280 |. i evades 3.17 
1000 c voice ies teres coria oie x 81, 186 0. 13 11,486 bs cee ccna 16.48 |........... 
O carr elo 189, 151 0. 27 107,965 IA 132.98 |........... 
1009. 204. c csunbwical sies tuts Cetus aua et 368, 0. 42 179,698 |............| 1 95.00 |........... 
1008. us redu piane atu etude 1,071, 125 1.07 102, Pili 190.40 |.. ....... 
1904. 10. usas Ret des eens eel 5,617,527 4.80 | 4,546,402 |............| 424.45 |........... 
E cere bee Daedalus deni 12,013, 495 8.92 | 6,395,968 |............ 113. 86 |........... 
01 ou fa cise A O: 21, 718, 648 17.17 | 9,705,153 |............]  80.79|........... 
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In the following table are given the pipe-line runs, the shipments, 
and the stocks held at the end of each year in the Mid-Continent 
field from 1902 to 1906, inclusive: 


Pipe-line runs, shipments, and stocks in Mid-Continent field, 1902-1906, in barrels. 


Total stocks 


Total ship- at close ol 


Year. | Total runs. 
| ments. year. 
WOU? soos ob E RU RET | a 368, 849 |.............. 126, 268 
100] inse E ceri aa a 1,071,125 478, 636 718, 757 
Aie E TAE E m EC NOE hi xay A Sen AE 5, 603, 037 1, 068, 329 5,207,219 
jj Pee up xTM 11, 854, 3, 718, 899 13, 250, 118 
||) NB FONTE TOTO PESO ea Gated blo A | 21, : 11, 213, 556 22, 941, 04 
a Total production for the year. 


PRICES. 


In the following table are given the prices paid by the Prairie Oil 
and Gas Company for the oils of different grades in the Mid-Continent 
field during the years 1905 and 1906; also the average monthly price 
during 1906: 


Range of prices paid for petroleum by the Prairie Oil and Gas Company in Kansas and 
Indian Territory and Oklahoma in 1905 and 1906, per barrel. 


; 32° and 314° to | 31° to ? to | 30° to | 204° to | 20° to | 28)? to | 28° to | 22? to 
1905. Je. E | 3099. | 309. | 294%. | 299. | 2892 


above.; 32°. 31 284°. | 28?.a 

January 1.......... - $0.80 | $0.75) $0.70 | $0.65 | $0.60 $0.55 | $0.50) $0.45 | $0.40 | $0.39 
January 5.......... .71 .72 .67 . 62 .57 .52 . A7 .42 .31 . 36 
January 11......... .72 .67 .62 .57 . 52 . 47 .42 .37 | .32 .31 
January 31......... .70 . 65 .60 . 55 . 50 . 45 . 40 35, .30 .29 
arch 25........... | .68 .63 .58 .53 E A A A A oe are US 
April 12............ ! — .66 .61 .56 .51 EA E Or Ween tetany NM 
April 18............ | 6l . 56 .51 . 46 EO IO, TERMES Ne Sie MOM oasis 
April 25............' S01. .52 .47 .42 O eere oe pata dto 
1 AS 53.48 43 .38 PCM RISO EUER AO AA 
June 17............. 50: .45 . 40 .35 .30 7 AE OA BORDER 
Beptember 12....... .50 | . 46 .42 .38 .34 OO A aka eee ee Uebel Gk OE 
September 28....... | .5l .48 .45 .42 .39 SABO ese ION O A 
October 20........... 52 | .49| .46| .43| .40| 85 ........ | Pace See poer. Ric 

| 

32° and 
1906 above, , Heavy 
E PI IN $0. 52 $0.35 
Mio A a NC PET RET NR . 50 | .35 
AURUSL Za e ta is AA NS a E A ta A nd . 48 -35 
IA A NT En MM MO dE O OS .45 | .32 
Augüst A au ease deban Ud O Pa arated udi aaa weed ewes .42 | .29 
PX No. NEN Nc E de LEUR .39 26 

i 

a Heavy. 


Average monthly price of Kansas, Indian Territory, and Oklahoma crude petroleum, per 
barrel of 42 gallons, 1n 1906, by months. 


| i ! ] 

Month. prie Boum. Month. De Heavy. 

A 8 sok err e ities ci DES $0.52 $0.35 | AURUSL. Ico oue i Ea prVVEY $0.43], $0.301 

February......................... .52 .35 | September........................ .39 | . 26 

o PEORES ERATES. 52 .35 | October... oe oes Hee rec . 39 | .26 

AD ia 62 .95 || November........................ . 39 . 26 

j A Quee dui dae 5 E December........................ 39 | .26 
une TEE EEE EEE EEE AE AER . ' r 

July... a Sh 5|  .35 ET | AG | .314 
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KANSAS. 


Kansas, although steadily producing oil from its old wells, did little 
during 1906 in the way of developing new production. The number 
of wells drilled within the State in 1906 was less than half the number 
drilled in 1905. Of the wells drilled about one-fifth were dry and 
about one-third produced gas. 


OKLAHOMA AND INDIAN TERRITORY. 


The important feature in the oil development of Oklahoma and 
Indian Territory during 1906 was the Glenn pool in the Creek Nation. 

The Glenn pool is situated in T. 17 N., R. 12 E., in the Creek 
Nation of Indian Territory, about 4 miles to the southeast of Sapulpa. 
The pool was discovered by Robert Galbreath and Frank Chesley, 
who drilled in a test well during December, 1905, in sec. 10, T. 17 N., 
R. 12 E. From this date the development was steady and rapid 
during the full year 1906, in which time about 110 wells were drilled 
in the pool and fully 7,000 acres of land were proved as oil-producin 
territory. The oil of the Glenn pool comes from a sand at a depth o 
about 1,450 feet. "This sand probably correlates with the producing 
sand at Bartlesville. 

The total quantity of crude petroleum produced from wells on the 
Osage Reservation during the year 1906 was 5,219,106 barrels, of 
which 5,216,707 barrels were run from the field and 2,399 barrels 
were used as fuel. 

The total number of wells in existence on December 31, 1906, based 
upon reports made by the operators, was 1,080, of which 716 were oil 
wells, 66 were gas wells, and 298 were dry holes. On June 10, 1906, 
at which time a record of wells was made, there was in existence a 
total of 862 wells drilled, of which 569 were classed as oil wells, 55 as 
gas wells, and 238 as dry holes. "This shows an increase for the six 
months ending December 31, 1906, of 147 oil wells, 11 gas wells, and 
60 dry holes; and it is estimated that there were drilled between Janu- 
ary 1 and June 10, 1906, 107 oil wells, 10 gas wells, and 41 dry holes. 
This would give a total increase for the year of 254 oil wells, 21 gas 
wells, and 101 dry holes. 

In the following table is given a statement of the quantity of crude 
petroleum produced by the Indian Territory Illuminating Oil Com- 
pany and its sublessees from wells in Osage Nation, Oklahoma, from 
1903 to 1906, inclusive: 


Production of crude Vi by the Indian Territory Illuminating Oil Company and its 
sublessees from January 1, 1903, to December 31, 1906. 


TOO a eda seule roo barrels.. 56,905 | 1905.................. barrels.. 3, 421, 478 
1904 2e E do.... 652,479 | 1906...................- do.... 5,219,106 
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In the following table is shown the number of wells drilled in the 
Osage Nation by the Indian Territory Illuminating Oil Company 
and its sublessees from 1903 to 1906, inclusive: 


Oil and gas welis in the Osage Reservation, 1908-1906. 


Com- Pro- 
Total wells completed to— | pleted, ika Gas Dry 
January 1.190]. eaea a a a ee gp R EU | 30 17 2 11 
December 31, 1004, 664. 6s ees ce ent id olas 361 243 21 97 
Jüne-0, 1905-5. c ee nis ct Semen tba ee ee re m 544 355 34 155 
December. 31, IM A Sonn 104 462 45 197 
Jüne 10- AA nde Boars be. ise tius 862 560 55 238 
December 3l, 1900. 0 eoe en Rena E SER s ee eae du nee 1,080 716 66 208 


GULF FIELD. 
COASTAL PLAIN AND NORTHERN TEXAS. 


Geology.—Most of the oil of the Gulf field comes from that portion 
of Texas and Louisiana known as the Coastal Plain. The surface 
rocks of this area are beds of unconsolidated clay, sands, and marls, 
with some gravels in the upper portion, and occasional fine layers of 
hard limestone. These are of recent geologic age, probably Pleisto- 
cene. Below this system is & formation whose geologic age is not 
positively determined. Within this formation are beds of sandstone 
and dolomitic limestone, both porous, and each probably covering 
only a limited area. It is in these porous beds that the large accu- 
mulations of oil have been found. en in limestone, the cap rock 
is hard and impervious. Below this the rock is very porous, contain- 
ing in some cases cavities of considerable size. 

All of the surface formations have a very gradual slope to the 
southeast. The pools, when found, dun Ver prove to be small but 
very pronounced dome-shaped anticlines. e oil and gas have 
accumulated under these uplifts and are surrounded on all sides by 
salt water. The process of tapping the oil reservoirs and of drawing 
off the oil and gas permits the salt water to rise and in time to drown 
out the well completely. The great porosity of the reservoir rocks 
' of this district makes the initial flow of the wells of the Coastal Plain 
area large, with a life that 1s proportionately short. Most of the 
indications of oil within this area are found in the vicinity of ground 
elevated a few feet above the general level, and spoken of as hills or 
mounds. The indication consists of gas and PRO springs with 
seepages of asphalt. 

n northern Texas, to the north and west of the Coastal Plain region, 
are the outcrops of the rocks that extend under the Coastal Plain. 
They are the Cretaceous and Tertiary. These formations have a 
general dip to the southeast. Oil has been found in a number of dif- 
ferent localities in these rocks. It comes from different horizons 
and from rocks of both the Tertiary and the Cretaceous. The accu- ' 
mulations are in sandstones. The conditions of accumulation are 
probably similar to those of the Appalachian field. 


S60 MINERAL RESOURCES. 
PRODUCTION, CONSUMPTION, AND STOCKS. 


Production.—The Gulf field produced 21,645,425 barrels of oil 
during 1906. This is a falling off of 41.6 per cent from the produc- 
tion of 1905. The great falling off in quantity is accounted) for by 
the smaller production from the pools in southeastern Texas. Hum- 
ble pool dropped 77 per cent; Sour Lake, 36 per cent; Spindle Top 
35 per cent, and Saratoga, 30 per cent, from the quantity produce 
in 1905. The pools of the Corsicana district showed an increase in 
the quantity of. oil produced over the output of 1905. The increase 
was slight in the light oil district, but it was over 400 per cent in the 
heavy oil district, or Powell pool. 

The State of Louisiana slightly increased the quantity of oil pro- 
duced in 1906 over that in 1905. There was a small increase in the 
output from the Jennings pool, and during the last month of the year 
some oil was shipped from the Caddo district, in northern Louisiana. 

Although the quantity of oil produced by the Gulf field during 1906 
was 15,401,180 barrels less than the output of 1905, the money 
return was $969,829 more than in 1905. The conditions shown by 
these figures would indicate the necessity of a commercial balance 
wheel, though how to apply this wheel it seems difficult to devise. 
It is apparent that with the flush production from new pools the 
product is practically given away for a price in no proportion to its 
real commercial use. With the falling of production to a point 
which shows no surplus over consumption, the price advances until 
a little over one-half of the quantity of oil brings in return nearly 
a million more dollars. 

Consumption.—The quantity of oil shipped by the railroads from 
the different loading racks in Texas and Louisiana in connection 
with that shipped by barges on the Mississippi represents fairly accu- 
rately the oil consumed for fuel in the South and West. During 1906 
the quantity thus disposed of amounted to 18,250,381 barrels. This 
is an increase over the same class of shipments during 1905 of 2,492,706 
barrels, notwithstanding the fact that the average price had risen 
from about 25 cents to about 47 cents per barrel. 

Shipments of crude oil from Port Arthur and Sabine during 1906 
amounted to 6,223,628 barrels. This is less than the quantity shipped 
from the same ports during 1905. 

No figures have been obtained covering the oil run through the 
refineries during the year. This quantity is generally assumed to 
be between 7,000,000 and 8,000,000 Bartel. 

Stocks.—At the beginning of the year 1906 there were 11,297,138 
barrels of oil in Texas and 1,246,253 barrels in Louisiana held in 
stock by the different pipe-line compames. At the end of the year 
there were 4,523,374 barrels in Texas and 1,207,098 barrels in Lou- 
isiana, held by the same companies. These figures show a reduction 
of the stocks during the year amounting to 5,730,472 barrels. 
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In the following table is given the production of the Gulf field for 
the year 1906, by months: : 


Production of crude petroleum in the Gulf field in 1906, by months, in barrels. 


Month. : Texas. | Louisiana. | Total. 
JAN UAT y vacant neue E 1, 183. 690 704, 187 1, 887.877 
FODPFÜBIY. ures a ae A O M LIE 971, 475 678, 896 1, 656, 371 
M ATC A ote hac A A ee LE ee fus 984,110 746, 027 1, 730, 137 
ADI 220255 A UR EQUI as aoe end du ba Edd DE ae C dE ELE 1,017, 729 705, 299 1, 723, 028 
BY oe eee eae rr 1, 187, 720 1,079, 009 2, 206, 7: 

gen raat ila ts ise eas A A eal Rta E a 1, 248, 238 1,008, 617 2, 256, 855 
July soo cootra ER o EE aw eed tet dam ew E EE sinners Eus RE 1, 184, 062 123, 422 1, 907, 484 
O Lo ete oh aa cee ope ex rd ox Iu iie aon LII E DUM UE EE 1,037, 122 839, 400 1,876,522 
SOPLO DE TE A Et tap A 915, 376 703, 814 1,619, 190 
DOUG DOR Ard e e a Vang eee Sau! 985, 982 741, 996 1, 733, 978 
NOVEM DE o Ue GRO wo cut O meee Beer eed 910, 313 619,001 1,529,314 
Decem DET eed boa Sa atate ce oat eee uth cd 936, 080 521, 860 1, 457, 940 
Vil a aot! 12,567,897 | 9,077,528 | 21,645, 425 


In the following table is shown the total production and value of 
sil crude petroleum produced in the Gulf field from 1902 to 1906, 
inclusive: 


Production and value of crude petroleum in the Gulf field, 1902-1906, in barrels. 


Texas. | Louisiana. . Total. 
Year. NE ISS, ATA. EE 
Quantity. Value. Quantity. | Value. Quantity. | Value. 
1902 ve eclesicebss d du does 18, 083, 658 | $3, 998, 097 518, 617 $188, 985 | 18,632,275 | $4,187,082 
Os de uere ES OC d 17,955, 072 7,517,479 917,771 416, 228 | 18,873, 343 7,933, 707 
A A tar 22,241,413 | 8,156,220 | 2,958, 958 1,073, 594 | 25,200,371 9, 229, 814 
1905 sgn II ER 28, 136, 189 7, 002, 262 8, O10, 416 1,601,325 | 37,046, 605 9, 153, 587 
WOO A fot cea A Eres 12,567,897 | 6,565,578 | 9,077,528 | 3,557,838 | 21,645,425 | 10, 123, 416 


In the following table is shown the production of crude petroleum 
in the Gulf field from 1889 to 1906 with its percentage ol the total 
of the United States, and the increase or decrease each year, and the 
percentage of increase or decrease: 


Production of crude petroleum in the Gulf field, 1889-1906, 1n barrels. 


Percent- Percentage. 
Produc- age of TUE ee 
Year. à Inerease. | Decrease. 

tion. iie lag ' Increase. | Docrease. 

[BRO eet IS A aS S | PEE ET TEN PAER ET 
11 O eee DEE da Ü ee ee 12.50 escono 
[Mice ea GM AQUA CR O A ARGONNE OPER O aci 
o A EA O A raso 16.67 
iL. nl td AS B dad DA LE ROME 
IS e i se SA das ene 60 |.......... i EM ERE 20.00 —........... 
Dre ea eek aod ROUND RNA EPA VO ea 16.67 
1806 A NA DN 1,450 os AO ad | 2,800.00 LLLLLuL.... 
[P kk Pe ae ine a ees 65,975 0.11 GA, 525 a 4,450.00 oc 
os A NAME AO 546, 070 .99 480,095 1... Lulu. 21205200 conati: 
E A RA PNEU NM 660, 013 1.17 172,943 loo... lee... 22.9] ds 
LOO E A oo OCIO 836, 039 1.31 167,026 i|............ 24.97 A 
A 4, 393. 658 6.33 | 3,557,019 |............ | 425.53 Loe... 
TOO A A OMS 18. 632, 275 20.99 | 14, 938,617 lo U 894 07 4. encezee 
1903. oett ec deco rerit LUE 18, 873, 343 18. 79 DU 008 AAA 1:90 oo ocesccs 
A A A wea: 25, 200, 371 21.52 | 6,327,028 |............ | 33.52 NECEM 
TS NUNCA ct eka: 37. 016, 605 27.50 | 11,846,234 |...........- AT OV oe oe ce 
19061. orte uiu eu Decreti 21,645, 425 EOS UN Ree RR | 15,401,180 '........... 41.57 

] 
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Average monthly rices of crude petroleum per barrel of 42 gallons 
at wells in the Gulf field in the year 1906 were as follows: 


Average monthly prices of crude petroleum in the Gulf field in 1906. 


Month. Spindle Top.| Sour Lake. Humble. | Batson. Saratoga. 
JAnUATY. cacaos $0.51-£0.52 | 30.414 -$0.161 | $0.35 -$0.40 $0.313 -$0.40 | $0.324-$0.35 
a AAA .52- .54 40 - .46 -34 - .3959 .30 - .40 .31 - .32 
MATCH A hoe: .57- .60 42 - . 364 - .40 ` 34 - .46 .335- .36 
RP st .59- .62 .43 - .55 40 - .44 385 - .50 .30 - .39 

h AE E .62- .65 45 - .584 4 - .484 |! 40 - .55 305- .42 
JUNG visu ás 61- .65 45 - .60 .465 - .514 42 - .55 30 - .44 
A neis vens .65 .45 - .60 AR = .02 | .43 - .55 29 - .475 
NUQUS coe v rap TRA .65 .45 - .6168 .9006- . 4 .4566- .55 34 - .51 
September............. .65- .67 .50 - .634 .52 - .60 | 48 - .575 39 - .57 
OCtODOE i c bs .66- .68 .57 - .64 53 - .65 .495 - .605 44 - .58 
November............. .68- .73 63357 T 53 - .75 .62 - .65 51- .655 
December.............. .30- .75 67 - 7 91 - .75 | 70 - .75 56 - .75 

Average......... .618 . 936 . 486 | - 024 45 
Month. Dayton. | Corsicana.| Powell. | Henrietta. |Matagorda. 

JANA T CL US emer A A A esca ital $0. 89 $0.50 $0.65 | $0. 85 
Ns A O | eae ER ER TY 89 . 50 .65 .85 
March S uuu duet cals cuum dante esae ees edm p e .89 .90 .65 .85 
A — .89- .91 50- .52 .65 .85 

GN Leti ULIS ZR ene Osa pre ee cq Dates 91 .52 65 .85 
A IA san 91 .92 65 .85 
JULY. RT TREE TU .89- .91 |.50- .52 .65 .85 
AUgisb cs oo hens uci wa si sa sad EU x takes Ee .89 .90 .65 .85 
a A eisd use Re uu eU See DRM EE .89- 1.00 | .50- .55 .65 -85 
OCUODOGF A A aere page kde EM air E e RE RE 1.00 |.55- .60 .65 -85 
November A A oce A 1.00 . 60 .65 .85 
DECOM DER A time cease tesetuemsad ate keene 1.00 . 60 + 65 .85 

AVBTHEU ai $0. 434 935 | 529 | .65 .85 


WELL RECORD. 


In the following table will be found the number of wells completed 
in 1906 in the different districts of the Gulf field. Most of the well- 
record information of the Gulf field is compiled from the statistics 
of field operations published monthly by the Oil Investors’ Journal, 
of Beaumont, Tex. 


Well record in Gulf ficld 1n 1906. 


Wells completed. | December 31, 1906. 
Field. Anan 


Total. pe Dry. doned. | Drilling. 


———— — ——— ee | ————— | ey 


Texas: 
Spindle Top. to ence odes ri oes 68 39 29 10 18 
Sour LK. zc linet hata re EYES 74 54 20 3l 8 
A A ibd dust 80 16 4 14 8 
Ri AAA ee ese been tomes 64 55 9 12 10 
Humble. uc ete aey into 345 222 123 207 9 
on EN à 7 4 3 2 3 
JOFSIORUR Glow cami daa cus ; 7 
Por P oe ee f 330 217 a 113 19 129 
Hoskins Mound.................... 11. 1 10 0 1 
Henrietta Tc l: 1 0 Ü- gorge sana 
South Bosque... ieu eer Reo 4 4 0 2 1 
Other o csi E ehh 12 0 12 0 2 
e ce ceu acest tie: 996 | 673 323 357 | 189 
=== 


a Includes 13 gas wells. 
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Well record in Gulf fleld in 1906—Continued. 


Wells completed. 


December 31, 1906. 


Field. 


Produc- y Loca- 
Total. tive. Dry. Drilling. tions. 


cr meen | —— M Á———— | e—— —— | — M —À 


Louisiana: 
JODIE S. ces dE ER EE RET unk 
A OIN co oic ded ee MIC Rates i 


""""" "29220097 7229229»7999»95 


—M—ÀM | ——————— | | Sf SS e —— 
————————— [L————————[$————————————————|L——ÉÉ—Á—— MM 


TEXAS. 


A review of the year 1906 in the State of Texas shows a general 
falling off, in the quantity of oil produced, in all but 1 of the 5 prin- 
cipal pools of the Coastal Plain. The exception is Saratoga, which, 
at the end of the year, was producing more oil per month than at the 
beginning. "This 1s probably due to the fact that the property hold- 
ings in the Saratoga pool are larger than in most of the other pools, 
and it therefore has not been sacrificed to pepper-box drilling. At 
Batson and Sour Lake there has been a steady falling off in produc- 
tion during the year. At Humble and Spindle Top, after a decrease 
in production for part of the year, a new oil horizon was brought in, 
which increased the output for a few months; but with the end of the 
year these pools were again on the decline. The new sources of oil 
at Spindle Top and Humble were from shallow sands which had been 
known to exist since the first discovery of the pools, but which had 
previously not been considered of much economic importance. It 
was believed that these sands did not extend generally over the area 
of the pools, nor contain a large quantity of oil. 

In Navarro County the Corsicana district has maintained and 
slightly increased its output of oil. There has been a decided 
increase in the Powell production. This has come by an extension 
of. the field to the south and east, thus considerably increasing the 
limits of that area. 

Hoskins mound.—At the end of West Bay, 23 miles southwest of 
Galveston, is the Hoskins Ranch. In this property are two mounds, 
the larger of which contains something like 1,000 acres, and the 
smaller about 300. These hills have for a long time been considered 
as favorable for the location of a new oil pool. 

Four or five test wells were drilled upon the west side of the big 
mound prior to 1905 with favorable indications but no actual pro- 
duction. In November, 1905, a well was drilled near one of the 
former tests that became a producer of considerable size. The oil 
is of 21° Baumé gravity. The well was capped, and a 4-inch pipe 
line was constructed from the mounds to Danbury Station on the 
St. Louis, Brownsville and Mexican Railroad, a distance of 9 miles. 
A 30-car loading rack was erected at Danbury, and the shipments of 
oil from this point commenced in the month of May, 1906. Since 
the drilling of the first successful well, in November, 1905, a number 
of other test wells have been drilled, but have not resulted in an 
increase of the production. The probability of a future pool in this 
locality is, however, good. 

21050—m r 1906—55 
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Hockley.—Near Hockley, in Harrison County, a determined effort 
has been made during the year by the Higgins World Oil Company 
to bring in an oil pool. In this locality are found indications in the 
way of sour water and gas springs with seepages of asphalt. Three 
wells were drilled to different depths. A very hard rock was encoun- 
tered in one or two of these wells, making the progress of the sinking 
of the hole very slow. At the end of the year no favorable results 
had been obtained. 


PRODUCTION. 


In the two following tables will be found the production of crude 
petroleum in Texas, by districts and months, for the years 1905 and 
1906: 


Production of crude petroleum in Texas, 1905-1906, by districts and months, in barrels. 


1905. 

Month. P Sour Lake.| Batson. | Saratoga. | Corsicana.| Powell. 
CREE HERE c PENA 
January.. osos 175, 639 574, 414 363, 712 535,178 27,512 9.742 
February ccoo 151,711 254, 669 317,794 356, 398 23, 068 10,132 
Marc ras 170, 247 341,024 344, 851 334, 829 27,517 9,912 
April ries 144, 489 337, 756 392, 875 230, 521 25, 905 11,774 

BY A O 139, 907 332, 450 371,974 303, 288 27,198 10, 686 
A A oes aces 132, 584 248, 258 337, 297, 912 26,780 10, 068 
DUNG cc A 125, 661 224, 659 340, 492 193, 907 26,816 10, 544 
AOBUBL 6 coninicono ies eas akin 130, 725 217, 706 301, 751 234, 183 26, 734 10, 908 
September.................... 114, 397 191, 841 269, 229 187,177 26, 258 10, 265 
October. viaria rhy ven 113, 836 197,619 255, 641 163, 500 25, 820 10, 647 
November.................... 110, 400 209, 515 250, 426 159, 146 24,375 12, 380 
December.................... 143, 184 232, 233 228, 537 134, 989 23, 481 15, 808 

Totalo bue tee de REST | 1,652,780 | 3,362,153 | 3,774,841 | 3,125,028 311,554 132, 866 
| | 

Month | Humble. idas Henrietta.| Dayton. Other. Total. 
JANUBTY ee etx ccc bee eran Be. 152, 653 11,807 5,210: A A 1,855, 898 
February AAA 495, 847 6, 566 6313 esir reais pieno devota 1,616, 523 
prog MM 989, 432 4, 526 0,018 AN eS 2,228, 
ADF: sterkb»ustence eins 1, 241, 490 4,626 Vee) AA RES 2,397,373 
A T EM ES sa 2,278, 835 6, 090 8,004. |... oor rr eb e rk 3, 479, 126 
AAT o ic ros te Ses ey eee 2, 798, 162 7, 360 A inte ats ened casae qe xi eut 3, 868, 521 
"np MD es 2, 560, 679 2, 746 Po UR RM AN 3, 494, 169 
AUGUBE is ooo vs 1, 834, 662 1,225 A A 2, 767, 886 
Beptember.................... 1,095, 895 575 9,178 | 9,682 |............ 1,914, 522 
OCtOb6E ii A 857,753 450 8, 752 18,723 AE 1, 652, 666 
November.................... 699, 750 300 10, 562 15, 447 |............ 1, 492, 326 
December.................... 589, 152 200 10,318 16, 442 |............ , 394, 369 

o cocer eoo Reit 15, 594, 310 46,471 | 101,661 60, 294 b 300 | a 28,162,258 
1906. 
Spindle 

Month. op Sour Lake.| Batson. | Saratoga. | Corsicana.| Powell. 
JQUUSTY iii 113, 180 225, 083 214, 926 148, 183 26, 686 17, 470 
FebfUüATY.... eorr ern 121,609 185, 441 i 139, 946 30,232 21,872 
Ma TON os... saci cr e tira naaie 75,014 193, 183 206, 991 173, 159 28, 330 31,640 
ADT ua weiter ikea thet 71, 202,781 202, 410 162, 189 26, 541 43,915 

A EE 196, 479 207,460 208, 417 23, 260 ,779 
A DE 78,259 i 191,733 193, 645 27,103 71,198 
A A ores es 18,069 177,933 108,675 188, 608 26, 858 78, 083 
AUBUSL. Loris qu omes 71,477 154, 138 194, 528 183, 941 26, 204 76, 242 

ptember.....: eese 71,044 135, 910 171,837 180, 740 27,926 12,228 

LODGE... s oooded UR end. i 186, 001 171,605 208, 906 30,275 74, 786 
November.................... 95, 687 148,984 149,837 201,882 24,371 65, 253 
December.................... 101,997 166, 460 172, 563 192, 441 29,830 60, 755 
Tollos 1,077,492 | 2,156,010 | 2,289,507 | 2,182,057 332, 622 673, 221 


a Includes 26,060 barrels of oil which were on hand and unsold on December 31, 1905. 
b Average. "E , 
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. ( 
Production of crude petroleum in Texas, 1905-1906, by districts and months, in 
barrels—Continued. 
1906. 
Mata- 
Month. Humble. gora and Henrietta. | Dayton. | Other. Total. 
Mound. 

JANUBTY ssc cece eur epe uev 413,117 300 10,221 14,439 |............ 1,183, 690 
February..................... 250, 731 300 10, 096 10,221 | asas cer 977,475 
o IIN 256,756 300 9, 983 8,009 |............ 984, 110 
o 2d uci meth dr nh 285, 627 300 9,913 6,570 APA 1,017,729 
MAY Lu uae per TO RE SERA 359, 521 9,687 9,854 „082 ARENA 1,187,720 
A A A 448,871 38,870 8,776 6,090 |............ 1, 248, 238 
AA awe cade lude 406, 579 14,004 9,113 6,055 A 1, 184, 062 

August............-- esee sse 306, 309 9,422 | 8,927 5,849 |.......-...- 1,087, 1 
September.................... 233, 422 2, 460 8,865 4,859 |............ 915,376 
OCtoer. cocco dorsa ses 210, 748 1,523 8,631 4,100 MAA 985, 982 
November.................... 209,041 1,785 8,552 4,830 |............ 910,313 
December..................... 190, 723 1,640 8,141 11,428 |... s ,080 
POCA occus Ve Each 3,571, 445 80,501 111,072 92,850 31,030 | 12,567,897 


c Includes production in Bexar, Jack, and McLennan counties. 


The production of petroleum in Texas from 1896 to 1906, inclusive, 
has been as follows: 


Production of crude petroleum in Texas, 1896-1906, by districts, in barrels. 


Year. COM. Powell spindle Sour Lake.| Saratoga. | Batson 
A E dai. ee med 1:490 d TPE doas secs ox veo AE ven aea vele ls adi teas 
A Sae Os 55.919 A rese ie A pec ak ue dc ees 
ISOR oou ecd A penis O eqs sawed A Lashes ttes un ul ete pee DE 
joo Lr MAS A PA tees exa d vescovi pus quldem aid. 
IO cacaos Sed d qu 829, 560 Ci TA: orco ui bir ee qua vont estesa no edlitsadetask ids 
LEA indes se se hEr qa redeo ES DE 763, 424 37,121 | 3,993, T1] naue A eR lowes row bus 
UD accord pide x Ne deu 571,059 46,81 17, 420, 949 44,838 |............ 
E o ox alae a NEP NR EP REREMEI SQ 401,817 100,143 | 8,600,905 8,848,150 4,518 
NA siete cee teens 374,318 | 120,329 | 3,453,842 | 6,442,357 739,239 | 10,904,737 
NO ree da wie m mir a Rr Ec ane aie 311,554 132,866 | 1,652,780 | 3,362,153 | 3,125,028 3,774,841 

"p Fm S IE EN ,622 | 673,221 | 1,077,492 | 2,156,010 | 2,182,057 , 289, 507 
TOA dales ct 4,864,882 |1,125,971 | 35,779,081 26, 899, 841 16, 973, 603 
PP a a ata 

Year Dayton Pond Henrietta.| Humble. Other. Total. 
O E E O | adios «sawed O eee eee A 1,450 
A ue aed adis iaces u n igo A ea eat Sue sedis ins ee eevee seas 65,975 
A HUE NONO VOTUM OA Satta ey NONI 1,450 546,070 
TSO cn wes tense O A A EAE 530 669,013 
OOD HCM n ncm rn A Mr 836, 039 
IO0L d oLIua here yer A A A AA rescue I| mnm 4,393, 658 
JN Lun oro O om atur E eate caesa beet accesos A mue a n 18,083,658 
TOUS) occa Ritesh oe ee Seer e rer excep eta A ra sie der hes caw es 30 | 17,955, 572 
E OIE ANNE 151.936 65.455 |............ 200 | 22,241,413 
1009.2. couette ui EE REERES 60,294 46, 471 19,592 | 15,594,310 300 | 28, 136, 189 
ji) EM eta wus 92,850 | 380,501 111,072 | 3,571,445 1,030 | 12,567,897 

LOU A INS 153,144 | 278,998 252,119 | 19,165,755 3,540 | 105, 496, 934 


a Includes the production of Hoskins Mound. 


* 
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The following table gives a statement of the production and value 
of crude petroleum at wells in Texas in 1905 and 1906, by districts: 


Production and value of petroleum in Texas in 1905 and 1906, by districts, tn barrels. 


1905. 1906. 
District. 
Quantity. | Value. ml Quantity. | Value. prices) E 
Spindle Top........: dE E 1,652,780 $612, 282 $0.370 | 1,077, 192 $666, 287 $0. 618 
Sour Lake. conosca 3,362,153 | 1,117,261 .332 | 2,156,010 | 1,155,475 
SATHORN I uu ce See erecta e 3, 125, 028 872,285 .281 | 2,182,057 985, 543 .45 
CoriscaDA....ooonoonccoonommoo... 311,554 258, 590 .83 332, 622 310, 941 . 935 
Powell. cute modu s rA RES 132,866 66, 433 .90 673,221 356, 144 .929 
Batson. uus IO 3,774,841 | 1,025,025 .272 | 2,289,507 | 1,199,625 . 524 
Him bleak cco sete A 15,594,310 | 3,528,768 .226 | 3,571,445 | 1,736,165 . 486 
DION conil eee Red : 18,255 . 303 92,850 40, 265 .434 
Henrletta.. 2i soe e Ere 75, 92 35, 906 . 415 111,072 72,197 . 65 
Matagorda...................ess. 46, 471 16,677 . 360 880, 501 41, 556 . $16 
Other sou echa Sudue T RekKde E 780 2. 60 1,030 1,380 1.34 
Total... is 28,136,180 | 7,552,262 .268 | 12,567,897 | 6,565,578 522 


a Includes the production of Hoskins Mound. 


Prices of Corsicana and Powell o1.—The following tables show the 
prices of Corsicana and Powell oil from 1903 to 1906, inclusive: 


Fluctuations in prices of Corsicana light oil, 1903-1906, per barrel. 


1903. 1904. 1904—Continued. 
January 2.. ........ $1.06 | January 1... ...... $1.27 | September 1....... 
April 22... cues 1. a Jur E 7 x 1905 
July 16 ............ l.1 anuary 20... ..... .0 : 
July 23 111 1.12 | February 12....... 1.02 DUAL, $e d 
September 28....... 1.14 | March 1........... aUe cc aa 'a3 
September 30....... 1.16 | March 4........... -9 | S s dad 16... ` gs 
October 8.......... 1.18 | March 12.......... .93 | y a al 19 "87 
October 13......... 1.20 | March 29.......... SO SP buo aT p 
October 17 ......... 1.22 | April 8............ BU cober te dE 
October 24......... 1.24. | April 29........... -84 | November 11....... "$89 
October 28. ........ 1.26 | June 7... POA oe re ES j 
November 20........ 1.29 | June 17... es .78 1906. 
December 2. ........ 1.311 July 9... res .73 | April 25............  .91 
December 9......... 1.32 | July 13... eve .70 | July 28 ............ . 89 
December 29... .... 1.27 | August 12......... .80 | September 12....... 1.00 


Fluctuations in prices of Powell heavy oil, 1908-1906, per barrel. 


1903. 1904— Continued. 1906. 
January 2.. ........ $0.35 | January 12.. ...... $0.45 | April 25............ $0.52 
January 20.. ....... 50 | January 20.. ...... .40 | July 28 ............ . 50 
May:-2. osse 60 | August 12......... .45 | September 12....... . 99 
December 29.. ..... 55 | September 1....... .50 | October 29......... . 60 
1904. 1905. 
January 1l... ....... Nod — -50 
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Average monthly prices of Corsicana and Powell oil at wells, 1903-1906, per barrel. 


Corsicana. Powell. 
Month. 

1904. | 1905. 1906 1903. 1904. | 1905. 1906 

JBBDUREV o.oo oat ee ia ea $1. 162 | $0.82} | $0.89 | $0. 413 | $0. 462 | $0.50 | $0.50 
IL O ceses ricis 1. 04 .82 .89 ; . 40 . 50 . 50 
Mareh. eoo eie oot Cees a! "s 82 .89 50 . 40 .00| .80 
ROT A eas D ircela ers 8 82 . 89 50 . 40 . 50 . 50 
A A a SD . 84 81} 91 506 . 40 . 50 . 52 
JUNO A eos uro e EI E I sabati : 81 .91 60 . 40 .50 . 52 
DY Me .7 81 . 91 60 . 40 . 50 . 52 
August A oo eoon esate bass M .81 . 89 60 . 8h .50 .50 
September. ............ ee ere eres .85 . 844 .96 60 . 50 .50 . 53 
Octoþer conti ee aaie ees .85 . 898 1. 00 60 . 50 - 50 . 65 
November.................. eese .85 . 897 1.00 60 . 50 .50 . 60 
December........................... . 85 . 89 1. 00 .50 . 50 . 60 
AVGCYAZO... 2... eee ee eee 87— 83+- 92 5716 43+ 50 524 


Well record in Corsicana and Powell districts.—The following tables 
show the well record in the Corsicana and Powell districts: 


Well record in Corsicana and Powell oil districts in 1906, by months. 


Wells. 
Month. Aban: 
Completed.| Producing. Gas. Dry. doned. 
JADURTS 0 ios 15 11 3 1 11 
KebFURIY AA pL EC AE CU ERNE 12 lO lecitina 2 1 
Lat a E eee ee mere ae 23 lt lisis 6 5 
AD ER 37 2 1 E A 
pr EIE, 47 19 3 25 2 
JODO wr RE 37 27 1 9 1 
July ser D D SEAS 37 20 4 13 9 
O cig obi odu A e aiaee eas 29 1B A c——— 11 5 
September. losses eia eee ws Side Eee 22 J8 1:222 lus 4 2 
ORG DER A T ME 26 2I 15 sies 5 4 
A DOF 6 ose s ss dawn nee snes vin ss eeneeee ss 21 15 1 5 4 
DOCOM DET osamersiaio astron 24 18 a ar 6 35 
TOt oc Sic ir EO Ur ci bans 330 217 13 100 79 
Well record in the Corsicana and Powell oil districts, 1898-1906. 
Wells. Rigs. 
Drilling. 
Year. Pro- 
Com- Aban- |——— — ——- Monthly 
duc- | Dry. | Gas. Total. 
leted. doned. Monthly average. 
. P ing. Total. | average. 
> A evens tek Sees 374 342 a28 4 7 154 13 136 11 
1 A erus 268 169 a 90 9 79 154 13 95 8 
A IEEE 373 b 261 o 98 14 112 157 13 -80 7 
190]. oce terc wea Sid 68 ¢ 47 16 5 91 4 47 4 
1009 oes eds Eo 28 d 12 13 3 45 23 2 46 4 
MOUS shea ERES 100 70 2 7 51 65 5 35 3 
1904 5. oe rue 74 46 25 3 31 23 2 17 1 
1005 aros a 68 48 18 2 41 25 2 23 2 
1906... erre Guess 330 217 100 13 "MEET ENT t 


a Includes 2 artesian wells. 

> Includes 56 wells in heavy oil district. 
€ Includes 10 wells in heavy oil district. 
d Includes 2 wells in heavy oil district. 
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SHIPMENTS. 
In the following table is given the shipment of crude petroleum 
by railroad in tank cars from the different stations of Texas during : 
the year 1906: 


Quantity of crude petroleum shipped by railroad in tank cars from the oil fields of Texas, 
at the stations named, by months, during the year 1906, in barrels. 


) Spindle Humble 
Month. Sour Lake. , | Saratoga. and Total. 
op. and Trice. anbury 

JADUREN AAN 14, 453 54, 450 407, 513 68, 401 |............ 544, 817 
February ....................- 16,551 58, 440 349, 843 195,606 |............ 620, 440 
MANDO: comandos MN MS 8, 534 93, 086 303, 397 174,146 |............ 579, 163 
ADEN 9 ox 6, 725 196, 044 218, 133 232, 309 |............ 653, 211 
| peace 7, 980 104, 864 , 836 230, 713 11,247 649, 649 
DUNG AA MCN 7, 760 69, 721 313, 552 179, 799 33, 557 604, 389 
Aj) ie 2, 040 115, 041 ; 164, 740 14, 545, 185 
AURUSC, LI Liedern eo RR 1, 121 126, 791 266, 610 105, 646 11, 657 511, 825 
September.................... 2, 472 161, 301 315, 937 189, 197 670, 406 
A oi eese ecco Rire 892 238, 566 294,077 181, 391 1, 701 116, 627 
November.................... 2,103 137,142 329, 071 166, 710 2, 032 1,958 
December.................... 4,678 122, 794 319, 236 303, 164 2, 151, 965 
Total..........ceeeeees | 75,318 | 1,478,330 | 3,600,001 | 2,191,822 | — 70,564 | 7,485,635 


NoTE.— These are the official figures furnished by the railroads which ship the crude petroleum. 
Calculations were made in reduction of pounds to barrels on the basis of 310.8 pounds to a barrel. 


The following tables, furnished by the Bureau of Statistics, Depart- 
ment of Commerce and Labor, give the shipments of Texas crude 
etroleum and its derivatives from Port Arthur, Sabine Pass, and 

alveston, and the ports to which this petroleum was shipped in 
1906, by months: 


Shipments of Texas petroleum in 1906 from Port Arthur, Sabine Pass, and Galveston, 


by months and by cargoes. 
Port Arthur. Sabine Pass. Galveston. | Total. 
Month Num- Num- Num- , Num- 


ber | Quantity | ber | Quantity | ber | Quantity ber | Quantity 
of car- | in barrels. | of car- | in barrels. | of car- | in barrels. of car- | in barrels. 


goes. goes. goes. ' goes. 

January............. 16 364, 600 11 347,148 |........]............ 27 711, 748 
February............ 26 590, 780 13 A eee esent 39 976, 119 
Marcle auae 26 561, 197 13 350, 144 a2 139 41 911, 480 
April. sacra 20 548, 500 9 182, 579 2 464 31 731, 633 
| py A 27 577, 903 12 318, 669 b4 461 43 897, 033 
JUDO cierras 27 584, 084 15 394, 918 3 745 45 979, 747 
JUly ..2.ouso tre 35 705, 846 ll 308, 2 700 48 1,015, 403 
August.............. 27 578, 249 10 241, 717 c6 710 43 820, 676 
September........... 31 563, 690 10 290, 110 2 247 | 43 , 047 
October............. 18 481, 073 6 203, 000 6 884 30 684, 957 
November........... 24 552, 740 9 222, 858 2 200 ' 35 775, 798 
December........... 27 ; 14 439, 619 d2 682 ' 43 996, 131 
Total.......... 304 | 6,614, 582 133 | 3,734, 958 31 5, 232 | 468 | 10,354, 772 


a From Texas City 1 cargo—121 barrels. 
b From Texas City 1 cargo—119 barrels. 
c From Texas City 2 cargoes—120 barrels. 
d From Texas City 1 cargo—100 barrels. 
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Shipments of Texas petroleum, by ports, in 1906, by months, in barrels. 


Progreso, Mexico............... ? RP RON ME FEM 


e """" "occ 


—MM— ÀÀ e a a 


Port. January. F > March. April. May. June. | July. 
Baltimore, Md.................].......... 27,106 27,000 44,950 |.......... 25,000 | 25, 000 
Beverly, MAS .cooiocccccnindes oer „000 [rash nes 31.090: A slaat ees 29, 890 
Gretna: Lis eet cc celta AO AA iuo ec 3, 300 3,171 3,134 |... 
Marcus Hook, Pa.............. 35,714 59, 524 59, 524 83,334 | 130,504 | 105,808 80, 952 
New Orleans, La.............. 6, 397 13, 324 15,572 6,125 6, 250 2, 868 70,+59 
New York, N. Y............... 264, 215 416,948 | 340,357 | 332,128 | 371,859 70, 592 306,215 
Philadelphia, Pa............... 257,332 | 121,551 | 104,010 18, 600 43,905 | 102, 062 112, 167 
Tampa, Ph. o aede 53, 530 21,994 67, 344 20, 000 21, 460 40, 346 59, 619 
Bayonne, N. J................. 31,313 64, 347 91, 429 40, 529 66,062 | 101,556 33, 310 
Boston, Mass..................].... Lees. Be, 000 A pees cadet eee ces tees dcus eost 
Gibsons Point, Pa.............1......... eee ere. 68, 797 51,217 | 110,003 71,354 170, 835 
Wilmington, Deb: oe etn Ibn A O M boat edt 58, 418 23,714 66, 109 
Ea ell. dus A A, A A AA E A PAN AA 
Dover, England...............].......... 152, 261 11,552 94, 204 70, 710 tos ees cosas 59, 747 
Manchester, England.......... SE rM PA A p lett na ceed O. PI 
London; Englitid cono eem less ee 29,040 A araea 38, 926 310 
Liverpool, England... .. oov sl sesso lis 205 A A 942 [Loose oua 
Queenstown, England «ed tach, es roscida is A sese CE de Eu cacy 
Birkenhead, England..........l.......... 21,2530 AAA less dosent A A ede. 
Rouen. France..... Shee Migs wee Mag Ae cho 20. 100. AA PER N A ee oru 
Dudkiek France AAA A A O patel O ene dee but 390 
¡AAN e y fero AAA PME A AO ES Neuen etre. P FRI 
Nantes- BIHDOB. 2 rv A AO le ea aad becuse | ais tage uk scenic AA Eee 
Hamburg, Germany........... A. EA MEAE A 452 200-1, A PAS 
Antwerp, Belgium............ AS: 22,108 Y A A 51,818 e O 
Rotterdam, Netherlands...... A A A AAA AAA TO (0 IA 
SAMA A A BF BON AA A A bee eects ie 
Nuevitas, CUDR. 2.2.2.2 2c A A t deis 12 43 i A 
Manzanillo, Cuba.............. AE A A A A A An 
Coatzacoalcos, MeXiCO......oooolooococconclonccncon.- 5, 008 5,082 | 13,689 | 41,824 |.......... 
Tampico, MexicO.... 2.2.0.2... lee eee essere IB sot he red e 
Veracruz, Mexico... 2.2.2.0... lees cece celececeecees 191-95. lus ON EIN NIME 
Progreso, MeXICO. MAA OS O A E A, AR IA 
Dota des 711,748 | 976,119 | 911, 480 | 731, 633 | 897,033 | 979,747 | 1,015, 403 
á i A - 
Port. August. | September. October. Naveuiben! D Rina Total. 
AAA, ARO E ERE A A ee 
Baltimore, Md. ... 2.2.2... eee eee eee 16, 466 |............ | 26.000 | 16,800 208, 322 
Beverly, Mass......... pm 20. 100 DEOR LL C cedes 20, 620 40, 836 175, 780 
Gretna, La... eoe ceu. 3, 180 K A ET AAA ida 3,750 19,735 
Marcus Hook, Pa.............. 61,904 142, 048 54,214 128,333 , 67,095 1,008, 954 
New Orleans, La............... 3,117 88, 546 35, 863 8.500 13, 316 270. 737 
New York, N. Y............... 273.208 | — 203,063 | 204,977 | — 146,953 | 335.834 | 3,626. 349 
Ende Dh PR. o e$t 64, 642 48, 524 26, 190 63, 005 78, 690 1,041,578 
Tampa, Flac. ss sep eene 35, 850 34, 650 19, 260 70,358 ! 45,730 490, 141 
Bayonne, N. Locus «aña 142, 811 114,771 29. 890 89,619 69, 990 19. 627 
Boston, Mass.................. NN. O EROR Co tal IMAN, a 32, 000 
Gibsons Point, Pa............. 74,146 19,374 71,899 92. 066 97, 648 , 939 
Wilmington, Del............... 21,548 23, 247 43, 548 72.020 | 63,813 372, 417 
Maurer, NJ ucooascocu Ree SUME 9.800 [ri iuo ts hee neat ater RSS 8,545 18, 345 
Dover, England................ 69,973 |............ 68,703 1. osos ones 95, 346 682, 556 
Manchester, England.......... COSA UNDER. 1901. toco ree sióde 63, 307 
London, England.............. A AS trier eee Ne Ta vA d RENE 89, 308 
Liverpool, England............ p Ee peo DE A A EEN 833 
Queenstown, England.......... ot aio 59,681 |............].- ad . 59, 681 
Birkenhead, England.......... | ra teu m be. DT B50! MINORE rocas 49, 100 
Rouen, France................. mcs rou AER PR PS 20,7 
Dünkirk, o 5.22 oe O A A rae triractesus tre sarete 
Cette, France...................]....... Leu. 23.179 l; oos 20,1959. ies ave 52,974 
o AM bad A AA toc actui ee 4, 459 4, 459 
Hamburg, Germany........... 360 ' 240 466 180 582 2,579 
Antwerp, Belgium............. | 20 37, 304 19,845 AA 28. 249 159, 344 
Rotterdam, Netherlands....... LS IN ROT MAR HUN A E T 836 
Habana, Cuba.................. q E AM A. IA AI 65, 659 
Nuevitas, Cuba................ 10 5 oct PRENNE VERSEHEN aera e 68 
Manzanillo, Cuba..............]............ 7 IS 20 EA 39 
Coatzacoalcos, Mexico......... 21,486 l............ 29] d eee boxes 25, 348 134, 590 
Tampico, Mex CO ni a aa A AA PA 18 
Veracruz, Mexico............... i A l eode 
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EXPORTS. 


In the following tables are given the exports of crude petroleum 
en its products from Texas, by months and kinds and by customs 
Istricts: 


Exports to foreign countries of crude and refined petroleum from all ports of Texas in 
1906, by months, 1n gallons. 


Crude. Naphtha. | Illuminating. 
Month. — 
Quantity. Value. Quantity. Value. | Quantity. Value, 
January................ 862, 365 1,194 $187 1,095. 972 $68, ^32 
February............... 5,340, 602 807 124 21,205 3,826 
Mabe A raes in 1,963, 344 1, 340 200 3.993, 517 214. 339 
A teet 1, 663, 022 883 136 2,548, 079 168, 932 
MAW RS 3,776, 481 2.955 456 32, 326 5,171 
JüD8:: a 2.112, N31 1,709 217 1, 652, 437 102, 954 
OU souci eI DER 639, 113 1,112 148 1,278,914 19,571 
IT onnon an aano 5,873, 381 2,755 42) 33, 473 5.141 
Beptember.............. 12. 450 1,510 514 1,083. 173 77,151 
A 4, 470, 257 1,899 420 2,572,556 336 
November.............. 7,004 10, 557 1,193 2,544. 709 161. 915 
December.............. 5,970, 669 15, 855 2, 250 300. 964 30, 993 
Total. 2 eds 32, 692, 119 42, 906 6, 266 17.157, 325 1,085, 870 
Residuum. ze and Total. 
Month : ` "E 
Quantity. Value. Quantity. Value. Quantity. Value. 
JANUATY AAA 884, 003 $26, 519 26, 762 $5, 419 2, 870, 296 $144, 076 
Febrüary . cis cccseiwesd< 2, 880, 150 86, 964, 215 136, 608 9, 206, 979 403, 446 
MOTO ae 146, 007 24,717 6, 104, 208 335, 734 
APT A A eid A O IÓ 86, 037 17,647 4, 298, 021 260, $72 
¿A A SO A ee 57, 143 10, 931 3, ROS, 905 204, 452 
A th os 1,287, 608 38, 628 1,009, 374 144,128 6, 063, 959 391, 664 
dii A AA (01,242. 300 37, 209 0S, 717 10, 879 3, 230. 156 149. 943 
August. 2 csse ees | 12.251 1.100 109, 684 17,683 6,031, 565 314, 082 
September.........LLu.. | 923. 149 28, 128 718,211 99, 446 2, 738, 493 205, 490 
* OCtobers. 25.62% Rees | 903, 756 27,113 638, 447 89, 451 8,586,915 485, 530 
November.............. .. O earl gts 199, 939 , 039 2, 763, 139 201. 600 
NS A | 286, 639 8,950 145, 942 27,795 6, 720, 368 643 
'Folül il eoo | 8, 419, 877 254,111 4,170, 478 | 619, 743 | 62, 482,705 | 3,565,032 


Exports of crude and refined petroleum from Texas, by customs districts, in 1906, in 
gallons. 


Brazos de Santiago. Corpus Christi. Galveston. 


Kind. zem AAA 
á Quantity. | Value. | Quantity. | Value. Quantity. | Value. 
Crude, including all natural oils, | 
without regard to gravity... 2...) 2... ee eee eee neces 2,590, 835 | $110,874 ¡ 30,045,185 |$1, 486, 298 
Refined: 
Naphthas, including all lighter 
products of distillation ...... 310 $61 3, 673 DON (esac beet ae ce 
Hluminating................... 45, 943 6, 857 447,050 63, 303 | 16,519, 394 993, 751 
Lubricating and heavy paraffin. 155 601,283 | 127,561 | 3,249,545 454, 941 
Residuum, including tar and all 
other from which the light 
bodies have been distilled.... ..ooococcccclococcccncoleconoccconoolenncnonoso 8,415,971 | | 253,744 
Total 46, 553 7,073 | 3,732,841 | 302,276 | 58, 230, 095 | 3, 188, 734 
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Exports of crude and refined petroleum from Texas, by customs districts, in 1906, in 
gallons—Continued. 


| Paso del Norte. Saluria. Total. 
Kind. Se a 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Crude, including all natural oils, | i 
without regard to gravity....... pr T RS | 56,099 | $1,870 | 32,692,119 $1,599,042 
Refined: | 
Naphthas, including all lighter | 
products of distillation. ...... 29, 129 $4, 620 9,794 1,047 42,906 | 6, 266 
Iluminating................... 59,778 7,146 85, 160 14,813 | 17,157,325 : 1,085,870 
Lubricating and heavy paraffin. 164, 431 25,212 64,919 11,874 | 4,170,478! 619,743 
Residuum, including tar and all 
other from which the light 
bodies have been distilled....'............ ... eee eee 3, 906 367 | 8,419,877 254, 111 
Total A tnd: 253, 338 | 36, 978 | 219,878 | 29,971 | 62, 482, 705 | 3, 565, 032 


LOUISIANA. 


Jennings.—The output of oil from the Jennings pool was well main- 
tained during the year, the quantity being greater in 1906 than in 
any previous year. In May and June the quantity of oil delivered 
from the field was over 1,000,000 barrels a month. From June on 
there was a gradual falling off in the production each month, in 
December only 513,425 barrels of oil being produced. There were 71 
ea ars in the Jennings pool in 1906, of which 48 were productive 
and 23 i 

Caddo district —The first shipments of oil from the Caddo pool were 
made in December, 1906. This district is situated in northwestern 
Louisiana, in Caddo Parish. Caddo Island is 22 miles north of the 
city of Shreveport. The island is 3 miles long, north and south, and 
2 miles wide, east and west. It is traversed by the Kansas City 
Southern Railway, the station of Caddo being nearest to the oil and 
gas developments. 

Favorable indications in the way of gas from shallow wells and 
springs have been known in this locality for a number of years. In 
the latter part of 1904 wells were drilled by the Latex Oil and Pipe 
Line Company. These wells demonstrated the existence of two hori- 
zons of favorable indication—one at about 900 feet and the other at 
about 1,500 feet. In March, 1905, the Caddo Lake Oil and Pipe 
Line Company sank a well to a depth of 1,556 feet and procured a 
showing of oil which filled the casing for 1,200 feet. The gravity of 
this oil was from 35° to 37° Baumé. The results of this well caused 
much development work. 

The Producers’ Oil Company of Texas entered the field and drilled 
a well to the southeast of the Caddo Lake Oil and Pipe Line Com- 
pany’s well, which resulted in a good gas well. The second effort of 
the Producers’: Oil Company resulted in a blow-out of the ground 
about the well. The gas was strong enough to form a large hole, in 
which the derrick and machinery used for drilling were entirely swal- 
lowed up; the surface water flowed into this hole and a boiling 
cauldron was formed from the escaping gas. The gas afterwards 
caught fire and burned for some months. The third well of this 
company was no more successful than the second, resulting in 
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another blow-out. At the end of the year 1905, 3 successful gas 
wells had been completed, 2 by the Caddo Lake Oil and Pipe Line 
Company and 1 by Messrs. Brown Brothers. The Producers' Oil 
Company’s well No. 1 was then being drilled deeper. 

During the first months of 1906 a number of successful gas wells 
were completed. A gas line was laid by the Citizen’s Oil and Pipe 
Line Company from the field to Shreveport, where the gas was 
delivered b: ocal consumption. During the latter half of 1906 a 
well was drilled to the west of the railway on Caddo Island to a 
depth of 2,285 feet. At this depth strong indications of 27? gravity 
oil were found. At this same time the Producers Oil Compan 
secured a well at about the same depth on Pine Island. This well 
flowed by heads. From existing knowledge it seems probable that 
there are 3 profitable horizons in the Caddo district, a light gas hori- 
zon at about 900 feet, a very strong gas horizon with some oil at 
about 1,500 feet, and & horizon with 27? gravity oil between 2,200 
and 2,300 feet. 


PRODUCTION, VALUE, AND SHIPMENTS OF LOUISIANA PETROLEUM. 


In the following table will be found the quantity of crude petroleum 
produced in Louisiana from 1902 to 1906, inclusive, by months: 


Production of petroleum in Louisiana, 1902-1906, by months, in barrels. 


1906. 
Month. 1902. 1903. 1904. 1905. m 
Jennings. Other. 
Us CM ecole dee ERA 46, 560 35, 242 876, 096 701, 357 2, 830 
February........]............ 65, 108 37,720 778,852 676, 066 2, 830 
E esse xx 82, 900 37, 446 979, 010 143,197 2, 830 
ADF A A, ex coss 83, 725 66, 239 768, 686 702, 469 2, 830 
MAY... oec eu 25, 000 75, 279 88, 152 623, 283 | 1,074,917 4,092 
JUDO: oe pase eens 60, 000 97,137 86, 585 764,392 | 1,000,854 7,763 
JUly AAA 75, 000 95, 473 82, 356 661, 064 719, 353 4, 069 
August.......... 92, 804 78, 017 341, 282 731,820 i 3, 935 
September....... 68, 723 67, 345 521,191 632, 351 699, 051 4,763 
October.......... 81,257 : 530, 502 747, 636 744, 778 3,218 
November....... 70, 707 63, 994 557, 505 661, 682 614, 242 4,759 
December........ 75, 036 95, 603 9/4, 678 685, 544 513, 425 8, 435 
Total...... 548, 617 917,771 | 2,958,958 | 8,910,416 | 9,025,174 52,354 | 9,077,528 


In the following table is given a statement of production and value 
of crude petroleum in Louisiana, 1902 to 1906, by fields: 


Production and value of petroleum in Louisiana, 1902-1906, by districts, in barrels. 


Jennings. | Welsh. Anse-la-Butte. Total. 
Year _ __  ______«—- —___ —_—_———— --_—___= GE En (se 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
1902......... 548, 617 | $188, 985 | A EP IA Mcr 518, 617 | $188, 985 
1903......... " 391, 066 25,162 | $25,162 | PA rra 917, 771 416, 228 
1904......... 2,923, 1, 049, 144 35, 24.4901: 55: 23526 A 2, 958, 958 | 1,073,504 
1905......... 8,891,416 | 1,589, 825 10, 000 7,500 9,000 | $4,000 | 8,910,416 | 1, 601, 325 
1906......... 9, 025, 174 | 3,525,879 23, 996 17,405 a 28, 358 14,554 | 9,077,528 | 3,557,838 


a Includes the production of Caddo district. 
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Average monthly price of crude petroleum per barrel at wells in the Jennings oil field in 
1904, 1905, and 1906. 


Month. 1904 1905. 
JanUNTy oho coos ie oe Cece tea eee $0.30 | $0. 15-$0. 20 
RebtüBEy AA A A A . 90 .15- .20 
| ig eM DT m .40 .ló- .22 
A ril * Qc 9 M 9 9 9" € à à & 9 9 9 9 9 9 € 9 9 O9 9 9 9 € qQ ^ 9 9» 9 9 9 9 6€ € 9 9 9 9 9 5 9 9 9 B 9 6 9 * * 9 ^ $0. 40- .50 . 12- .22 
ay %£0460000000000000000000%0.%..00.0U%. 0 %0/.:.00.00..00600.....:..0. 000. . 46- .50 . 12- .22 
JUDO cia si d Euro LEES .50- .52 .12- .20 
A eel aa E Te tee aero ee .45- .57 .12- .20 
O A O O eee? .40- .50 .16- .20 
Seprem Der ui a EDE .30- .44 .18- .20 
October A in DPUED EDU atecu twit .30- .46 .18- .23 
NOVEDOSA a A eee .22- .35 .20- .25 
Fe Sisk NEN FEM SN PE .18- .33 .20- .27 

AVerBEO... lloc il elle V A . 3589 1788 


The following table gives a statement of shipments of crude petro- 
leum from stations on the line of the Louisiana Western Railroad 
Company and Kansas City Southern Railway in Louisiana during 
the year 1906, by months: 


Rail shi ts of crude petroleum from .lennings, Mermentau, Egan, Lake Charles, and 
C stations, Louisiana, during the year 1906, by months, 1n barrels of 42 gallons. 


Jennings. Mermentau. Egan. Lake Charles. Total. 

Month Quan Quan- Quan- Quan- Quan- 

rs.) tity. | C8T9.| tity. | Cars. tity. | Cars tity. | “ars. | ‘tity. 
January....... 2,040 | 447,985 837 ' 180,879 312 77,529 4 572 | 3,193 706, 965 
February...... 1,864 | 409,704 796 172,000 314 80, 114 2 347 | 2,976 662, 165 
March......... 2,002 | 447,611 | 841 ' 182,619 | 854 | 196,460 | 207 | 38,208 ¡ 3,904 | 864,958 
April.......... 2,128 | 455,291 415 86, 58 684 | 140,049 933 | 168,533 | 4,160 850, 454 
BY AAA ,1 489, 691 400 81, 494 848 | 172,174 | 1,106 | 197,123 | 4,502 940, 482 
June........... ‘ 406, 969 243 ; 1, 387 ‘ 935 | 177,563 | 4,200 940, 237 
July........... 1 357,631 | 740 | 162.359 | 1,282 1,067 ,842 | 4,586 | 1,013, 167 
August 1,614 | 370,378 143, 054 964 | 219, 465 648 | 125,965 | 3,832 858, 862 
September..... 1,762 | 382,114 320 72,377 484 99, 047 57 11,186 | 2,623 564,724 
October....... 164, 625 171 41, 350 334 67,519 48 9,529 | 1,382 283,023 
November..... 906 | 207,750 141 26, 697 316 61,770 90 19,144 | 1,453 315,361 
December ..... 1,188 | 293,511 159 33, 403 232 48,378 | 4238 51,292 | 1,817 426, 584 
38, 628 | 8, 426, 982 


Total....|19, 613 |4, 433, 260 | 5. 669 


1,243,753 | 8,011 is | 5,335 |1,006, 164 


aIncludes 8 cars shipped from Caddo (Ananías). 


Nore.—These are the official figures, calculations being made on the basis of 310.8 pounds of crude 
petroleum to a barrel of 42 gallons. 


CALIFORNIA OIL FIELD. 


GEOLOGY. 


The conditions under which oil is prospected for in California are 
different from those in the other great oil fields of the United States. 
In California oil outcrops, or seepages of oil, have led to the discovery 
and development of most of the important districts. 

The principal oil-bearing formations of California are of Tertiary 
age in the Miocene and Phocene periods. These formations are of 
great thickness, amounting to many thousands of feet. They con- 
sist principally of shale, sandstones, and clays. These rocks are 
generally soft, although occasionally hard streaks, called “shells,” 
are found, which usually contain some calcareous material. Sand- 
stones are the porous medium in which the petroleum is mostly 
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accumulated. Separate sandstone beds are often many hundreds 
of feet in thickness, though not uniformly saturated with petroleum 
throughout their full mass. 

The sedimentary formations of California have been much dis- 
turbed owing to the thrusting up through them of the granite cores 
of the Sierra Nevada and the Cont Ranges. Along the flanks of 
these mountain ranges the sedimentary formations lie in tilted and 
distorted conditions. This tilted condition has brought the different 
beds to the surface, and it is along these outcrops that the indications 
of petroleum occur. These indications consist of rocks whose pores 
are completely filled by asphalt or by slowly seeping springs of petro- 
leum. Faults and fissures in a formation often form seepages. of 
petroleum from saturated porous strata below, which do not appear 
on the surface. 


WELL DRILLING IN CALIFORNIA. 


The conditions in California are unfavorable for the economical 
drilling of wells. The hard shells which exist in the soft rocks, and 
which must be passed through at an angle, have a tendency to change 
the direction of the holes, causing much expense and trouble from 
crooked holes. Most of the formations between the hard shells ma 
be classified from the driller’s point of view as “‘caving material." 
It is seldom that rock is found that will stand up and form good walls 
during the drilling of any considerable depth. To overcome these 
difficulties a number of changes are made in the rig and machinery 
used in California from the standard rig used in the eastern fields. 
The machinery is all heavier; the casing used is heavier; the rig is 
built with corner posts from base to crown, and is reenforced in a 
number of ways. In front of the band wheel is & second bull wheel 
called the ‘‘calf wheel," from which runs a cable over an extra she 
in the crown of the derrick. The ''calf wheel" is used for handling 
the string of casing. 

The caving condition of the material penetrated makes it necessary 
for the casing to follow immediately after the drill. The well is 
therefore drilled 20 or 30 feet, and then the sides of the holes below 
the casing are underreamed out and the casing is lowered. To keep 
the casing free and prevent it from binding by material lodged at the 
hard shells passed through, the full string of casing is moved up and 
down at short intervals. The extra weight and strength of the mate- 
rial and the increase of labor in underreaming and moving casin 
add greatly to the expense of the wells. In the Coalinga field wel 
between 2,000 feet and 3,000 feet in depth cost between $20,000 and 
$30,000. 

| DEVELOPED OIL AREAS. 


The principal developed oil areas of California are within four coun- 
lies Kern and Fresno counties in the San Joaquin Valley and Santa 
Barbara and Los Angeles counties near the coast; in other counties, 
as Ventura, Orange, San Mateo, and San Luis Obispo, oil pools exist, 
but the production from them is comparatively small. 
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Kern County contains important oil pools upon both the west and 
the east side of the San Joaquin Valley. Upon the east side of the 
valley is the Kern River pool, and along the foothills of the Coast 
Range, on the west side of the valley, are the three districts of Sunset, 
Midway, and McKittrick. 

Kern River pool.—The Kern River pool is situated 5 miles north of 
the city of Bakersfield, the surface being in the low foothills north of 
Kern River. This pool is one of the most important in the State, 
considered with reference to the quantity of oil already produced. 
The area was first prospected in June, 1899, and was rapidly devel- 
Opec during the remainder of that year and in 1900. At that time 
the limits of the pool were pretty well defined. "The area now included 
within the oil-producing limits is about 4,800 acres. 

The oil accumulation is found in a number of very loose sands lyin 
from 450 to 1,000 feet below the surface. The material ad 
through before reaching the oil sands is first alluvium or drift, and 
then strata of blue clay, and of sands which carry water. Directly 
above the oil sands is a stratum of blue clay of variable thickness in 
different parts of the field. It is in this clay stratum that the casing 
shutting off the upper water is landed. 

The combined thickness of the different oil sands is estimated in 
some cases to be as much as 300 feet. It is probable, however, that 
this estimate is excessive and that a thickness of less than 100 feet 
would be ample for the average of the field. Below the oil sands is a 
second water-carrying sand. 

Within the pool, on January 1, 1907, there were 845 wells, of which 
52 had been drilled during 1906. The drilling is not evenly distributed 
over the acreage, but is in bunches along property lines and upon the 
smaller leases. Of the total 4,800 acres about 2,600 acres may be 
said to be drilled. 

In the different parts of the field water has entered the oil sands. 
It is probable that in some cases this water comes from the water 
stratum above the oil sands and finds its way down along the larger 
casing through the clay stratum above the oil; in other cases from 
the water stratum below the oil sands where the wells have been 
drilled too deep. The effect of the water is to add to the expense of 
producing the oil. A territory having gone to water can not be 
abandoned, as the water area would then rapidly enlarge. The con- 
tinuous pumping of wells whose production is nine-tenths water is an 
expense that must be added to the cost of the production of oil from 
other wells. The final result of the entrance of water into the sand 
will be to Av a the production in those parts of the field which are 
high, while the lower areas of oil-producing sand will go permanently 
to water. The area which now shows water within the oil sand is in 
all about 160 acres, divided into four different spots within the pool. 

Sunset, Midway, and Mc Kittrick pools.—The Sunset, Midway, and 
McKittrick oil pools are to the southwest of Bakersfield, about 40 
miles across the San Joaquin Valley. They together extend for a 
distance of about 25 miles along the foothills of the mountains in a 
northwest-southeast direction. The oil is procured from light-colored 


876 MINERAL RESOURCES. 


siliceous shale, or from rocks adjacent to the shale. These forma- 
tions have a dip of about N. 30° E. and are at an angle of inclination 
of 20° to 80°. 

Sunset, the southernmost of these pools, furnishes a very heavy oil 
of from 10° to 12° Baumé. This oil is almost entirely consumed in the 
manufacture of asphalt and in the building of roads. Within the 
Sunset district are about 1,700 acres that may be considered as proved 
oil territory. The production from this field is shipped by tank cars 
on a branch of the Southern Pacific Railroad. 

The Midway pool is the extension to the northwest from the Sun- 
set. The area that will probably produce oil in the Midway pool is 
roughly determined as being between 10,000 and 12,000 acres. No 
oil from this area has been delivered to the market up to the present 
time. Negotiations are now in progress which will probably result in 
the laying of a pipe line into this field by the Standard Oil Company 
of California during the summer of 1907. 

The McKittrick pool is to the northwest of Midway, although prob- 
ably not a direct extension of that pool. The area that may be con- 
sidered within the defined oil limits of this pool is about 2,000 acres. 
The oil produced at McKittrick is shipped by tank cars over a 
branch of the Southern Pacific Railroad. 


FRESNO COUNTY. 


The oil pools of Fresno County that have been developed up to the 
present time are at the eastern edge of the foothills of the Coast Range 
and on the western boundary of the San Joaquin Valley in the vicinity 
of Coalinga. | 

Coalinga district.—The Coalinga district may be divided into 3 sepa- 
rate pools—the Oil City pool, the East Side pool, and the West Side 
pool. These different pools derive their oil from different horizons 
and produce oil different in character and gravity. 

The Oil City pool is situated in N. 4 sec. 20, T. 19 S., R. 15 E. The 
limits of the accumulation have been well defined, the total producing 
area covering about 160 acres. The depths of wells in this pool are 
from 900 to 1,700 feet, and they produce oil from sandstone of the 
Eocene period. The oil is of a clear, green color and of about 33 
degrees gravity. The location of this pool is to the north and west 
of the outcrops of the formation which produces oil in the East Side 
and West Side pools. 

The oil-producing formation of the East Side pool outcrops through 
secs. 2, 10, 16, and 21, and the south corner i sec. 20, T. 19 S., R. 
15 E. From the south corner of sec. 20 a break in the formation 
extends in a southeast direction through secs. 28, 33, and 34. To the 
southeast of this outcrop and to the northeast of the break is the area 
of East Side pool. Within this area oil is produced from two horizons 
in the formation of the middle Neocene period, the oil of the upper 
horizon being from 26° to 28° gravity and of the lower horizon from 
20? to 22? gravity. The formations dip from the outcrop to the 
southeast. On January 1, 1907, there were 149 wells within the East 
Side pool, mostly situated in secs. 22, 27, 28, and 34. The outlying 
wells have virtually proved a total of 3,600 acres, with the prob- 
ability that this acreage will be doubled. 
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The outcrop of the oil-bearing formation of the West Side pool 
extends over sec. 20, T. 19 S., R. 15 E., through sec. 30, and into sec. 
36, T. 19 S., R. 14 E. Thence south through the second tier of sec- 
tions to the eastern edge of the township, and through sec. 1, T. 21 S., 
R.14 E. Within this area, 2 miles to the east of the outcrop, is the 
West Side pool. The oil of this pool comes from loose sand forma- 
tion, probably of the middle Neocene. The oil is black in color, and 
from 16 to 18° gravity, the oil growing lighter down the dip of the 
sand. On January 1, 1907, there were 137 wells in the West Side 
poor yc in sec. 31, T. 19, secs. 16 and 17, T. 19, and secs. 1 and2, 

. 20 S, R. 14 E. Within the oil-defined limits there are about 
2,800 acres. 

SANTA BARBARA COUNTY. 


The Sant& Maria pool is the most important in Santa Barbara 
County. It is situated 6 miles south of the town of Santa Maria. 
The structure of the formation is a completed dome upon an anti- 
clinal ridge, which extends from northwest to southeast. Within the 
area of the oil pool are 2 horizons from which oil is produced. The 
first is at a depth of from 1,500 to 1,700 feet, and the second at a 
depth of from 2,400 to 3,200 feet. The lower horizon has produced 
some wells of enormous daily capacity. Within the Santa Maria 
pool, as now developed, is an area of about 2,800 acres. 

South of the Santa Maria pool and north of the town of Lompoc 
an area, has been tested and shown to be oil-bearing in paying quan- 
tities over a number of acres. This is known as the Lompoc pool, 
one that will probably furnish a large quantity of oil in the future, 
but up to the present time it has not been. extensively developed. 
At Summerland, to the east of the city of Santa Barbara, oil has been 
produced for a number of years. This pool lies along the coast. It 
is defined in area and partly exhausted, the production for the year 
of 1906 being only 81,848 barrels. 


LOS ANGELES COUNTY. 


Los Angeles County has a number of oil pools. They are at Whit- 
tier, Puente, Los Angeles city, Salt Lake, and Newhall. The most 
important is at Salt Lake, situated to the west of the city of Los 
Angeles. The ground surface at this pool is covered with alluvial 
drift, and no information can be obtained as to the condition of the 
structure of the oil formation prior to the drilling of the wells. The 
first wells were drilled, owing to the presence of a large seepage and 
deposit of'asphalt. During the year 1906 a number of wells were 
drilled in this pool with generally favorable results, though an in- - 
creased production is not shown by the reports of the company 
operating within the field. The oil pools of Los Angeles County 
have maintained the general average of production during the year 
1906 with but little new development work. 


PRODUCTION AND CONSUMPTION. 


During the hog 1906 there were 33,098,598 barrels of oil pro- 
duced within the State of California. This is a decrease of 328,875 
barrels from the quantity produced during the preceding year. This 
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falling off was in no way caused by exhaustion in the fields. For the 
five years preceding 1906, the quantity of oil produced each year in 
California increased at the rate of from about 4,000,000 to 10,000,000 
barrels per year. The growth in consumption did not keep up with 
this tremendous rate of increase. The consequence was an accumu- 
lation of stocks and a resultant fall in price until the 33,427,473 
barrels produced in the year 1905 sold for an average price of 24.5 
cents per barrel. This price was less than the cost of production in 
the smaller pools and did not justify development in the larger pools. 
With this condition existing, great energy was displayed by those 
interested in the oil business to increase the market. - This was shown 
in the establishment of a line of tank steamers for the transportation 
of crude oil and in the building by the Union Oil Company of a pipe 
line across the Isthmus of Panama to furnish cheap transportation 
for California oil to the Atlantic. The low price and the energy of 
those seeking contracts for the future delivery of crude oil soon 
raised the rate of consumption beyond that of production, making 
the year 1906 notable for increased consumption. 

Contracts have been entered into for a large export trade with 
Japan, Hawaii, and Chile at prices not generally known. These con- 
tracts will call for millions of barrels to be delivered each year for 
some years to come. California has a large area from which oil can 
be produced, but when the cost of developing the pools and the future 
cost of raising the oil from the ground are Considered. it is doubtful 
if the area is very large within which there will be a profit at & price 
less than $1 per barrel at the wells. At the present time a number 
of the pools are new and have the advantage of the gas pressure 
to assist in raising the oil, but this condition can not last for many 
years. The expense of pumping will probably be large in most of the 
great pools because of the loose sand from which the oil is procured 
and whith may soon necessitate bailing instead of pumping. 

The domestic consumption of oil is sure to increase, and will easily 
take care of the production as long as the price does not rise to a 
point where coal can be used upon the Pacific coast in competition. 

During the year 1906 there were within the United States 10,290 
miles of railroad operated by fuel oil, and 868 miles on which fuel oil 
was used in part. The total consumption of oil for this purpose 
amounted to 15,577,677 barrels. Exact figures as to how much of 
the oil thus consumed was produced in California are not obtainable, 
but a close estimate credits California with 9,563,314 barrels thus 
consumed. The use of petroleum as fuel in metallurgy is but just 
started; the consumption of oil for the maufacture of illuminating 
gas is already very large. All of these uses, with the ever increasing 
demand for fuel as a generator of steam, indicate that the domestic 
consumption of California fuel oil might easily grow to 50,000,000 
barrels a year within the next few years. This quantity would in 
fifty years equal the enormous total of 2,500,000,000 barrels, which is 
many times the present probable supply. 
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In the following table will be found the production and value of 
crude petroleum in California for the years 1905 and 1906, by counties: 


Production and value of crude petroleum in California in 1905 and 1906, by counties. 


Los Angeles 
Orange 


Santa Barbara 


County. 


c.0102. 0... .<. a... on.cor. ooo 
e... o... ...nÁo.n..n..n. no... .. o» 
co ....o. o... .o..n.....o» o 
.- <<. ...0...—. e... .o.on.o.o 
...o..o.nooeo....on.. on.» 


. e... ..... o. nee.no...o ooo 


1905. 
Price per| Quantity 

Value. | barrel. | (barrels). 
$2,657,000 | $0.24 | 7,991,039 
2. 604, 563 "186 | 14,520, 854 
930, 349 "268 | 3,449,119 
673, 383 "471 | 2,032,637 
1,015, 620 [378 | 4,774,361 
212,973 63 299, 124 
17, 949 355 | m 

8, 201, 846 EE 33, 098, 598 


Quantity 


(barrels). 


14, 487, 967 


2, 681, 837 
337,970 


50, 563 


1906. 
Price per 
| Value. barrel: 

t $1, 848, 300 $0.231 
3, 342, 760 .230 
1, 584,613 .459 
1,014, 337 .499 
1,633, 215 .342 

119, 275 .399 
10, 930 .347 
. 289 


| 9, 553, 430 


The following table shows the production of crude petroleum in 
California, by counties, from 1902 to 1906, inclusive: 


Production of crude petroleum in California, 1902-1906, by counties, in barrels. 


Year. | Fresno. Kern. 
1902........ | 572,498 9, 705, 7 
1903........ 2, 138,058 18, 077, 900 
1904........ 5,114,958 119, 608, 045 
1905........ 10, 967,015 114, 487, 067 
1906........ 


7, 991, 039 pur 


1,938, 114 
2, 087, 621 
2, 102, 892 
3, 469, 433 
3, 449, 119 


Sa 
Orange. | anta 


Barbara. 


| MÀ | | —————— [M 


1, 413, 782 
1, 473, 335 
1,429,688 '2, 684, 837 
2, 032, 637 E 774,361 


Ven- Santa San 

tura. | Clara. | Mateo Total. 
484, 764 |........ 1, 800 | 13, 984, 268 
348,295 | 5,607 | 5,137 | 24, 382, 472 
517,770 | 41,928 | 1,500 | 20,640, 434 
337,970 50, 563 33, 427, 473 
299, 124 31, 464 33, 098, 598 


a Includes oil produced in San Luis Obispo county. 
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In the following table will be found the number of wells drilled in the 
different counties of California during the year 1906, with the number 
producing in each county at the beginning and the end of the year: 


Well record in California, 1906, by counties. 


Wells January 1, 
1906. 


County. MN ARAM 

Active Idle. Total. 
Fresno................. 244 12 256 
KO. cogi pases 855 170 | 1,025 
Los Angeles............ 695 | 137, 832 
OTON RO cación da 161 0 161 
Santa Barbara......... 228 30 258 
VEntUTA ains 152 BA 236 
Ban Mateo............. \ 4 6 10 
San Luis Obispo....... 


.*..o.........o 


Wells drilled 


Wells January 1, 
1907. 


in 1906. Wel Wells 
aban- drilling 

Pro- doned in | January 
ducing Dry. 1906. | Active.) Idle. | Total.| 1, 1907. 

33 2 1 274 12 286 18 

59 0 11 901 | 172 | 1,073 0 

42 3 126 711 37 748 5 

14 0 2 173 0 173 1 

17 0 0 245 30 75 36 

1 0 0 167 7 237 3 

1 2 0 5 6 1l 1: se 

CEU A A MA EA E CINE MORES 
7 140 | 2,476 | 327 | 2,803 | 63 


21650—m r 1906——-56 
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OTHER STATES. 


WYOMING. 


The oil developments in Wyoming during the year 1906 have been 
at a standstill. Fields capable of producing oil in commercial 
quantities are known in different parts of the State, but the lack of 
transportation facilities for the heavier grades of oil prevented any 
increase of production during 1906. 

At Spring Valley, near the Union Pacific Railroad, a field capable 
of producing a light oil is known. The lack of a market has pre- 
vented development. A refinery is building in this district which will 
probably furnish a future market for the crude oil. 

In the following table is found the production of petroleum in 
Wyoming from 1894 to 1906, inclusive: 


Production of petroleum in Wyoming, 1894-1906. 


jT C-——————— wis ane barrels 2,369 | TOO occas ista barrels 5, 400 
E ÓN do 3,455 | 1902....................... do 6, 253 
O NND do 2,878 | 1903.....................- do 8, 960 
TA eooek obe eco do.... 3,650 | 1904....................... do 11, 542 
Tr eese ee do 5,475 | 1905....................-.- do 8, 454 
TA NE do.... 5,560 | 1906......................- do.... 27,000 
1900- A do. 5, 450 
COLORADO. 


The production of crude petroleum in Colorado during 1906 
showed a decrease of 48,656 barrels as compared with the output of 
1905. 

In the following table is given the production of crude petroleum 
in the Florence and Boulder fields, by months, in 1905 and 1906: 


Production of crude petroleum in the Florence and Boulder fields in 1905 and 1906, by 
months, in barrels. 


1905. 1906. 
Month. 
Florence. Boulder. | Total. | Florence.| Boulder.| Total. 

TADA ttc Sse eee 36, 950 | 37, 013 23, 561 2,618 
Febrüüry....er ueteri nr EE dS dep 31, 721 961 | 32, 682 23, 225 2, 834 
March Ioco iia 33, 338 1, 280 34, 618 25, 515 2,334 
ADF scans ei E LOL A i E, 32, 629 1,600 34, 229 24, 475 2, 740 

BV POMPE RH ote Hees TOM 32, 122 640 32, 762 25, 730 2, 904 
TUDO cise oS tee oe te eee uie iE eL UE 29, 358 1, 100 30, 458 24,011 2, 173 
A at A tees 27,691 730 28, 421 25, 435 3, 290 
A 80... 1 A eae uA Eo 29, 188 043 30, 131 24, 122 6, 415 
Sentem Der os... eee ewes IA 29,5 405 29, 988 20, 445 5,728 
October o dosis su soma e oe 28 946 | 29,214 | 20,208 4, 990 
November... oi Soe revi ice SEE SE 27,075 565 27,610 19, 316 4, 630 
December..................-.. crees nr coo 28, 700 382 29, 082 22, 587 8, 296 


a Estimated shipments. 
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In the EN table will be found the production and value of 
crude petroleum from the Boulder and Florence fields in Colorado 
from 1902 to 1900, inclusive: 


Production and value of crude petroleum in Colorado, 1902-1906, by districts, in barrels. 


Boulder. Florence. Total. 
Year. SS SS AR 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
AA oe EE RO DES 11,800 |.......... 385, 101 |.......... 396,901 | $484, 683 
E Ae 9 2n ped A 36, 722 |.......... 447,203 |.......... 483, 925 431, 723 
Y 1 eu oen dw Fiet due 18,167 | $20,034 483, 596 | $558, 001 501, 763 578, 035 
A ETT eS educta teat 10, 502 11, 502 365, 736 | 326, 104 376, 238 337, 606 
J906 iO a 48, 952 53, 847 278,630 | 208, 828 327, 582 262, 675 


MISSOURI AND MICHIGAN. 


In Missouri oil has been found in Clay, Vernon, and Jackson coun- 
ties. In Clay County three wells have a small production. Vernon 
County produces a lubricating oil with an asphalt base. The oil of 
Jackson County is also of lubricating quality. It is very black in 
color and almost entirely free from grit. 

At Port Huron, St. Clair County, Mich., are 12 wells which have 
been producing a small quantity of petroleum for several years. 
The ol is dark green in color and of 38? gravity. The wells produce 
two-thirds of & Darrel a day from brown lime rock at a depth of 537 


feet. 

Production of petroleum in Missouri, 1901-1906. 
TIO E, barrels.. 22,335 | 1904................... barrels.. 92,572 
A etra Res do.... . 0757] 1900... e: etr per s do.... 53,100 
1908 sosen dn A Secus do...« 53,000 | 1906. rehenes do.... 53,500 


HAWAIIAN ISLANDS. 


In the following table are given the exports of petroleum products 
to the Hawaiian Islands from 1903 to 1906, inclusive: 


Exports of petroleum products to Hawaii from the United States, 1903-1906, in gallons. 


Crude. Naphtha. Illuminating. Lubricating. 
Year. «—— —Á—M— Lo ——— — M— nan ——— m ——— DÀ n" 
Quantity. Value. | Quantity.) Value. |Quantity.| Value. | Quantity. | Value. 
AAA 21,858,588 | $726, 974 262,682 | $33,412 | 1,372,570 | $203, 803 131, 445 $50, 232 
1004. cue ec Ro rore 18, 470,010 | 640,957 243, 063 29,709 | 1,015,828 | 168, 490 139, 640 52, 658 
TOO ree 31,904, 340 |i, 112,939 320, 703 39, 069 892,094 | 142,313 195, 850 61, 605 
A 38, 883,100 | 871,830 500, 975 71,954 | 1,225,864 | 199, 443 241, 567 76, 134 


a Includes the production of Michigan and Oklahoma Territory. 
5 Includes the production of Michigan. 


~ 
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The following table shows the exports of petroleum products to 
the Philippine Islands in the fiscal years 1903 to 1906, inclusive: 


Exports of petroleum from the United States into the Philippine Islands in the years 
ending June 80, 1908-1906, by kinds of oil, 1n gallons. 


Naphtha. Illuminating. Lubricating. Total. 
Year. EEE WA eS MMC EE ICI LIE MEME OFRECEN 
Quantity. Value. | Quantity. Value. | Quantity. Value. | Quantity. Value. 
O uri , 000 $5,715 | 2,803,101 | $265, 624 57,006 ,309 | 2,880,107 | $279, 648 
E A 50, 210 9, 3,294,020 | 385,171 102, 721 23,717 | 3, 446, 951 418, 883 
IO ctas 05, 000 16, 384 | 7,358,810 | 750,817 161, 734 31,799 | 7,625, 544 799, 000 
1908... ees 450 1,641,178 | 160,978 232,017 40,044 | 1,873, 645 210, 104 


PORTO RICO. 


The following table shows the variety, quantity, and value of the 
petroleum products exported from the United States to Porto Rico 
in the years 1903 to 1906: 


Exports of petroleum products from the United States to Porto Rico tn the years 1903-1906, 


in gal 
Crude. Naphtha. Illuminating. Lubricating. 
Year. _ == > - a S xau MEME 
Quantity. Value. | Quantity. Value. | Quantity.| Value. | Quantity.| Value. 
1903 A A A 3, $602 | 1,063,041 | $123, 947 , 520 $15, 432 
TOO A AA, A 14,515 2,073 | 1,096, 7 132, 656 117,702 23, 185 
A A ixe eeu ue 49, 493 7,097 | 1,365,446 | 140,569 , 513 20, 253 
1906 AAA 16, 585 $1, 224 79, 841 17,766 | 1,315,589 | 151,013 196, 732 41,777 
EXPORTS. 


The following tables are the official statement by the Bureau of 
Statistics of the Department of Commerce and Labor of the quan- 
tity and value of petroleum and its products (mineral oils) exported 
from ports and districts in the United States for the years ending 
December 31, 1905 and 1906: an 


Exports of mineral oils from the United States in 1905 and 1906, 1n gallons. 


1905. 
Port and kind. 
Quantity. 


——— ee ndi eed 


Philadelphlàa >... oia añ ner 
Galveston...................--ceeeee ce ee A 


>DOo.n..e. on... . bt: ...:anocon nn... ..oeoq e p$DDOOOO 
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Exports of mineral oils from the United States tn 1905 and 1906, in gallons—Continued. 


1905. 1906. 

Port and kind. eae ee en ee 

Quantity. Quantity. Value. 

ILLUMINATING. 
Baltimore ce nei Ie DeESA Se sek SE SEES 26, 346, 654 1, 422, 416 $114, 485 
Boston and Charlestown...................... : 338, 603 42,018 
DCIS WANG. taras eee 136, 267 2, 625 251 
New YO d oreo dad 496, 113, 191 , 427,210 | 34,301,950 
Philadelphia soccer rn e 314, 170, 691 310, 016, 971 16, 860, 418 
Galvestoli. cuicos o an 21, 560, 273 16, 519, 394 993,751 
Other Gistricts: .. ecco cuoco sese o ar e eia 22, 620, 675 50, 546, 885 2, 545, 430 
Total irn de is 878,274,104 | 54,858, 312 
LUBRICATING AND PARAFFIN 

Baltitiot8 ia 2,870, 846 4,958, 839 610, 492 
Boston and Charlestown...................... 110, 908 176,077 31, 895 
New Yoko cai ER e pue 71,564, 888 94, 329,314 | 12,358,999 
Philadelphia.................................. 29, 343, 447 44, 001, 460 4, 345, 237 
Galveston... uz. aereo ek o mw nw T pr mete SS 1,011, 417 3, 249, 545 454, 941 

Other districts ............ooooooonoooomooooo.. 2, 828, 699 4, 553, 287 | ; 
Total resesi csin erare ce e b eis 113, 730, 205 | 14,312, 383 151,268,522 | 18,689, 622 

RESIDUUM. 

Boston and Charlestown...................... 428, 712 21, 507 ,000 26,750 
Dela Wâl A ok Baa A te eee iss con sd rtc 1,515,740 40, 622 
NEW YOIE:.. iu err EUER REDEEM E 15, 500, 729 472,918 13, 428, 198 421,510 
Philádelplii. li edu eee o Ep eX RE eek 45,937,183 | 1,321,213 39, 397, 584 1,167,341 

GAalvestoli. siue o nr ord AREE RR ; , 327 47,746 8, 415,971 A 
Other districtS...........ooooooooooommommo.c.. 3, 995, 926 164, 312 1, 352, 272 61, 338 
Totals hisses M UL E 70,727,877 | 2,127,696 64, 644, 765 | 1,971,305 
Grand total..........................--- 1, 220, 513, 587 | 79,640,929 | 1,269,777, 645 | 85, 738, 866 

RECAPITULATION BY KINDS, IN GALLONS. 
1905. 1906. 

Quantity. Value. Quantity. Value. 
Crude petroleum.............................. 126, 185, 187 | $6,085, 592 148,045,315 | $7,731,226 
A IM." 28, 419,930 | 2,214,609 27, 544, 939 2, 488, 401 
Illuminating oil.......................... esse 881,450,388 | 54,900, 649 878,274,104 | 54,858,312 
Lubricating oil and paraffin................... 113,730,205 | 14,312, 383 151,268,522 | 18,689,622 
EN eh vec eU Den rrr Ls ws 70,727,877 | 2,127,696 64,644,765 | 1,971,305 
OURS ps or A esed vatE 1,220,513,587 | 70,640,929 | 1,269,777,645 | 85,738,806 

RECAPITULATION BY PORTS, IN GALLONS. 

Baltimore. .....: 2 I eeu S rene Ie Erepcn 29, 220, 600 $725,177 
Boston and Charlestown...................... 1,044, 263 101,538 
ii [a m RC 71, 259, 566 1, 518, 560 
New io) d Me EK n 598, 751,681 48, 323, 800 
Philadelphia.................eeeeeeeeeeeeeee es 416, 734, 471 27, 155, 105 
GaIVestOn rosee ede tie Ved ead iut sees qed dn 48, 545, 670 3, 188, 734 


eoeoeneeeesencewtesreeresenevneececacece 
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Exports of mineral oils from the United States in 1906, by months, in gallons. 


Month. , Quantity. Value. 

AS A TE EN A TU DR A RICE 105,388,501 | $7,181,076 
February. Pp A A E a ae ER ETEA 83, 419, 308 5, 903, 950 
PCN E EA E EE E S E N eal N A 121,057,768 | 8, 254, 208 
RUAN eo od eo ean O eee cae A p 102, 709, 172 7,086, 456 
BY coon TC X vC dhe ciate nial eos 97,719, 615 6, 628, 878 
IN 101, 792, 884 7,209,580 
SUNY. oia celu iE Sakae ogee ee leu red iier SRL e oL Po Eu 97,769, 026 6, 504, 755 
URN 6 ee eee I —— mL CENE 118, 850, 290 7, 797, 486 
Septem DOr nao soto ri Oe netic eee ee i ieee es Wee etn ate ad 110, 519, 609 7,210,036 
A A A Meee ld wee ended aes 112, 135, 050 7,614, 155 
November ccs A TE 112,173, 412 7,311, 543 
December: osos edcos ce See ieee els Bedi A A oe wend 106, 243,010 6, 976, 644 
Totál JS eooretuc bo RE WEdiRaiQicchns AA LE mp LUE 1,269, 777,645 | 85,738,866 


The following table exhibits the total production of crude petro- 
leum from 1901 to 1906, in barrels and in gallons, also the separate 
derivatives exported and their value, together with their sum and 
value. This amount represents approximately 45 per cent of the 
total refined product that was obtained from the crude petroleum in 
the United States during that period: 


Quantity of crude petroleum produced 1n, and quantities and values of petroleum products 
erporled from, the United States during each of the calendar years from 1901 to 1906, 
inclusive, in gallons. 


Production. Exports. 
T Mineral, runes or manu- 
ear. Mineral, crude (including actured. 
oe Gallons. all natural oils, with- |—————— ———————— 
E , out regard to gravity). | Naphtha, benrine, gaso- 
line, etc. 
1901.5 eevee iiss 69,389,194 | 2,914,346,148 | 127,008, 002 $6, 037, 544 21,684,734 $1,741,547 
O coca 88,766,416 | 3,728,210,472 | 145,233,723 6,331,011 | 19,682,637 1,392,771 
1903.............- 100, 461,337 | 4,219,376,154 | 126,511,687 6,782,136 | 12,973,153 1,518, 541 
o ............- 117,080,960 | 4,917, 400, 111, 176, 476 6, 350, 682 ,989, 422 2,321,714 
1005.5 dada 134,717,580 | 5,658,138,360 | 126,185, 187 6,085, 592 28, 419, 930 2,214,609 
1906... ses 126, 493,936 | 5,312,745,312 | 148,045, 315 7,731,226 , 044, 939 2, 488, 401 
Exports. Exports. 
Mineral, refined or manufactured. Residuum (tar, 
: pitch, and all 
us other, from which Totale rte 
Illuminati Lubricating (heavy the light bodies xpo 
ng. paraffin, etc.). have been dis- 
tilled). 
-— A ——  ——— A A Ž 
1901... 1827, 479, 493 |$53, 490, 713 | 75,305,938 |$10,260,125 |27, 506, 352 |$1, 254, 983 |1,079, 074, 519 $72, 784, 912 
1902.../778,800,978 | 49,079,055 | 82, 503 | 10,872,154 |38, 315, 760 922,152 |1,064, 233,601 | 68, 597, 
1903.../691,837,234 | 51,355,668 | 95,621,941 | 12,690,065 | 9, 753, 240 282,129 | 936,697,255 | 72,628, 539 
1904.. .|761, 358, 155 | 58, 384,273 | 89,688, 123 | 12,393,382 |34, 904, 100 | 1,174,156 [1,022,116,276 | 80,624, 
1905... |881, 450, 388 | 54,900,649 |113,730,205 | 14,312,383 [70,727,877 | 2,127,696 |1,220,513,587 | 79,640, 929 
1906. . .|878, 274, 104 | 54,858, 312 1151, 268, 522 | 18,689,622 [64,644,765 | 1,971,305 |1, 260,777,645 | 85,735,866 
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FOREIGN MARKETS. 


In the following table is given a statement showing the foreign 
markets for our oil in the four fiscal years ending June 30, 1906: 


Exports of petroleum in its various forms from the United States for the fiscal years 1903- 
1906, by countries and kinds, in gallons. 


Year ending June 30— 
Country and kind. 
1903. 1904. 1905. 1906. 
CRUDE 
Europe: : 

ÓN 82,192,041 | 66,212,481 | 47,015,325 55, 103, 511 
Germany. ariadna 6,338, 191 3, 990, 063 5, 669, 934 6, 543, 989 
A A ce view ok et a wan aic m mime n 1, 266, 406 774,085 lisina vs 
A eps EPA pee 11,095, 516 8, 066, 482 11,822, 756 13, 490, 077 

nited Kingdom.......................... 17,769, 325 12,021, 692 14,075,577 19,131,352 
Other Europe. so sscscwede see eee Reps 8, 166 100 529 , 290 

Totalo A ica met A 117, 403, 239 91,557,224 79, 358, 206 94, 270,179 

North America: 
MEXICO to roda 9, 859, 154 10, 938, 441 14,036, 517 14, 366, 495 
CUDR cae cake aces eosin os 5,119,813 6, 212, 648 7, 440, 234 6, 266, 626 
Dominion of Canadas conto ba a olaaa 5, 862, 148 22, 220, 665 23, 882, 943 
Other North America..................... 2,505, 014 1 3,073 45,1 
Totales —— v 17, 483, 981 23,016, 790 43, 700, 489 44, 561, 256 
South America. ..........-... 2.2 e eee cece eee ees 4,950 | ee S | 315 850, 180 
All other countries. A oeae oeeeeeeeee | 2,906 |.............. 7,000 
Total CEI us cc bosco Pe nes cee 134,892,170 | 114,576,920 | 123,059,010 139, 688, 615 
REFINED 
Naphtha 
Europe: 

e 2.5 5o dE So A sete ees 5, 550, 675 7, 147, 327 8, 980, 020 8, 417, 101 
GOfMAny A ee Ores code EIS PS 1, 866, 357 |.............. 3, 258, 042 3, 782, 176 
A MM HN 284, 302 268, 354 259, 648 
United Kingdom.......................... 2,376, 877 5, 942, 545 11,806, 289 12, 888, 828 
Other Europe is iaa 295, 713 6, 822 2,393,251 1,884, 941 

Totali 22 ce 10, 089, 622 13, 380, 996 26, 705, 956 21,232,694 

North America. ..... 2 correre m eae 1,042, 869 2,198, 312 1,645, 855 1,980,814 
West Indio a. sue eec re x e eR Y EE 23, 231 34, 601 32, 042 80, 
South America. cos. noes scdacs rnt aru r e Rx 292, 066 298, 760 502, 055 1,095, 499 
Asia and OCeaNia....oooooococccccccnonononno 913, 336 794, 264 1, 572, 965 1, 664, 071 
AÍriCas uio E A A coe nok 178, 104 203, 179 356, 882 703, 278 

Total ses 3, 049, 606 3, 529, 125 4,110, 699 5,524,000 

Total naphtha..................... .....] 13,139,228 16,910, 121 30, 816, 655 32,756, 694 

Illuminating. 
Europe: 
DEM ee ates nato yas 44, 141,816 38, 569, 610 39, 526, 415 43, 478, 987 
DONNA Koc ete Gone sutra RAUM REN ERGO , 966, 03. 22, 162, 981 15, 550, 986 18, 120, 251 
Franco: er ao 5, 326, 633 3,843, 527 9,875, 589 22,739, 414 
Germany in 111,336, 427 | 113,069, 00 126, 577, 304 110,336, 514 
AE yuck aN eue oe Sed 24,175,999 | 12,736,187 ,048, 026 28,979, 309 
Netherlands. ..........: 1. ccce ce euer eee 116,817,141 | 111,328,359 | 110,037, 453 123, 208, 276 
Sweden and Norway...................... 24,914, 630 28, 588, 783 25, 447,181 25, 626, 562 
United Kingdom.......................... 149,281,493 | 165,248, 727 | 174,057,928 190, 383, 239 
AA noes toa 3,069, 654 1, 466, 082 4, 482, 064 6, 021, 243 
Other Europe... cdas oi orn 2, 858, 717 1,417,570 1,336, 875 3, 569, 867 
DOUG) cutee eo ag ados 499, 488,543 | 498,430,827 | 529.939.821 | 572, 463, 662 
North America: 

British North America..................... 18, 485, 915 20, 085, 601 13, 767,128 11, 263, 304 
Central America ve e eeu LEE LIA A RR CU 1,057,131 1,331, 845 1, 462, 787 2,014,071 
MOXICO Soci oced 6 eo eco) dud estes gu stets 342, 000 409, 266 461, 200 2, 095, 939 

West Indies— 
Drs: a eaten duy 2, 891,930 2, 488, 025 2,538, 784 2, 679, 322 
A O cesi el 2,723, 404 2,912, 099 3,728,017 2,901, 690 
Other North America........ooooooo...... 622, 370 683, 418 709, 500 573, 702 
Total: So io A ER MESS 26, 122, 750 27,910, 344 22, 667, 482 | 21,528,028 

= a 
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Exports of petroleum in its various forms from the United States, etc.—Continued. 


——_$ MÀ —# E o — 


Country and kind. 


REFINED—continued. 


Tiluminating—Continued. 


South America: 


Asia: 
Chinese Empire........................... 
HOUPKONG cios ida 


ATEODUIDB-. I6 LIEU Ra seb uie Pun LR 
Brazil e Batak to ee pede dex area Sante 
s] MM" --—-—-——s— e ce emia ds 
UrügüBüy doc ssxsaa Rec eis es 
Venezuüelg... ocv ERR xD bees cues de 


East Indies— 


British des ups ise LEE DLE ELLE 


Ja | m 


Oceanía: 


British Africa 
Other Africa 


North America 
West Indies 


British Australasia......... beue Lo Ar Ds 
Philippine Islands.............:........... 
Other Oceania.................cccee eer nA 


Total illuminating...................... 


Lubricating. 


Netherlands 
United kingdom.......................... 
Other Burge cusa eur ar Ex | eed 


Total lubricating........................ 
Residuum (barrels). 


e... enn... oo... ..... e. oe. .n.o cocos. .nso 


a... e... 002 ca. .o.n.n..ovnasosoansa...n.o..nn.oa 


co nn.n.n.o nono neon... anar. nooo 
e. e.o nn... ..o. nn... e. o.e..nono.encao»s 
conoeo..ornnnaanrnn..n. ne. .eonnacoso 
**-9"e2200222229092929€9222*979*9 


**9e6€€9606025069»99292222»92999»^»»99^8-2222^9^4992* 
. 


eonoe ... no. ..n. even... ... nn... o... nn... e. nee nononssa 


* e .o noo on... ... oo noc. 9 o ^ * osos 


12, 107, 291 


3, 026, 178 


43, 782, 466 


19. 321,930 
16, 971, 990 


32,547. 509 
849, 415 | 


22,953, 588 
2,803, 101 
12, 435 


25,769, 124 | 
12, 287. 006 


1,997, 448 


699, 807, 201 


5, 431, 086 
8, 622, 352 
11, 670, 529 
2, 925, 126 


2, 740, 415 


72, 405, 029 
2, 606, 388 


616, 721 

3, 115, 206 
12. 500, 338 
2,005,515 


20,913, 228 
93, 318, 257 


532, 880 
9,654 
359 


542, 893 | 


de ot 
d 
c 
i: 
> 
X 
b» d 


88, 810, 130 | 97, 357, 196 


537,155 | 1,165, 461 | 


Year ending June 30— 
1904. 1905. 1906. 
12,216,938 | 15,818, 832 14, 430. 159 
19, 403.726 | 21,389,827 24,198, 146 
5, 756, 672 5,945, 330 7,263. 136 
3, 185, 700 2, 918, 600 4. 286, 600 
1,263. 622 1.259, 776 1,235,512 
3,772,257 | — 3,391,885 ! 3,520, 193 
45,598,915 50,724,250 ! 54,934.7 
40,614,179 | 89, 368.014 54, 376, 377 
22,308,570 | 18,660,090 5, 561, 590 
9,667,103 | 24,853,070 38, 204. 743 
10. 924, 890 9, 798, 770 12, 039, 300 
3, 872, 450 1,242,000 |.............. 
46,007.530 | 26,824, 694 42,787, 890 
918,574 4,194,710 11,923, 490 
90,359,174 | 134,313,296 | 174,941,348 | — 164.593, 450 
18,212,764 | 21,633, 821 20, 618, 140 
3, 204. 020 7,358, 810 1,641,178 
11.056 4,77 1, 370 
21,517,840 | 28,997,401 | 22,260,688 
10,000,429 | 11,621,470 | 13,477,323 
3, 186, 435 3,900, 181 | 14,803,313 
741.567.086 | 822,881,953 | 864, 361.210 
4, 473, 379 6,212,754 12.719.017 
6, 793, 879 755, 856 19, 007, 626 
11,421,404 | 12, 385.112 19, 229, 818 
2,961, 857 3, 528, 671 4.974, 497 
5, 424,718 6, 569, 410 9, 455. 200 
33.890.901 | 35,571,115 46, 245. 2 
2, 864, 739 3,514,778 5.736.974 
67,830,877 | 76,537,606 | 117,398, 470 
2,709, 577 2, 603. 403 3, 244, 991 
830,913 786, 106 941, 191 
3, 470, 324 3, 621, 553 4, 840. 251 
11,864,610 | 11,798,775 16,622. 725 
2, 103, 829 2. 009, 363 3,063,074 
20, 979, 253 | 90,819,500! 28,712,232 


146, 110, 702 


511,779 1, 101, 804 1, 688, 741 
24,131 59, 768 95, 451 
1,245 3, 889 2, 280 
1, 786, 472 
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PRICES. 


In the following tables the prices per gallon of refined oils of 70° 
Abel test are given: 


Weekly prices of ee petroleum in the United States in 1906, in bulk and cases at New 
j ork and in barrels at Philadelphia, in cents per gallon. 


Refined oil. | Refined oil. 
Phila- : Phila- 
Week ending— New York. | elphia: | Week ending— New York. | del ir 


Bulk. | Cases. | Barrels. 


| 


Bulk. | Cases. | Barrels. 


| 
10. 35 


——— —À — 


January 6.............. 4.70 | 10.35 7.60 IT ee ccc see 4. 60 7.80 
January 13............. 470 | 10.35 7.00 || July 14.............. 4.60 | 10.35 7. 80 
January 20............. | AT 10. 35 1.00. | July 21... o:2ilaeu dns 4.00| 10.35 7. 80 
January 27............. 4.70 | 10.35 7. Vg ca MEN 4.00 | 10.35 7. 80 
February 3............. 4.70 | 10.35 7. 60 | August 4.............. 4.50| 10.15 7.60 
February 10............ 470 | 10.35 7.60 '| August 11............. 45 | 10.15 7. 00 
February 17............ 4.70| 10.35 7.60 | August 18............. 4.50| 10.15 7.60 
February 24............ 4.7 10. 35 1.90.1] August 25. coo Y ire 450 | 10.15 7.65 

arch 3........--...... 4.70| 10.35] 7.60 | September 1. .......... 4.40 | 10.05 7. 50 
March lO. vitara 4.70 | 10.35 7.60 | September 8........... 4.40 | 10.05 7.50 
March 17.............-- 70 | 10.35 7.00 | September 15. . ........ 4.40 | 10.05 7. 50 
March 24............... 470 | 10.35 7.60 || September 22.......... 4.40 | 10.05 7.50 
March 31............... 4.70 | 10.35 7.61 || September 29.......... 4.40 | 10.05 7. 50 
April 7................- 4.70 | 10.35 7.60 || October 6.............. 4.40 | 10.05 7. 50 
April lAv A | 470] 10.35 7.60 || October 13............. 4.40 | 10.05 7.50 
April 215: sibl aus 470 | 10.35 7.60 | October 20............. 4.40| 10.15 7.50 
ADM 28 roo odas 470} 10.35 7.60 | October 27............. 4. 40 | 10.15 |. 7. 50 
May Ove. esau seais 4.70 10. 35 7.60 | November 3........... 4. 40 10.15 7.50 
May 12. colador 4.70 | 10.35 7.80 ¡| November 10.......... 4.40 | 10.15 7.50 
May ld aaa 4.70 | 10.35 7.80 | November 17.......... 4.410 | 10.15 1.50 
May 26... ores 4.60 | 10.35 7.80 || November 24.......... 4.40 | 10.15 7. 50 
PUNE Bose 4.60 | 10.35 7.80 | December 1............ 4.40 | 10.15 7.50 

UNG 0 s scc O 4.60 | 10.35 7.80 || December 8............ 4. 40 |........ 1.50 
June 16................. 4.60 | 10.35 7.80 | December 15........... 4.40 |........ 7. 50 
June A 4.60 | 10.35 7.80 || December 22........... 4. 40 |........ 7.50 
Juge AA 4.60 | 10.35 7.80 ¡| December 29........... 4. 40 |........ 7.50 


1902. 1903. | 1904. 1905. 1906. 
Cents per Cents per Cents per Cents per Cents per 
Month. gallon. gallon. gallon. gallon. gallon. 
g| In | in [S| 12 | in [31,12 | in |S In | in |g!" | im 
a | bar- a | bar- 3 | bar- = | bar- bar- 
Â | rels. | £93€3- |Â | reis. “8508. | A | rols. | “85es. | S | rela, | ©2908. | S | rejs, | CA8es 
January......... 1|7.20| 830¡7 18.30 | 10.60 | 6 | 9.10 | 11.80 | 4 | 7.65, 10.35 | 3 | 7.60 | 10.30 
February........ 5|7.20| 830! 4/820, 10.50|31|9.10| 11.80 :1 7.25 | 9.957 | 7.60 | 10.30 
March........... 7.20 | 8.30! 4) 8.20 | 10.50 | 2/8.75| 11.40, 1, 7.25, 9.95|7|7.60 | 10.30 
ADT. ui 2|7.20| 830) 1) 835 | 10.50) 6 | 850] 11.20 51 7.15 | 9.85] 4) 7.60; 10.30 
MEN canos ana 617.40| 850!/6]/|8.35| 10.50 | 4) 815] 10.8 |31695 9.65! 2! 7.60 | 10. 30 
June............ 71 4] 7.40) 850 | 3/855); 10.50] 1 | 815] 10.85 | 716.90) 9.60 6, 7.80; 10.30 
ARS 2|,7.40| 850/|1' 8.551 10.50/ 6] 7.95 | 10.65/5] 6.900 | 9.60 | 6 7. 80 | 10. 30 
August.......... 6/7.20| 8.50/5:8.55 10.50' 317.70 | 10.40 /2/|6.9 | 9.60; 2) 7.80, 10.30 
September....... 3|7.20| 850/3'8.55 10.50 7 | 7.85 | 10.55 | 6 | 6.90 | 9.60) 7) 7.50] 10.00 
October. ........ 1] 7.20} 8&50/7; 880; 11.50 5 ¡7.95 | 10.65 | 4| 7.60 | 10.30 | 6 | 7.50 | 10.00 
November....... 5|7.45| &75 4.9.20 11.90, 2) 7.95|10.65|1|7.70 | 10.40 | 3|7.50 | 10.00 
December....... 3] 7.90 | 9.20; 2| 9.50 7 | 7.95 | 10.65 | 6 | 7.00 | 10.30 | 1| 7.50 | 10.00 


ys 
wo 
t 
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Monthly average prices, in cents per gallon, of petroleum exported from the United States 
in bulk, 1908-1906. 


1903. 1904. 1905. 1906. 

Month. Refined, Refined, Refined, Refined, 
Crude. |illumina-| Crude. [illumina-| Crude. | illumina-| Crude. | illumina- 

ting. ting. ting. ting. 
January............. 5.4 7.4 6.4 8.1 5.3 6.6 5.4 6.4 
February............ 3.9 7.1 6.1 8.7 5.4 6.2 5.3 6.2 
March............... 6.0 7.0 5.9 8.3 5.3 6.8 5.3 6.4 
ADHI... oes ee ec 4.8 7.2 6.3 7.5 4.5 7.0 5.2 6.5 
A mp ds 5.4 7.4 5.7 7.8 4.6 5.9 5.1 6.2 
A et oe ask 5.6 6.9 5.8 7.8 4.9 5.9 5.2 6.3 
DAY A OS 5.4 7.1 5.9 7.1 4.8 5.9 5.1 6.8 
August.............. 5.7 7.0 5.4 7.5 4.1 6.1 5.3 6.3 
September........... 4.5 7.3 5.0 7.9 4.7 5.8 4.9 6.2 
October............. 5.7 8.0 5.6 7.7 4.8 6.2 5.2 6.0 
November........... 6.1 7.9 5.2 7.1 4.5 6.5 5.2 6.3 
December..... ne 5.5 8.6 5.8 6.9 5.1 6.4 5.3 5.9 


Prices of American refined petroleum at Antwerp, Bremen, London, and Liverpool in 1905 
and 1906. 


Antwerp (francs Bremen (marks | London (pence per DOM ( ped 
per 100 kilograms). | per 50 kilograms). | imperial gallon). lom. ae oa 


1905 1906 1905 1906 1905 1906 1905 1906 
: January 1to15...... 19 6.35 6.35 3 64-6} 0b. hoae:lcisds 
January 15 to 31..... 19 -184 6.35 6.35 54- 64 61-6 |.......... 
February 1 to 14.... is) 6.35 6.35 Bi 61-6 o. b.e 
February 14 to 29.... 184 6.35 6.35 5i- 6 IN 
March 1 to 15........ T 6.35 6.35 6 A 
March 15 to 31....... 184-18 6.35 6.35 6 GF waned taux 
April 1 to 15......... EU 6.35: 6.35 6 E: 6 -53 .......... 
Apr 15 to 30........ 171-17) 6.35 6.35 OF orales 
ay 1 to 15.......... 174 6.35 6.35 3 7 An 
May 15to31......... 17 6.35 6.35 5 5 | a 
June 1 to 15......... 17 6.35 6.35 S-I 6 | ) 3A .......... 
June 15 to 30........ n 6.35 6.35 NT 51-6 | MINER 
July 1 to 15.......... 17 6.35 6.35 EN 6-51] coc 
July 15to 31......... 17 6.35 6.35 51-5 i o E 
August 1 to 15....... 17 6.35 6.35 51-5 61-6) AS 
August 15 to 31...... 7 6.35 6.35 5 B- E 
September 1] to 15...) 174-18 6.35 6.35 5 o. PE : 
September 15 to 30...| 18 -19 6.35 6.35 o 6 6) ssc oS A * 
October 1 to 15...... 19 6.35 6.35 7 6 6 -63 eats s 
October 15 to 31..... 19 -19) 6.35 6.35 6j 6 4 elias á 
November 1 to 15.... 19 6.35 6.35 ih 6 74 | EPEE : 
November 15 to 30... 19 6.35 6.35 7 4-8 uis : 
December 1 to 15.... 19} 6.35 6.35 d 8 | Boer epe > 
December 15 to 31.. -| 194 6.35 6.35 61 6 8 EE A 3 
100 kilograms= 220.46 pounds. 1 franc= 19.3 cents. 
277 cubic inches=1 imperial gallon=1.199 United States gallons. 1 penny = 2.027 cents. 


231 cubic inches=1 United States gallon=0.834 imperial gallon. 1 mark- 23.8 cents. 


——— es 
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PRODUCTION OF FOREIGN COUNTRIES OF THE WESTERN 
HEMISPHERE. 
CANADA. 


Production.—In the following table is given the total production of 
crude petroleum in Canada from 1902 to 1906, inclusive, as reported 
by the Geological Survey of Canada: 


Production of crude petroleum in Canada, 1902-1906. 


Average 
uantity 
Year. (barrels). Value. pros per 
E i ene Seta oie 530, 621 $951, 190 $1.79 
A na tac ace Matas WX are aues qon Gerais doa da eid ade ip qu he lara MR dea 486, 637 1,048, 974 2.1 
1904 A A ad teres Meise i AQ Aes cad ES E aL 552, 575 984, 310 1.78 
(i c ——— — —P— RUN 634, 095 856, 028 1.35 
MOL ia sd ousted wees owe Sean Vaewe awe tS oa an Loci a e gud S 569, 753 761, 760 1.337 


Prices.—The average monthly prices per barrel from 1904 to 1906, 
inclusive, are given in the following table. The production prior to 
1895 was sold at prices established by the Petrolia Oil Exchange; now 
the producers make sales direct to the refiners, 


Average monthly prices per barrel for crude oil at Petrolia, 1904-1906. 


Month. | 1904. 1905. 1906. | Month. 1904. 1905. | 1906. 
li 1 
EC. | 
A .......o0000n0 $2.36 | $1.42 | $1.38 || August.................- $1.54 | $1.30 | $1.38 
February................. 2.34 1.37 1.38 |, Beptember............... 1.52 1.33 | 1.34 
March...................- 2.24 1.37 1.38 || Ovtober................. 1.56 1.39 | 1.34 
ADI AA nee ect et Med 2.17 1.33 1.40 || November............... 1.55 1.39 | 1.34 
D) Dm 2.13 1.31 1.40 |, December............... 1.53 1.38 | 1.34 
DUNG watches ADM iE 1.84 1.30 1. 40 
i cr 1.50 | 1.30} 1.38) The year.......... 1.78 | 1.35 | 1.3734 
PERU. 


_ In the following table is given the production, with results obtained 
in commercial products from the Zorritos oil fields of Peru from 1901 
to 1906: 


Production of petroleum in Zorritos oil field of Peru, 1901-1906, in gallons. 


Benzine 


a Kerosene. b Includes 10,000 gallons of benzine. 
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FOREIGN COUNTRIES OF THE EASTERN HEMISPHERE. 
RUSSIA. 


In the following table is given the total production from the Rus- 
sian oil fields of Baku and a i in poods,* and also in barrels, for 
the years 1903 to 1906. This table shows an increase in the year 1906 
as compared with 1905 of 4,083,559 barrels. 


Production of crude petroleum in Russia, 1903-1906, by fields. 


Baku. Groznyl. Total. 
Year. 

Barrels of Barrels of Barrels of 

Poods. | 42 gallons.| P0048. |42 gallons.| Poods. | 42 gallons. 
LOS os E EEE 596,581,155 | 71,618,386 | 33,094,000 | 3,972,870 | 629,675,155 | 75,591,256 
1904 EU 614,115,445 | 73,723,290 | 40,095, 331 4,813,365 | 654,210,776 | 78,536,655 
1905.5 4 pex aly Stee wie X ign 414,762,000 | 49,791,356 | 43,057,052 | 5,165,914 | 457,819,052 | 54,960,270 
1900. ee ee cs Ecc SEE VEN iOS 447,520,000 | 53,723,889 | 39,594, 100 | 4,753,193 |a 491, 835,100 | 59,043, 829 


a Includes 4,721,000 poods, or 566,747 barrels, produced in Bereki and Tchimion oil fields in 1906. 


The total production of crude petroleum in the Apsheron Peninsuia 
and the shipments of the chief petroleum products from Baku to all 
points from 1902 to 1906 have been as follows: 


Total production of crude petroleum on the Apsheron Peninsula and shipments of petro- 
leum products from Baku, 1902-1906, in barrels. 


Shipments from Baku. 


Year ie ui preme Lubri Oth 
pis 10D. umina- ubrica- er 
ting. ting. products Residuum.| Crude oll Total 
1902. ost xe 76,414,045 | 15,026,000 | 1,750,307 298,657 | 38,049,555 | 4,090,036 | 59,214,615 
1908... remus 71,618,385 | 18,313,125 2,032,347 117,815 | 33, 763,778 3,172,509 57,399,574 
1904. ............. 13,123,290 | 19,205,250 1,896, 455 159,355 | 33,622,111 2,249, 340 57,132,511 
1905: ra 49,791,356 | 9,209,125 | 1,303,912 150,045 | 29,555,777 | 2,897,359 | 43,116,218 
1906.............. 53, 723, 889 8,941,125 1,847,799 179,289 | 22,697, 667 4,001, 441 37,667,321 


The division of the moin among the districts of the Apsheron 


Peninsula or Baku fie 


d is as follows: 


Production of the several districts of the Apsheron Peninsula, 1902-1906, in barrels. 


Year. Balakhani.| Sabunchi. 
A ERR NI AE 12,185, 354 | 32,071,908 
1903 5. eese eek od cada TOS E 10,642,274 | 27,003,850 
oor MU HATTEN 9,848, 380 | 26,029, 202 
1005: 52s eee radios c Ria E 6, 866, 747 | 16,494,310 
1000.4 iore die eek dances 8, 142,017 | 18,739,015 


Romanl. 


11,230,732 
11, 489, 796 


Bibi-Eibat.| Binagadl. 


ee | | eS | | SNe | — eee- 


15, 175, 558 
15,317, 647 


48.33 poods crude=1 United States barrel of 42 gallons. 


8 poods illuminating oil=1 United States barrel of 42 gallons. 


8.18 poods lubricat 


0il=] United States barrel of 


gallons. 


9 poods residuum =] United States barrel of 42 gallons. 
7.50 poods naphtha=1 United States barrel of 42 gallons. 


8.3775 poods other products=1 United States barrel of 42 gallons, estimated. 


1 pood = 36.112 pounds. 
1 Kopek = 1.958 cents, 
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The following table shows the deliveries of petroleum and petroleum 
products from the Groznyi district in 1906: 


Deliveries of petroleum and petroleum products from the Groznyi district in 1906. 


Crude oil............ barrels.. 150,825 | Benzine............. barrels.. 178, 568 
Kerosene.............. do.... 363,649 | Residuals............... do.... 2,462, 484 


The shipments from Novorossisk are estimated at 901,798 barrels 
in 1906 against 1,770,363 barrels in 1905. 

Well record.—In the table following is given a statement of the 
number and condition of the wells on the Apsheron Peninsula on 
December 31, 1905 and 1906: 


Number and condition of wells in the Baku fields in years ending December 31, 1905 and 
1906. 


Balakhani- 


Condition of wells. Sabunchi. 


Completed... oon ELEM 98 107 23 40 33 29 154 176 
Proquolng iecore xxr Rx eee ccs 607 | 1,803 110 366 151 372 4880 | 22,613 
Trial pumping...................... 9 395 1 108 4 124 14 627 
Drilling: eoque ED ERES 63 345 27 96 51 270 141 71 
Drilling deeper...................... 41 104 27 28 | 23 77 91 209 
Cleaning out and repairing.......... 14 336 18 163 14 178 46 677 
Standing idle....................265- 1,936 | 1,243 286 227 194 329 [92,423 | 1,799 
Rigs up, ready for drilling.......... 33 122 7 30 13 44 53 196 
New wells sunk..................... 74 155 30 37 36 57 140 249 
Length of wells drilled, in feet...... 117,285 164,976 | 48,475 | 57,694 | 83,881 |114, 058 249,641 | 336,728 
a Includes 12 wells in Binagadi. b Includes 7 wells in Binagadi. 


Stocks in Baku field. —The stocks of petroleum and petroleum prod- 
ucts in the Baku field at the close of 1906 were as follows: 


Stocks of petroleum in Baku, January 1, 1907. 


At oil wells: Cride. tours ada beret du bans bilan barrels.. 930, 965 

At refineries: 
Crüde. o eile ares ona eee AS E AS do.... 2, 187, 339 
TUM AACN so ee ero deed e D Re Rari a ducta Rs se do.... 953, 751 
IN ce Jee A E E aui duque Lee do.... 387,217 
Residu lbs anneer dae do.... 4, 669, 882 
Other products A ede nea ace cera da etude do.... 92, 762 
Total as A eee neto ds do.... 9, 221, 916 


Stocks at Batum.—The following were the stocks of petroleum ` 
products held at Batum at the close of the years 1905 and 1906, in 
poods and barrels: 


Stocks of petroleum at Batum, December 81, 1905 and 1906. 


1905. 1906. 


Poods. Barrels. Poods. Barrels. 


——————— | | | A | ——M fa ESS 


Kerosene.................-. 2,834,901 | 308,140 | Illuminating............... 4, 408, 999 551.125 
Distillate..................- 18, 804 2.040 || Lubricating................ 1,160,168 141. 830 
Solar oil... esee rr Ia 430, 993 46,850 || Residual8.................. 257,217 28,580 
Machine oil................. 33,035 14, 460 
Machine distillate.......... 19, 642 2,790 
Cylinder oil................. 19, 859 2,160 
Lubricating oil............. 14,192 1,540 
Maz0oot..........o viel een 207,213 20, 721 
Crude 0ll............ es 5,597 650 


Total. cicosccnsasastns 3,584,236 | 399,351 Totül... 9. a 5, 826, 384 721,535 
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Prices.—The range of prices per barrel of petroleum at Baku in 
1906 was approximately as follows: Refined petroleum for the inland 
trade was quoted at $3.90 per barrel early in January, rose to $4.90 
about the middle of April, fell gradually to $3.76 early in June, rose 
to $6.27 in the middle of August, and fell to $4.07 in December, closing 
at that rate. Refined petroleum for the export trade was quoted at 
$4.50 per barrel on March 6, rose to $4.62 about April 1, fell to $3.76 
by June 5, rose to $6.34 about the middle of August, and fell gradually 
during the remainder of the year, closing at $3.96 in December. 
Crude petroleum was quoted at about $3.34 per barrel during Jan- 
uary, rose gradually during February and March to $4.73 on March 
27, fell during April and May to $3.75 on June 5, rose during June, 
July, and August to $5.55 on August 28, and fell gradually to $3.58 
on November 27, closing on December 25 at $3.75. Residuals sold 
on January 9 at $3.35 per barrel, rose to $5.46 by the first of April, 
fell gradually to $4.58 on June 5, rose to $6.30 about the middle of 
September, iell to $3.96 in November, and rose again slightly, closing 
with the end of the year at $4.27. 


AUSTRIA-HUNGARY. 


In the following table is given the production of petroleum in 
Galicia during the year 1906, by districts and months: 


Production of crude petroleum in Galicia in 1906, by districts and months, in metric tons.a 


E | 3 Rl 
i $u 
District. E A Ip s PTET a] el Bl g 
a | £ s Eib] & | b Es eis A E $ 
d y » 2 2 E E o o 
a) fy z «4 | pl 5 m < d Z E 
| i 
Boryslaw.......... 41, 586/37, 559/46, 042150, 718 45, 360,46, 100/48, 790/44, 270 48, 270150, 703/53, 800'49,000 562, 198 
Schodnica......... 4,290] 4,127, 4,294| 4,140 4,270] 4,120, 4,070, 4,250, 3.620 3,340) 3,280, 3,350) 47, 151 
Urycez............- 400, 1,226] 1,247, 1,240, 1,270| 1,240. 1,220, 1,140| 1,470, 1,510| 1,480! 3,587, 17, 930 
Other eastern dis- | | | 
tricts............ 150| 1,220] 1,170] 1,130 1,080] 1,070! 1.170. 1.200, 1,090) 1,220! 1,200, 1,130, 13.830 
Potok............- 1,611) 1,374} 1,704| 1,418 1,310] 1,290; 1,370, 1,210! 1,110, 1, 224| 1,294| 1,410 16,325 
Rogi... NIY „168| 1,617: 2,154] 1,935 1,152) 855] 790 ‘640! 460 °349; 170 132 11.452 
Rowne............ 146) 115) 81| 59 191| 133, 93 145 128 178| 117 120) 1,536 
Tarnawa 2,548. 2,344| 2,305| 1,504' 1,528| 1, 781| 2,920, 2,250, 2,040, 2,020] 2,120| 1,510! 24. 870 
Krosno............ 3,383] 2,694| 3,119 2,618 4,919] 3, 170| 2,500. 2,400, 2,140| 2,359| 2,898) 2,068, 34, 268 
Other western dis- | | 
tricts............ 2,848] 2.985) 2,627) 2,678 2,900| 2,880| 2,800, 2,600| 2,240| 2,210! 2,225) 1,790! 30,883 
Total........ 60, 130 55, 291 64, 743 67. 470 09/990 02,096.65, 723 60, 105 62, 568 65, 113 68,584 64, 007/760, 443 
i i | I 


| 


a The following are the equivalents in weight: 
1 metric ton =2,204.62 pounds. 
1 metric ton=7.1905 barrels of crude petroleum of 42 gallons=2,204.62 pounds. 
ric 
i ar ner) 100 kilograms (220.462 pounds). 
1 kilogram =2.20462 pounds. 
1 gallon refined petroleum =6.6 pounds. 
1 gallon crude petroleum —7.3 pounds. 
1 quintal or 1 metric centner of refined petroleum «0.795317 barrel of 42 gallons. 
1 quintal or 1 metric centner of crude petroleum —0.71905 barrel of 42 gallons. 
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In the following table is given a statement of the production of 
crude petroleum in Galicia from 1901 to 1906, inclusive, as ascer- 
tained by the statistical bureau of the Galizischer Landes-Petroleum- 
Verein, Lemberg: 


Production of crude petroleum in Galicia, 1901-1906. 


Metric | Barrels of |: Metric | Barrels of 

Year. centners. | 42 gallons. || Year, centners. | 42 gallons. 

VO dl doe gau eo ew 4,522,000 | 3,251,544 || 1904....................... 8, 271, 167 5, 947, 383 

po^ e 5,760,600 | 4,142,159 | 1905....................... 8,017,904 5,765,317 

1903... 2.2! ees 7,279,710 | 5,234,475 || 1906, coooo, 7,604,432 | 5, 467,967 
ROUMANIA. 


Production.—In the following table is given the production of 
Roumanie, by districts and months, during the year 1906, in metric 
tons: 


Production of crude petroleum in Roumania in 1906, by districts and months, in metric 
tons. 


| District Prahova. | 


| Dimbo- | Buzeu. | Bacau. | Total. 


Month. Cam- 
Buste- | ping. !Moreni. Other. | Total. | Vitz& 
Poiana. 


— | | ————— dc— |—— ———— |—d—Ó———— d—————— 


January..........- 37,767 | 7,032 | 8,040 | 2,165 | 55,004| 1,606 | 1,037 787 | 58, 
February.......... 35, 6,067 | 5,840 | 4,692 | 51,936 | 1,639 867 773 | 55,215 
March............. 40, 89 7,434 | 10,005 | 5,807 | 64,233 | 1,548| 1,031 792 | 67, 
Apri AE 38,675 | 12,896 | 13,329 | 6,810 | 71,710 | 1,372 713 | 74,789 
e 43,078 | 8,956 | 12,642 | 9,685 | 74,961 | 1,568 967 721 | 78,217 
June............-.- 42,7 10,226 | 12,441 | 6,668 | 72,133 | 1,524| 1,025 570 | 75,252 
July.............-- 44,256 | 10,306 | 13,431 | 6,384 | 74,377 | 1.590 | 1,155 736 | 71,858 
August............ 44, 7,417 | 14,391 | 6,210 | 72,583 | 1,593 826 | 75,991 
September......... 44,861 | 7,319 | 15,995 | 5,134 | 73,309| 1,507 947 793 | 76,556 
October...........- 7,061 | 18,679 | 6,515 | 77.700| 1,471 797 | 80,961 
November......... 44,996 | 8,958 | 16,878 | 6,792 | 77,624 | 2,136 908 787 | 81,455 
mber.......... 46,630 | 8,476 | 21,045 | 4,378 ,599 | 2,588 857 785 | 84,759 
Total........ 509,995 | 102,148 | 162,806 | 71,2 20,142 | 11,680 | 9,080 | 887,091 


71,240 | 846,180 


a ] metric ton 7.19 barrels of 42 gallons. 


This total of 887,091 metric tons is equivalent to 6,378,184 barrels 
of 42 gallons. 

The production of crude petroleum in Roumania in the last five 
years has been as follows: 


Production of crude petroleum in Roumania, 1902-1906. 


1902 ee 0 a ys barrels.. 2,059,935 | 1905...............- barrels.. 4,420,987 
VO PP do.... 2,763,117 190606 ties Seve Tui do.... 6,378,184 
1904.25: x os ees do.... 3, 599, 026 


Consumption and export.—The domestic consumption of Roumania 
in 1906 is reported as approximately 2,215,156 barrels. The exports 
for the year are reported as approximately 2,128,573 barrels of 
refined oils and 383,759 barrels of crude, residuum, etc., a total of 
2,512,332 barrels. 
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GERMANY. 
In the following table is shown the quantity and value of petro- 
ae produced in the German Empire, by States, from 1901 to 1906, 
inclusive: 


Production and valve of petroleum in the German Empire, 1901-1906, by states. 


Alsace- |Prussia and! 
i ; Total. 
eats Lorraine. | Bavaria. | motel value: 
Quantity. | Quantity. Quantity. 
Barrels (42 

Metric tons.| Metric tons.) Metric tons.| gallons) Marks Dollars 
A rotae taut ecd coda 19, 907 24, 44, 095 313,630 | 2,950, 478 102,213 
1003 estaria cris ia 20, 205 29, 520 49,725 353,074 | 3,351,000 797,538 
AA A sed aud 20, 947 41,733 62, 680 445, 818 | 4,334,000 1, 031, 492 
AA essence ERE ULE IET 22,016 67,004 89, 620 637,431 | 5,805,000 1,381, 590 
Ii clio cect 21, 128 57, 741 78, 869 560, 963 | 5,207,000 1, 239, 266 
A A mete eee A O A 81, 419 579,101 | 5,040, 000 1, 199, 520 


1 metric ton, crude=7.1126 barrels. 
ITALY. 


In the following tables will be found the production of crude 
petroleum in Italy from 1901 to 1905, with the value per unit and 
the total value. These tables are taken from the volumes of Rivista 
del Servizio Minerario. 


Production of crude petroleum in Italy, 1901-1905. 


ty. Value. 
y Number | Quantity alue omar 
ear. of wells of work- 
United 
in opera-| Metric States Liro Dollars. | men em- 
tion. tons. | parrels. ployed. 
EIS0T, orent os ote ea Bale eae sa Sew ARES 2,246 16, 150 671,065 | 129,515 
A entendu vbi ss O a wuss t 9 2,633 18,933 | 778, 163 150, 185 252 
TYO 2c A Mr E e ee 10 2, 486 17,876 737,293 | 142,298 282 
19045 59 sies a 10 3, 543 25.476 | 1,053,294 . 286 367 
1905 Ve EH nivea ren poro 9 6, 123 44,027 | 1,826,802| 352,573 307 


GREAT BRITAIN. 


Oil shale.—In the following table is shown the production of oil 
shale in Great Britain in 1904 and 1905, taken from the Mineral 
statistics of the United Kingdom: 


Quantily and value of oil shale tn Great Britain, 1904-1905, in long tons. 


1904. | 


Quantity. | Value. 


Country. 


England 
Scotland 
MY ACS sect Ut, re see St oie Le HON O 


The production of crude petroleum in the United Kingdom 
amounted to 46 long tons, valued at $336, in the year 1905. This was 
obtained from Dumbartonshire, Scotland. 
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Im ports E refined oil from the United States.—As reported by the 
Bureau of Statistics of the Department of Commerce and Labor, the 
exports of refined petroleum from the United States to the United 
Kingdom during the last three years have been as follows: 1904, 
201,242,284 gallons (United States), valued at $14,307,351; 1905, 
248,411,214 gallons, valued at $14,804,301; 1906, 249,804,745 gal- 
lons, valued at $15,445,423. 


INDIA. 


The following table gives the production of petroleum in India 
irom 1902 to 1906, in imperial gallons reduced to barrels of 42 gallons 
and in rupees reduced to dollars: 


Production and value of petroleum in India, 1902-1906. 


Quantity. Value. 
» , Barrels 
Year. : i 
imperial (42 United 
malleus: | States Rupecs.a | Dollars. 
| gallons) 
ICI eR DAMM LN MELLE EE LET | 86,007,088 | 1,017,363 | 3,267,245 | _ 1,058, 587 
1900. iocos ee li gala tute eres ed NT ed tenta ,859,069 | 2,510,259 | 5,315,470 1, 722, 212 
NG E Gets She et 118, 491, 382 | 3,385, 468 | 7,109,566 | 2,303, 499 
A ena E ie afe og 144,798, 444 | 4,137,098 | 9,063,051 2,936, 429 
8,613,576 | 2,790,799 


E ADM AE NOCON DAE MEIN | A 4, 015, 803 


a The value of the rupee is taken as 32.4 cents. 


Imports of refined petroleum from the United States.—The Bureau 
of Statistics of the Department of Commerce and Labor reports the 
exports of refined petroleum from the United States to the British 
East Indies during the last three years as follows: 1904—24,724,560 
gallons (United States), valued at $2,672,485; 1905—38,196,195 
gallons, valued at $2,891,376; 1906—47,233,652 gallons, valued at 
$3,204,552. 

DUTCH EAST INDIES. 


In the following table is given the production of crude petroleum 
in the Dutch East Indies for the last four years: 


Production of erude petroleum in Dutch East Indies for the years 1903 to 1906, inclusive. 


1903 AERE barrels.. 6, 640,000 : 1905................ barrels.. 7,334, 310 
1904 OE do:.. 6,316,169 1906................... do... 7,399,024 


The production of Java in 1906 is reported as 807,681 barrels, 
against 798,408 barrels in 1905 and 793,091 barrels in 1904. 


JAPAN. 


No official figures have been received from Japan for the production 
of crude petroleum in 1906. The estimated production was 1,341,157 
barrels. The production from 1902 to 1905, inclusive, has been 
reported as follows: 


Production of crude petroleum in Japan, 1902-1905. 


1909. 12358 eines barrels.. 1,193,038 : 1904.................. barrels.. 1,418,767 
1903 recibas d0::.-1,209:321-1:1909.. sas ree do... 1,341, 157 


21650—m R 1906——257 
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WORLD'S PRODUCTION. 


The following table gives the figures of the world's production of 
crude petroleum from 1902 to 1906, inclusive. The slight decrease 
in dadon noted in 1905 as against 1904 appears also in 1906 as 
against 1905. This is due in 1906 chiefly to the decrease in output in 
the United States. 


World's production of crude petroleum, 1902-1906. 


[Barrels of 42 United States gallons. ] 


Country. 1902. l 1903. 1904. 1905. 1906. 

oan Fe A, PCS E NECEM Roof A "e C. RT e NUES 
United States................... 88,766,916 | 100,461, 337 | 117, 080, 960 | 134,717, 580 126, 493, 436 
ROUSSE Lc cee ce coronan. rm S $0, 50,045 79,901, 256 78,036,055 , 54, 000,270 90. 043. 820 
Sumatra, Java, and Borneo.. s] 5, S00, 000 6, 040, 000 6,316, 100 7, M. 310 1,399,024 
A A eve was PERS 4, 142, 150 5,244, 475 5, 047. 383 | 5.765, 317 5, 407, 07 
Roumania...................... 2.050. 935 2, 763. 117 3, 509, : 25 4, 120, O87 6, 378. 184 
Indias d oe II eae nes | 1, 017, 363 2.510, 250 3, OND, 408 | 4,137, 098 4, 015, 808 
Jipii eere tere reete er eo 1. 193, 038 1, 200, 371 1, 418, 707 1,341,157 a 1,341, 157 
CARR es 530, 624 486.037 552,575 634,095 500, 753 
CIOTINANY cis 300,074 445, 818 637.43] ' $00. 063 570, 101 
POT he o vetoca adum ees Ca Phat es 59.27 49,048 49.524 37.720 42.419 
PUAN ciao O PER da e bI 18.933 17.876 25,476 44. 027 a 50. 000 
All otbers.. inu rec eso e win 26, 000 30, 000 40.000 : a 30, 000 a 30.000 

'Tolll.sxot23 v Eb sence je 185, 167, 961 105, 439,194 | 217,589,434 213,933, 524 211, 411,173 


a Estimated. 
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ADVANCES IN CEMENT TECHNOLOGY, 1906. 
By Epwin C. EckeL. 


INTRODUCTION. 


The year 1906 was a prosperous and satisfactory year for the 
American cement industry, being marked by increases both in pro- 
duction and in profits. The vear was notable, moreover, for certain 
developments of both industrial and technologie importance, which 
seem calculated to have an important effect on the future of the indus- 
try. Ina later section of this report the statisties of production and 
value, arranged by States, are presented in tabular form. [In the 
present section an attempt will be made to use these statisties as a 
basis for discussion of points which seem of general interest and 
importance. 


GROWTH OF THE PORTLAND-CEMENT INDUSTRY. 


Before taking up matters which relate specificiallv to the Portland- 
cement industry, it will be of interest to compare its growth with that 
of a nearly related industrv—the manufacture of pig iron. This is 
done graphically in fig. 2, reproduced in revised form from the Engi- 
neering Magazine, which shows what may be called the “growth 
curves” of the two industries for the period 1890-1006, inclusive. 
The figures on which this diagram is based are official, except for the 
present year, where estimated cuantities are given. 

The diagram 15, of course, distorted to the extent that, while the 
pig-iron production is given in long tons (of 2,240 pounds), the cement 
output is stated in barrels (of 380 pounds). But this distortion does 
not affect the value of the diagram when used for its present purpose— 
a comparison of the form of the two growth curves. 

On examination it will be seen that the cement curve rises steadily 
at an increasing ratio each vear, showing no downward flexures or 
relapses. This is the normal form for the growth curve of a voung 
and rapidly expanding industry. The iron curve, on the other hand, 
though showing a decided gain for the period covered, also shows at 
intervals depression flexures, typical of a mature industry, whose 
annual output must now depend on the general financial and industrial 
condition of the country. 

The cement output, as yet, has not suffered markedly from financial 
depressions. Prices have fallen off in poor years, it is true, but the 
annual output has always increased. The rise in yearly output from 
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1885 to 1906 has not only been continuous, but has even shown a 
tendency to increase its rate of increase. Of course, such a condition 
of the industry can not be expected to continue indefinitely. Within 
a few years we must expect to see the rate of increase lowered, and 
finally, in some period of business depression, some year will show a 
oe output than the pre- 
ceding year. This will mark 
—HHH--HH-HH-HH-H-H the end of the youth of the 
cement industry and the 
beginning of its period of 
maturity. Though the 
present condition of the 
industry is as prosperous 
as might be desired, it is 
entirely possible that the 
onn in rate of growth 
may be near at hand. The 
new construction of 1906 
and plants to be built in 
1907 will provide a great 
increase in mill capacitv. 
If the succeeding years are 
generally good this increase 
will be taken up without 
difħcultv, but a general 
financial depression in 1908 
would probably result in a 
temporary and, perhaps, a 
severe check to the cement 
industry. So far as can be 
estimated now, the plants 
which will be in operation 
before the end of 1907 will 
turn out cement at the rate 
of over 55,000,000 barrels 
per annum, and it is doubt- 
ful whether such an output 
could be absorbed if the 
businessaffairsof the United 
States were not in a gener- 
ally prosperous condition. 
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1891 
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1901 
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For a number of years 
Fis, 2.—Comparison of Portland cement and pig-iron pro- past the writer has :'pub- 

RERUMS lished annually, at first in 
the columns of Engineering News and later in Mineral Resources of 
the United States, tables showing the quantities and the percentages 
of the total Portland-cement output pedicel from different raw mate- 
rials. The table following is a continuation of this series, though it 
has been rearranged so as to be more suited to the apparent trend of 
trade conditions. The production from chalk and clay has been com- 
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bined with that from ordinary limestone and clay, as the former showed 
no tendency to increase. On the other hand, the Portland cement pro- 
duced from slag and limestone is this year given separately. Practi- 
cally all of this last class isand has been produced by the United States 
Steel Corporation, and the fact that it is possible to present these 
figures without violation of confidence is due entirely to the peculiarly 
frank and open manner in which the affairs of that corporation are 
conducted. The figures given are quoted from recently published 
official statements, and can be accepted as approximating closely to the 
total production of Portland cement from slag and limestone. 

The production is grouped as follows: 

Type 1 includes cement produced from a mixture of argillaceous 
limestone (** cement rock ") and pure limestone. This is the combina- 
tion of materials used in all the cement plants of the Lehigh district 
of Pennsylvania and New Jersey, and also at several western plants. 

Type 2 includes cement made from a mixture of comparatively pure 
limestone with clay or shale. This mixture is employed at many plants 
all over the United States. 

Type 3 includes cement manufactured from a mixture of marl and 
clay. This typeof mixture is used only in the States of Michigan, 
Ohio, Indiana, and New York. 

Type 4 includes Portland cement manufactured from a mixture of 
limestone and blast-furnaee slag. 


Production, in barrels, and percentage of total output of Portland cement inthe United States 
according to type of material used, 1898-1906, 


| 
Type 1. eee 
| Argillaceous lime- potes d Type 3. Type 4. 
: stone (cement rock) alar areal Marl and clay, Slag and limestone. 
Year. and pure limestone, S : 
| es Per- - Per- y Per- . . Per- 
' Quantity. centage. Quantity. Bo Quantity. centage, Quantity, centage. 
| 

1898 ......... 2,764, 094 74.9 365, 108 9.9 552, 092 HN m 
1590......... 4,010,132 70.9 546, 200 9.7 1, 095, 931 19.4 NA eens ew bute 
PO 2 uu 5, 060, 739 70.3 1,031, 041 : 12.2 1,454, 797 17.1 32,443 0.4 
190] MAA 8,503, 500 66.9 | 2,042,209 | 16.1 | 2,001,200 15.7 164,316 1.3 
IU02 2» 10, 95, 178 603.6 | 3,738, 003 21.7 2, 220, 453 12.9 31*, 710 1.8 
¡AAA 12, 105, 094 55.9 | 6,333, 403 28.3 3,052, 946 13.7 162, 930 2.1 
19584 ......... 15,173,391 97.2 7,926,323 28.4 3,332,873 12.6 473, 204 1.8 
AO 15, 454, 902 52.4 | 11,172,359 3.7; 3,884,108) 11.01 1,735,343 4.9 
1900. ....... 23, 596, 951 51.4 | 16,532, 212 35. 6 | 3,958, 201 8.5 | 2,070,000 4.5 


The figures for 1906, given in this table, show a continuation of 
movements which have been in existence for some time. The produc- 
tion from *cement rock” is very slowly falling off in relative impor- 
tance, that from marl is falling off rather rapidly in percentage, while 
the production from limestone-clay and limestone-slag mixtures is 
rapidly increasing. From what is known of the present condition of 
the marl and slag plants, and of plans for future changes and new 
construction, it is probably safe to say that within four years more 
Portland cement. will be made from slag than from marl. It must be 
recognized that marl plants operate under serious natural disadvan- 
tages, that these disadvantages are masked by general high prices 
during such prosperous seasons as we have recently experienced, but 
that they become painfully apparent during vears of general depres- 
sion. When cement sells at 85 cents or less per hara la mills in the 
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Middle West, as it may very well do in 1908 or 1909, it will be an even 
more serious matter to have water in the raw mixture than to have it 
in the stock. 


KILNS AND KILN PRACTICE. 


The statistical inquiry card for 1906 contained a number of questions 
relating to technologic matters which have heretofore been neglected. 
The questions relative to number and length of kilns were answered 
by practically all the cement producers of the country, and the results 
so obtained are summarized below. 

Total number of liliis, —lYables showing the number and types of 
kilns in use at various dates have been published in preceding volumes 
of Mineral Resources. Omitting vertical or stationary kilns, these 
figures, with the data collected this vear, may be summarized as 
follows: 


Rotary kilus, 1902, 1905, 1906, 


! 1907. | 1905. — 1996. 


Operated S A Lesen b eee tee a ueteri dep ocupa had d scias 456 dela | 723 
A EE O E Ge 9 3 2 
A RR ee EDI ORE exe M Mb LE s A ET | 4n 42 | 104 

Total number of rotary kilns ..........oooocooocorcocrnccrrr os seat 511 nri | ayy 


SS AAA A E A Po Rm e ——— —— m ———— —— 


In this table the kilns listed as **operated " were those actually in 
operation during part or all of 1906; the ** idle? kilns were those at 
mills which were not in operation at any time during the year, but 
which are still in good condition; the * building” kilns include only 
those which are in plants actually under construction and sutticiently 
far advaneed to be able to enter the 1907 production. 

Arerage output per year.—As noted in last year's report, there is 
not only a marked increase annually in the number of kilns in exis- 
tence, but a very decided increase in the length of these kilns. Data 
on this point are presented in the next section, reference being made 
to it here merely to explain the increase in average output per kiln. 
In 1909 each active rotary kiln averaged 36,909 barrels during the 
year; in 1905 this average was increased to 45,118 barrels; in 1906 the 
average output per active rotary rose to 55,901 barrels. Itis probable 
that the annual average per kiln for 1907 will exceed 60,000 barrels, 
and with the increased number of kilns then in operation the Portland- 
cement output of 1907 may reach 55,000,000 barrels. 

Length of kilns in use and under construction.—The data obtained 
as to the length of kiln in both operating and new plants are sum- 
marized in the following table. As will be seen by comparison of the 
totals in this table with those of the preceding table, the statistics as 
to length are almost complete: 
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Length of kilna. 


io — M : : yix E AN 
Number | Numberof , Number ¡Number of 
of kilns kilns un- | of kilns kilns un- 
operated | der con- ' operated | der con- 


Length of kiln, Length of kiln. 


in 1906. | struction. ı in 1906. | struction. 
60 feet and less........... BUS us ere ay AT © 105 to 0 feet 2.222.222... 8O 24 
70 to 78 feet. ..... 22... ee. eee POOL CM ot tan iad eas 17 16 
NU [COU AAA 69 | erga sue Ed 25 feet and longer....... 57 30 
IS 2... eee Malos toa ——— —— 


95 to 100 febt.........o.o... 2 | 22 rad Wd || A 779 92 


and length of kiln on the output. This has, at any rate, been attempted, 
and the results are presented in the following table. In explanation 
of this table it may be said that the average annual output of a 60-foot 
kiln, fired with powdered coal and working on a dry mixture of lime- 
stone and clay, is taken at 100 per cent. The average outputs of simi- 
lar and longer kilns working on various raw materials is then referred 
to this standard, the results being expressed in percentage. 


Percentage of variation in output with length of kiln, raw materials, etc. 


Length of kiln. 
Raw materials. ee — 
60 fect. | 80 feet. | 90 feet. | 110 feet. 


Cement rock and limestone ............... sese rre 126 164 182 216 
Limestone and elay eso euet ipi Ie beg a E 100 150 166 190 


NMurlnnd CVs eee eine te eed eee QUE eM ea wee we een 54 FID PRATO. A 


These averages plot into a fairly smooth curve, and seem worthy of 
attention. Unfortunately the results obtained from kilns tired with 
oil, natural gas, and producer gas were too few and too uneven to be 
considered in this connection, so that the table refers only to coal-fired 
kilns. The results in running on a slag-limestone mixture are omitted 
for obvious reasons, but they fully justify everything that has been 
sald regarding the remarkable kiln efficiency which can be attained in 
a plant using this mixture. 


LOCALIZATION OF THE INDUSTRY. 


The Portland-cement industry exhibits the same tendency toward 
geographic centralization, though to a less degree, that has given 
Pittsburg its preeminence as an iron producer. In the case of the 
Portland-cement industry the concentration of plants is in the so-called 
Lehigh district of Pennsylvania, with its New Jersey continuation. 
"Here, 18 plants made almost 23,000,000 barrels, or almost exactly half 
of all the cement produced in the United States in 1906. The Lehigh 
district was the point where American Portland-cement manufacture 
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was first undertaken, and it owes its continued preeminence to the 
possession of good raw materials, good labor, good and fairly cheap 
fuel, and excellent transportation facilities to large eastern markets. 

Taking a general view of the matter, the present geographic distri- 
bution of the cement industry is well shown in the following table. 
The term ‘ East” as here used, includes plants in Pennsylvania, New 
York, and New Jersey, none being located in New England. The 
“ Central” plants are those in Ohio, Indiana, Illinois, Michigan, and 
Missouri. Under ** West” are included Kansas, Colorado, South 
Dakota, Arizona, and Utah. On the Pacific coast are the three active 
California plants and one recently started in Washington. The 
“South” includes Virginia, West Virginia, Georgia, Alabama, Ar- 
kansas, Texas, and Kentucky. 


(Geographic distribution of Portland-cement industry in 1905 and 1906. 


|. Number of 

: Percentage of 

| S ra- Output, in barrels. total output, 

| 1905. | 1906, | 1905. 1906. 1905. | 1906. 
197195 ee RE "OCA ae eRe a ote Ut eect | 30 31 | 19,589,675 | 25,483, 025 55.6 54.9 
Central A e | 32 34 | 10,723,502 | 14, 030, 665 30.4 30.2 
WV OSE A oe Seatac 7 B| 2,470,349 | 3, N34, 656 7.0 8.2 
Pavitie coust soon cT iio 3 4 1, 225, 429 1. 310, 435 3.5 2.8 
Bout uus AO NA T | 7 7 | 1,237,557 | 1,804,043 3.5 3.9 
46,463,424 | 100.0 | 100.0 


Dota uscotas aos ica odas | od 84 | 35, 246,812 


The year shows a slight relative increase in the Western and South- 
ern States as compared with conditions in 1905. Western areas will 
be supplied much better than they are at present. A powerful impetus 
in this direction was given by the destruction of San Francisco, which 
called to the attention of investors in the Eastern States and in England 
the fact that the Pacific Coast States could normally absorb much more 
cement than was made on the coast. In the face of the San Francisco 
disaster the few western plants in operation were not capable of mak- 
ing much impression on the immense and instant demand. 

In the South, too, there is an excess of demand over supply, and 
the few plants now actually under construction in the Southern States 
will hardly reduce this excess. It is probable that the States south of 
the Potomac and the Ohio and east of the Mississippi could use, at 
protitable prices, about five times as much cement as is now made in 
that district; and for a long time this field will be one of the most 
profitable ones for the cement manufacturer. Fuel is cheap, raw 
materials are abundant and good, and the demand is steadily increasing. 


THE DIFFICULTY OF MONOPOLY. 


Perhaps the most marked feature of American economic history 
during the last decade has been the manner in which industry after 
industry has become consolidated in control, so as to approach more 
or less closely to monopoly. This has been particularly well marked 
in the iron and steel industries, and it is worth considering how fara 
similar evolution is likely to affect the cement industry. At present 
the cement industry is the most individualistic of the larger branches 
of manufacture. No “trust,” nor even any approach to a monopoly, 
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is now in existence, newspaper statements to the contrary notwith- 
standing; and in the writer's opinion the nature of the cement 
industry renders it impossible that any such large degree of consoli- 
dation of interest can take place as to result in permanently or unfairly 
high prices for the product. 

V hen the history of both successful and unsuccessful ‘‘ trusts” is 
examined it will be seen that the only way in which a permanent 
monopoly can be secured and retained by any consolidation 1s by the 
control of the supply of raw material, by the absolute control of 
basic patents, or by the control of transportation. Any trust which 
disregards this history, and is content with simply consolidating all or 
most of the existing manufacturing plants, is in line for disaster; for, 
supplies of raw materials being still available for outsiders, the first 
advance in prices will be the signal for the erection of competitive 
plants. If, on the other hand, the raw materials can be cornered, or 
processes can be monopolized, or transportation can be controlled, 
there is no possibility of competition. This experience, though 
NOR or disregarded a decade ago, is now generally borne in 
mind. 

The bearing of these facts upon the future of the cement industry 
is obvious enough. If there is any possibility that one large cement 
corporation can acquire control of most of the available deposits of 
cement material in the United States, it will be possible to form a real 
American ** cement trust,” to defy competition, and to raise prices to 
an unwarranted level. If, on the other hand, it is impossible to form 
such & corner in cement rock or in cement-making processes, or per- 
manently to control transportation, it will be impossible for any con- 
solidation to raise prices permanently above the normal. : 

On careful consideration of the matter it will be seen that only one 
answer is possible. It is safe to say that more than 20 per cent of the 
entire area of the United States is underlain by raw materials out of 
which cement could be made if prices were forced high enough. The 
Standard Oil Company, the United States Steel Corporation, and the 
United States Government could not, by combining their financial 
resources, hope to acquire control of any large fraction of this immense 
reserve of raw material. 

Since the supply of limestone and clay can not be cornered 
since no essential parts of the processes of manufacture are covered 
by exclusive patents, and since transportation companies will seek 
freight, it is reasonable to believe that no cement combination can 
succeed in permanently raising prices to unfair rates. As already 
stated, there is nothing in existence at present even remotely approach- 
ing a cement trust. The trouble is rather in the other direction. 
The prosperity of the lust few years, with reports of enormous profits 
earned by existing companies, has led to the building of many new 
cement plants. A fair proportion of these are either too small, badly 
located, faulty in design, or badly managed; and with the first general 
business depression and the commencement of falling. prices such 
plants will necessarily become a danger to the entire industry. The 
condition at present is therefore marked by excess rather than lack 
of competition. 

At present, indeed, the only limitation on unprofitable increase in 
the number of cement plants arises from the fact that even the smallest 
units are expensive to construct and operate. In any district where 
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competition could be expected, for example, it would usually be inad- 
visable to build a smaller than a 4-kiln plant. This plant would have 
an output of 1,500 barrels or more per day; but its construction would 
cost $350,000 to $450,000, and it would require a working capital of 
$125,000 to $175,000 in addition. Evidently, therefore, the cement 
industry is not one in which individuals or small firms can find much 
of an opening. 


NORMAL GROWTH AND CONCENTRATION. 


Although, as already stated, it is impossible that the cement industry 
should ever become a monopoly based on control of deposits of raw 
materials, another phase of the subject requires consideration. The 
cement industry is essentially one in which brains and money are far 
more important than raw materials, and consequently cement plants 
with intelligently directed capital will rapidly increase in size, while 
poorer or ili-managed plants either remain stationary or expand very 
slowly. This of itself operates to cause a gradual concentration of 
interest; the stronger plants grow at the expense of the weaker. 

Most of the larger companies which now produce the bulk of the 
American cement output were originally concerns of only average size. 
Their growth has taken place in a natural manner, not by the absorp- 
tion of competitive plants, but by using part of the profits of the busi- 
ness to increase the size of the original plant. In a strongly held and 
well-managed company this course of action is possible. In a company 
less strongly owned or less intelligently directed the tendency is 
always to sacritice the ME of ultimate success to the certainty of 
immediate returns. company owned by a number of small stock- 
holders can rarely withstand the cna to pay out all the protits of 
an unusually prosperous year as dividends. 

The larger company, growing by accretion, has also a certain advan- 
tage in the matter of advertising its products. When a new plant is 
established by an old company there is no difficulty in introducing the 
cement from the new plant, for it sells under an already well-known 
brand name, and has behind it the accumulated prestige of all the 
older plants. : | 

During the year 1906 progress toward concentration of interests 
has been marked. The formation of the North American Cement 
Company in the East and the lola consolidation in the West have 
attracted general attention to this phase of the cement industry. 


CAPITALIZATION AND PROMOTION. 


From two evils more serious than monopoly — over-capitalization 
and fraudulent promoting—the American cement industry has been 
fairly free, though there are signs that this happy immunity is not 
destined to continue. So fur as the first is concerned, figures obtained 
unofficially from various sources indicate that the total authorized 
capitalization of all the American Portland-cement plants operating in 
1906 falls within the limits of $110,000,000 and $125,000,000. This 
estimate takes no account of outstanding bond issues, but, on the other 
hand, gives no credit for stock authorized but not issued. On the 
whole, therefore, it can be accepted as representing very fairly the 
total capitalization of the entire industry, and can not be considered 
excessive. 
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Considering the matter broadly, it can be said that in the East, 
including the plants from New York to Illinois, there has been little 
attempt at over-capitalization orfraud. Most of these older companies 
were organized by persons familiar with the business, and the neces- 
sary capital was secured more or less privately, with little attempt to 
raise money by selling stock to the public. Michigan, apparently, 
was the tirst State in which the promoter found an opportunity to 
display his peculiar talents, and for a number of years that State was 
dotted with prospective cement plants. Most of these flotations were 
capitalized excessively, owing to the fact that for the first time in the 
history of the industry the stock was being sold to the public by pro- 
moters. Advertisements of stock for sale at 10 cents or $1 per share, 
with promises of 20 to 60 per cent dividends and with wonderful mis- 
calculations as to operating costs, tilled the papers of the Middle West 
during this period. | 

After the Michigan boom had collapsed, leaving behind it a few 
good plants, a few poor ones, and a much larger number which had 
, bever come into existence other than in the prospectus, the promoter 
was for a few years scarcely seen or heard of. is reappearance took 
place when the Iola plant proved the profits in making cement in the 
natural-gas belt in Rani: and for the last few years there have been 
exaggerated statements of the profits awaiting the erection of cement 
pan in the States west of the Mississippi, notably in Kansas and 

owa. 


STATISTICS OF CEMENT INDUSTRY IN 1906.° 


By L. L. KimBALL. 


INTRODUCTION. 


GENERAL CONDITIONS. 


The cement industry, as a whole, in 1906 was in a very prosperous ' 
state. Prices continued good throughout all parts of the United 
States, and in several localities they increased materially over those 
prevailing in 1905. The market was steady, and though the supply 
was greater than that of any preceding year, the demand kept pace 
with it, and in most localities exceeded it. The year closed witha 
gratifying indication of prosperity in the immediate future. 

The greatest and most prosperous branch of the industry is, of 
course, the Portland-cement branch. The phenomenal growth of the 
Portland product has heen noted before in these reports; but it 
may be made more impressive to the general public by stating that 
twenty years apo, in 1887, when the Portland output of the entire 
country stood at about 250,000 barrels, as against a production of 
somewhat more than 6,900,000 barrels of natural cement, the first 
attempt was made in the United States to use the Ransome process of 
burning cement—that is to say, to introduce the rotary kiln for the 
manufacture of Portland, instead of the vertical, or dome-shaped, kiln 
used at that time. The attempt was made near Portland, Oreg., and 
although that effort was not successful, it resulted in the improvement 
and adoption of the rotary kiln in this country. One difference 
between the process as it was then and as it is now used is this: In 
1887 the oS exploiting the new process proudly claimed an 
ability to produce 30,000 barrels of cement per annum, which would 
be tripled as soon as the necessary machinery for grinding should be 
added. ‘To-day a company does nothing extraordinary in announcing 
that its plant will produce 3,000, 4,000, or 5,000 barrels of Portland 
cement a day, while the per annum production of the large plants run 
well into millions of barrels. It was ten years later, 1897, before the 

roduction of Portland cement. had increased to 2,500,000 barrels; but 
in the next decade it went forward with tremendous strides. 

The quantity of cement exported by the United States to foreign 
countries is not yet as large as it should be. This condition may he 
due to the great demand for it in the United States. But with the 
continued increase inthe number of plants, and the consequent increase 
in production, foreign trade can not long be neglected. There are a 


a Prepared under the direction of Edwin C. Eckel. 
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dozen States in which new plants are actually being built to.be ready . 
for operation late in 1907 or early in 1908, and more than that number 
in which plants are projected. When the plants that are in process of 
erection (not including those which as yet are but planned) begin to 
produce, the output for the entire country will be again greatly 
increased. In view of these conditions, it would certainly seem wise 
to make at least an effort to build up a profitable trade with forcign 
countries, i 

The decline of the natural cement industry has been gradual, but 
as steady as the increase of the Portland branch. In 1906 the effect 
of this decline seemed to he even more widespread than in the pre- 
ceding year, extending far into States which have not before felt its 
influence as strongly as have the eastern centers of natural cement 
production. No new States appeared as producers of this variety of 
cement, nor were any new plants built for producing it. The owners 
have for the most part allowed their kilns to remain idle, apparently 
waiting for a turn in the tide. Some have turned their attention to 
the burning of lime and kindred employments, and a few have dis- 
mantled the old plants and put in buildings and machinery for making 
Portland cement. Since the limestone which is known as “cement 
rock," from which natural cement is made, sometimes forms an equally 
good base for Portland cement, the latter course seems to be the logical 
and wise one where the financial part of such transition can be arranged. 
The business affairs of the Louisville district are in the same condition 
as they were last year. : 

The growth of the slag, or puzzolan, branch of the cement industry 
is interesting because of its steadiness. For about twenty years it has 
been doing a little, but for the last three years one new plant in a 
new State has been built annually to produce puzzolan cement. New 
works are being erected in Pennsylvania at the present time, and those 
which were built in Kentucky and in New York are both profitable 
producers. Of course the process of making this kind of cement is 
not nearly so expensive nor so extensive as the process required for 
burning and grinding Portland cement. 

The rotary kilns necessary for producing Portland cement have been 
increased in size and otherwise improved to an extent which precludes 
a low price for them. Whereas in earlier years a 60-foot rotary was 
considered excessively large, to-day the extreme length is 150 feet. 
The increase in diameter has been only small. In the manufacture of 
puzzolan cement rotary kilns are not used. 


ACKNOWLEDGMENTS. 

In making acknowledgements for the courtesies so universally 
extended in 1905, the writer had occasion to call attention to the fact 
that the statistics of production in this report are based entirely upon 
the actual returns sent from the different cement plants in the United 
States and that those used in the preliminary statement issued in 
advance of the full report are also based on such returns; that, such 
being the case, it is impossible to issue the statement until practically 
all the returns are in; and that therefore the date of the issue depends 
largely on the manufacturers themselves. 

Since the statement is requested at an early date by people who are 
not producers, each year, and since letters are always received by this 
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. Bureau from cement makers asking for the statement as soon as possi- 
ble, this matter is again touched upon. It seems as easy to send the 
information in response to a first request as to a third or fourth 
request. In other words, if the statement is to be sent in at all, it 
should not be delayed a day, because any delay prevents every other 
producer from receiving the earliest possible statement of the annual 
production. 

The writer is indebted to cement producers in most of the States 
from New Jersey to California for many courtesies during personal 
visits to their plants, and these remarks are made solely with a desire 
to be able to cone with the wish of the producers and to issue the 
figures at an early date. 

The returns for 1906 are particularly full and complete. Inno case 
were the figures refused, and in most instances every question was 
answered. Such cooperation is productive of the best results, and for 
it much appreciation and hearty thanks are hereby tendered. 


PRODUCTION. 


The statement made last year that 1905 was the record year thus far 
in gain in total production of hydraulic cements in the United States 
over a preceding year applies equally this year to 1906. 

The increase for 1905 over 1904 was above 8,000,000 barrels in 
quantity and $9,000,000 in value; but the gain of 1906 as compared 
with 1905 is 10,898,137 barrels of cement in quantity and $19,370,744 
in value. 

The total production of cement in 1906 was 51,000,445 barrels, 
valued at $55,302,277; the total production in 1905 was 40,102,308 
barrels, valued at $35,931,533. 

The production of Portland cement in 1906 was 46,463,424 barrels, 
valued at $52,466,186. | 

The production of natural cement in 1906 was 4,055,791 barrels, 
valued at $2,423,170. 

The production of puzzolan cement in 1906 was 481,224 barrels, 
valued at $412,921. 

These amounts are somewhat greater than those given in the pre- 
liminary statement of cement production issued by this Bureau earlier 
in the year. The ditference is due to the fact that some of the returns 
from plants were received too late for use in the first statement. Such 
preliminary statements, however, are always issued with the under- 
standing that while the amounts reported will not be decreased they 
may be somewhat inereased. 

The prices at which cement was sold in 1906 were higher tban those 
which prevailed in 1905. They were not inflated, however, but were on 
a healthy normal basis. The producers made no complaint of prices, 
but from nearly every State in the Union protests were made as to 
the grave difficulty of obtaining suflicient-car service for the delivery 
of orders. 
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The following table is designed to show the ey and value of 
the Portland cement made in those States which were producers in 
1904, 1905, and 1906: 


Production, in barrels, of Portland cement in the United States in 1904-1906, by States, 


1904.4 | 1905.4 1906. b 
oe s l ee j E 
| State, Num- Num- p. 
ber of | Quantity.| Value. | ber of Quantity. Value. tica Quantity.| Value. 
Por works, works. 
a — : =, | 

Alabama ..... | l h.verskestelt x e REESE | Lesser ha oad awe eae ] cashes tues ation E ies 
Arizona ......!...26-- A AA perc A tee eave a ae d cic ames s 
California .... 3 | 1,011,558 $1, 146, 900 | 3 | 1,225,429 $1,671,516 3 1,310, 434 '$2,110, 291 
Colorado ..... 1 499, 294 638, 167 1 190,292. 1,172,027 1 . 1,116,596 | 2,034,382 
Georgia....... A eR ees A sive ro pas | MEET EV Io ERES E 
Illinois ....... | 5} 1,526,794 ! 1,419,111 | 5| 1,515,500 1,711,150 4 | 1,858,403 | 2, 461, 404 
Indiana ...... | 4 | 1,350,714 | 1,222,071 6 | 3,127,042 3, 131, 219 6 | 3,951, 16 | 4, 961, N55 
BE — 2, 2,643,939 | 2, 104,612 ced eer us Woche ae | 4 | 3,020,502 | 3, 909, 708 
Kentucky .... SA dc tant eae ene O O el ibsudrie ie 1 | cs ur DS 
Michigan..... 16 | 2,247,160 12,365,656 | 16 | 2,773,283 | 2,921,507 14 3,747,525 4, 514,065 
Missouri...... de sega mae SG Pitutilkve 2 3,879,512 4,161,974 2. 8,350, 000 | 3, 200, 000 
New Jersey... 3 | 2,799,419 ; 2,099,561 3 | 3,694,777 2,775,708 3 4,423,648 | 4, 445, 304 
New York .... 11, 1,362,514 | 1,257, 561 i 11 , 2,211,411 2,011,253 9, 2,414,362 | 2,725,741 
Ohio.......... 7| 910,297 | 987,599 | 8 | 1,312,977 | 1,300,481 | 8| 14222901 | 1; 709018 
Pennsylvania 17 11,490, 099 0 8, 909, 206 | 18 ,13, 813, 457. 11,195, 910 19 18,645,015 18,598,439 
South Dakota. I. eee abate esee SE sl edo Setanta otal caver CS Wak Lh esosuaiat s Sout oe abe 
Texas ........ Dg ANS pe ER | os acid 
Utah deuce ue. IA ae ee ee A eee eee ee dado as ias tae we Ponte 
Virginia...... 1 861, 093 774,360 11,017,152 1,033,752 1 1,172,011 | 1, 482, 023 
Woashineli E td Mon Cp er dere uc s ood 
West Virginia, — 1 |........-..l. ee eene AE | o ee WE pre ehe 


Total... 81 26, 608, 81 (23,358,119 | 59 panes (33, 245, 807 | 84 46,463,424 52,466, 186 
| | i | 


- —— 


a The States combined for 1901 and 1905 nre mentioned in the text of the reports for those years, 
. b The States combined for 1906 are given in the text below. 


As heretofore, tne production of those plants which are the only 
ones in their States are so combined that the figures may not be pub- 
lished in a form which will reveal individual production. 

The cards of request for figures and information annually issued by 
this office state that all facts and data sent in are regarded as contiden- 
tial unless there is a special understanding to the contrary. Individual 
figures showing quantity or value of production are very seldom pub- 
lished, and if in rare instances such a publication is considered desir- 
able it is never made witnout express permission from the producer. 

In the foregoing table the outputs of Alabama, Georgia, West 
Virginia, and Virginia are combined; the production of Kentucky is 
given with that of Missouri; Colorado, Utah, Texas, South Dakota, 
and Arizona are combined; and in each instance the total sum of the 
combined figures is placed against the name of the State that con- 
tributed the largest quantity of cement to that total. 

In 1906 there was great activity in the Portland-cement industry. 
States which have heretofore not produced cement began the erection 
of Portland-cement plants; mills that were making their initial runs 
did well; and some of the centers of activity increased their productive 
ko eed either by constructing new plants or by remodeling old ones. 

ndian Territory, Iowa, and Arizona appear in 1906 for the first 
time in the list of cement-producing States. 
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In Kansas four new companies erected plants hear the Iola center, 
which offers great inducements to capitalists by reason of its vast 
limestone deposit and its natural-gas belt. In addition to this fact the 
State is centrally located and can find a profitable market in any 
direction. In Pennsylvania, that great center of Portland-cement 
making, where the largest plants in the world are operating, tive 
additional plants are now being built; Kentucky and Tennessee, in the 
South; Utah, Michigan, and Wisconsin, in the North and West; and 
Montana and Washington, in the extreme Northwest, are all either 
actively building or are planning to build new Portland-cement plants; 
while Missouri, which ado has a large production, is now adding 
three plants to her present capacity. California has changed from 
being a large importer to being a large producer, and is increasing 
the capacity of present plants as well as constructing new ones. 

The rank of the Portland-cement-producing States remains as it 
was in 1905 so far as place goes, though the record as to the propor- 
tion of the production that gave each State its place has changed con- 
siderably. Pennsylvania, of course, is at the head of the list; but 
while in 1905 her lead was a little above 10,000,000 barrels this year 
her surplus above New Jersey, her closest competitor, is well over 
14,000,000 barrels, and in spite of the great increase in the output of 
the entire country Pennsylvania manufactures 40.1 per cent of the 
total product. This percentage is a little larger than it was in 1905 
-and in that year it was less than in 1904, but that falling off merely 
indicated a great increase in the total production, and not a decrease 
in Pennsylvania's output. 

In 1906 New Jersey, although she has but three producing plants, 
still holds her place as second largest producer of Portland cement. 
Iler lead over the other States standing next is not very large, how- 
ever, and the increase in the capacity of the plants of the Western 
States may result in displacing her within a short time. Her produc- 
tion this year amounted to 9.5 per cent of the total output. 

Indiana approaches New Jersey a little more closely in 1906 than in 
1905, and leads Michigan by a diminished quantity. For the last few 
years the difference between the production of these two States has 
not been large. Indiana's output in 1906 was much greater than that 
for the preceding year, and her production was 8.5 per cent of the 
whole. These three States, which head the list, made more than 58 
per cent of all the Portland cement produced in the country in 1906. 

Michigan still holds fourth place, as in the previous year. 

The table which follows shows the growth of the cement industry 
in the United States. Its form was originally determined by the fact 
that the cement production was confined mainly to certain well-defined 
centers, but changes in conditions since 1900 have necessitated a change 
in form. 

Under “all other sections” is included the production of Alabama, 
Arizona, California, Colorado, Georgia, Illinois, Indiana, Kansas, 
Kentucky, Missouri, South Dakota, Texas, Utah, Virginia, West 
Virginia, and of other counties in Pennsylvania than Lehigh and 
Northampton counties. 
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Development of the Portland-cement industry in the United States since 1890. 


1890. | 1900. 

Section. Num- | Quantity | Percent- | NYM- | Quantity | Percent- 
ber of | (barrels) e ber of | (barrels) age 
works. : Bees works ! ge. 

New VOTA Eos 4 65, 000 19.4 8 465, 832 5.5 
Lehigh and Northampton counties, Pu., 

and Warren County, N. J.............. 9 201, 000 59.9 15 | 6,153,629 72.6 

A A A 2 22, 000 6.5 6 o, 215 6.3 

Michigcah A A O A a Le De 6 664,750 7.8 

All other sections............- e cece eee | 5 47,500 14.2 15 663, 594 7.8 

Totals A IN | 16 | 335, 500 | 100. 0 | 50 | 8,482,020 | 100.0 

1905, 1906. 

Section. Num- T mol Num- TE 
eror | Quan. | Hee tever Ad recent 
works. | § US ge. works. ( a ge. 

EVITE. - EP n E 

New York........... NETTES 11 | 2,111,411 6.0 9| 2,414,362 5.2 
Lehigh and Northampton counties, Pa.. 15 | 13, 713. 910 38.9 17 | 18, 360, 965 39.5 
NEW JSOIMCY aa a a Dace 3| 3,606,777 10.4, ° 3 | 4,423,618 9.5 
ONO s ereina ken t m ies T a Eie 8! 1,312,977 8.7 8| 1,422,901 3.1 
MICRA: daa 16 | 2,773,283 7.9 14 | 3,747,527 8.1 
All other sections........................ 36 ' 11, 680, 454 33. 1 33 | 16,094, 022 31.6 

0 


T RCNH ERE $ | 35, 246, 812 | 100.0; 84 | 46, 463, 424 100. 


THE PORTLAND-CEMENT INDUSTRY, BY STATES. 


Alabama.—In 1906 there was but one active Portland-cement fac- 
tory in Alabama, the new plant of the Standard Portland Cement 
Company not having been completed and started until just after the 
close of the year. The active plant ran continuously for the greater 

art of the year, having been idle for a short time oniy, owing to a 
lack of car service. The plant produced practically double the quan- 
tity of cement made during 1905. A project to establish a large plant 
for the manufacture of Portland cement at Ragland is reported, but 
the erection of the factory is not yet commenced. 

Arizona.—The only cement plant in Arizona, that of the United 
States Reclamation Service is located at Roosevelt, and made its initial 
run in 1906, producing a quantity of Portland cement sufficiently large 
to fill the stock bins, when, by reason of that fullness, as well as of a 
shortage in oil for fuel, it shut down for a time. The success of the 

lant has apparently stimulated the hitherto unworked cement industry 
in this State, as a plant for the production of Portland cement, it is 
reported, is about to be established at Prescott. 

Arkansas.—There is but one cement plant in Arkansas, and its 
latest production of Portłand cement was made in 1903. A plan is 
now being formed to modernize the plant, beginning with a capacity 
of 1,500 barrels a day, and building with the expectation of doubling 
this output very soon after the mills are started. 

California.—The cement industry in California was very prosper- 
ous in 1906, notwithstanding the earthquake. The three active plants 


reported in 1905 were in operation in 1906, and an additional plant 


was completed at Davenport, but did not produce any cement until 
the year had closed. One of the two plants near San Francisco ran 
ahead of its production for 1905, and the other fell slightly behind b 

reason of a strike among the workmen. Both of these companies auf. 
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fered the loss of their offices, which were located in San Francisco, but 
their factories were not injured. One factory installed ten additional 
kilns. The plant at Colton, which has offices in Los Angeles, ran far 
ahead of its production for 1905. "Two of the tliree active companies 
in the State sold their product at prices in advance of those for 1905. 
One company in the State is about to build a large plant in Washing- 
ton. The new plant at Davenport M d with a capacity of 6,000 
barrels a day, which output is to be doubled after a short run. All 
cement manufacturers in this State use oil as fuel. 

Colorado.—The single cement plant in Colorado ran on full time 
throughout the season. The overhauling and remodeling accom- 
plished early in 1906 resulted in a much increased production, the 
figures showing larger results than those of 1905 as to both quantity 
and value per barrel. There is no immediate prospect that other mills 
will be erected in this State and no new projects are reported, the 
project attempted in 1905 having been abandoned. 

(reorgia.— Better prices, a greatly increased output, and a successful 
season formed the record in 1906 for the Portland-cement plant in 
Georgia. The company owning this factory made practically the same 
record in 1905, when it greatly increased its production over that of 
the preceding year. The output reported Ed year since the opening 
of the mill has shown an advance over that for the preceding year. 

Illinois. —Four plants were engaged in the production of Portland 
cemént in Illinois in 1906, and their output was nearly 2,000,000 
barrels. The record in this State was in accord with the almost uni- 
versal rule of better prices and increased output for 1906. The pro- 
duction of each of the four plants was greater than that for the previous 
year, although the increase was not in the same ratio. 

In October the Universal Portland Cement Company took over the 
cement plants and cement business of the Illinois Steel Company. The 
new company is building an additional plant in Indiana and a new one 
in Pennsylvania, each ot which will be in operation early in 1907. All 
the factories operated by this company make Portland cement from 
slag and limestone, which, after being thoroughly dried and ground 
together in proper proportions, are burned to clinker in rotary kilns. 

The plant reported to this Bureau by the Sandusky Portland Cement 
Company as about to be erected at Dixon, Ill., is still under construc- 
tion and will probably be in operation in 1907. 

Indiana.—The Portland-cement industry is a growing one in In- 
diana. The production in 1906 was the output of six plants, and was 
sufficient to keep Indiana in the third place among the Portland- 
cement-producing States, a rank attained only in 1905. The new 
plant at Speeds was in operation, and the combined production of the 
State amounted to nearly 1,000,000 barrels more than that for 1905. 
Of the five older factories, all but two ran ahead of tbeir output 
in 1905. One of these two reported the same production as for 
1905, but the price obtained was greater. ‘The second plant ran con- 
siderably behind its previous record. The other three made from 
100,000 to 700,000 barrels more than in 1905. There were no impor- 
tant shut downs during the year, the necessary repairing being the 
greatest cause of brief deb in manufacture. Only one entirely new 
factory is reported for Indiana, though in 1907 there will be two, and 
po three, additional plants in operation. The first new mill is 

eing erected by the Universal Portland Cement Company at Bufling- 
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ton near its No. 1 mill. This older plant was a part of the cement 
interests of the Illinois Steel Company, all of which were taken 
over in 1906 by the Universal Portland Cement Company. The 
second mill, located at Kimmel, Ind., which is just completed and now 
in operation, will report a production at the close of 1907. The third 
plant, which is a possible producer for 1907, is a nearly completed 
mill at Marengo. 

Indian Territory.—For the first time Indian Territory appears in 
the text of the cement report. Two cement plants in this Territory 
are now being erected, one at Ada, by the Oklahoma Portland Cement 
Company, and one at Dewey, by the Dewey Portland Cement Com- 
pany. The first company expects to have its mills in operation late 
in the summer or early in the fall of 1907. Both the plant and its 
main offices will be located at Ada. Machinery will be installed for 
a production of 1,000 barrels of cement a day; but the buildings will 
be erected to accommodate a 2,000-barrel plant. The factory is 
located only a short distance south of the Canadian River, in the 
southern portion of the State. The second company has built its 
plant at Dewey, and has constructed it with a capacity of 2,500 to 
3,000 barrels of Portland cement a day. The mills will be in active 
operation in the fall of 1907. 

/owa.—Like Indian Territory, Iowa appears for the first time in 
this report as a cement-producing State. The Northwestern States 
Portland Cement Company is now constructing a large plant at Mason 
City for the manufacture of high-grade Portland cement. The fac- 
tory is to have a capacity of 3,000 to 3,500 barrels of cement a day, | 
and will be built in the general fashion of the mills owned by this 
company at Independence, Kans. Twelve large rotaries, 110 feet 
long, will be installed, and the grinding machinery will consist of 
ball and tube mills, Kent mills, etc. The plant will be finished and 
ready for work by October, 1907. : 

Aansas.— Each of the four Portland-cement plants in this State pro- 
duced an output in 1906 which was in advance of that for the preced- 
ing year. One of these plants made more than eight times as large a 
quantity in this, its second year, as it made in 1905, while the other 
year-old plant made over fourteen times more than in its initial year. 
In 1905 the older plants naturally produced more cement than the new 
ones, and therefore their inerease in 1906, although marked, is not so 
far in advance of the preceding year's output as that of the new mills. 
Three of the factories ran on practically full time during 1906, and 
one was idle for nearly six months repairing and remodeling. It is 
reported that six new cement plants will be in operation or complet — 
ing construction in 1907. One is to be located at Iola, and will proba- 
bly start during the fall or early in the winter. One is to be at Fre- 
donia, and will perhaps be in running order by June at the latest. 
This company will start with two kilns, at least 110 feet long, and the 
buildings will all be constructed with a view to enlarging the capacity 
of the plant later. The third plant is to be at Elk City. in Montgom- 
ery County, and will have a capacity of about 2,000 barrels a day. 
Preliminary excavation and grading is now being done, but the mills 
will not be ready for work before 1908. The fourth plant will be 
erected about 3 miles east of Mapleton, in Bourbon County. It will 
start with a capacity of about 2,000 barrels of cement a dav, with six 
kilns, 125 feet long by 8 feet in diameter; the mills will be in opera- 
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tion late in 1907 or early in 1908. The fifth plant is under construc- 
tion at Yocemento, and is to begin producing Portland cement in 
November, 1907. The mills will start with two rotaries, each 125 feet 
in length. Oil will be the fuel used, and shale, lime, and chalk the 
materials. The sixth of the new plants is being built at Bonner 
Springs, and its first section, capable of producing about SU0 barrels 
of Portland cement a day, will be in working order by January, 1908. 
The other section, which will exactly double the capacity of the mills, 
will be completed later in that year. With more than double her 
Roe number of plants, Kansas bids fair to reach a high place in the 
ist of cement-producing States, for already she has risen from a 
record of no Portland-cement production prior to 1900 to the sixth 
place in the list in 1906, with over 3,000,000 barrels to her credit. 

Kentucky.—Only one plant was actively engaged in the production 
of Portland cement in Kentucky in 1906, and it made a remarkably 
good showing for its second output. There was no cause for idle 
mills, and the plant was active all the year, using its four rotaries 
constantly. 

A new plant is now under construction at Stanton, in this State, 
which will have its main offices in Lexington. It will not become 
active before the fall of 1907. The property of this company is 
nearly 1,000 acres in extent. The fuel for supplying light and power 
is to be natural gas, of which there is an abundant supply. Transpor- 
tation facilities are excellent. 

Michigan.—The Portland cement manufactured in this State in 1906 
was produced at 14 plants, and the output amounted to nearly 1,000,000 
barrels more than that of 1905. This advance was not sufficient, how- 
ever, to restore Michigan to third rank in the list of Portland-cement- 
producing States, which was the position she held from 1900 to 
and including 1904. Many of the plants produced cement through 
the entire season, running on full time. Several closed down during 
the winter months for repairs; some of the mills were inactive for a 
short period because of inability to get coal, due toa coal strike. One 
plant increased its size, and one was reconstructed. The Hecla factory 
was reopened in July, and was in active operation through the rest of 
the year. 

Of the remaining companies reporting from this State, four are 
erecting mills which are in various stages of construction. All of 
these four plants have heretofore been reported to this Bureau. One 
. of these, it is expected, will be complete and ready for work next 
season. The other three are apparently not quite so far advanced, no 
dates for completion being mentioned. One plant which was active 
for a short time is now idle. Of the five other companies reporting, 
three state that they are still striving to attain tangible existence, one 
states that it has not yet sought to do more than organize but may 
build in a few years, and a third reports that the work of perfecting 
titles to land and erecting large Portland-cement plants in 3 other 
States, has thus far prevented the erection of a plant in Michigan. 
One entirely new company is building a plant in the northern part of 
the State, and expects to be in operation about 1908, with a capacity 
of 3,000 barrels of Portland cement a day. 

Missourt.— In many respects the records of this State for 1905 and 
1906 are similar, for in 1906 two plants produced the entire output of 
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Portland cement made in Missouri, and each of these increased its 
porn over that of the preceding year, asin 1905. The plant 
ocated just outside of Kansas City was reconstructed to produce an 
output about three times as large as that originally intended, and it is 
still undergoing the process of enlargement. The mills of the Louisi- 
ana plant are not yet put up and the organizers are unable to give any 
indication as to when they will be erected or become active. A new 
pu at Courtney, about 10 miles east of Kansas City, on the main 
ine of the Atchison, Topeka and Sante Fe Railway, will probably be 
put into active operation within a year. Seven kilns, 125 feet long by 
8 feet in diameter, wlll be installed, with a minimum capacity of 2,500 
barrels of Portland cement a day. The company will also install 
machinery of capacity sufficient to grind a week's or ten days’ supply 
of raw material ahead, and the same provision will be made at the fin. 
ishing end of the process. The continued yearly increase in produc- 
tion of the factory at Hannibal is notable. This year it fell only 
about 25,000 barrels below 1,000,000 barrels more than the output 
for 1905. Another new plant is being erected at a place about 4 miles 
west of Carondelet, a suburb of St. Louis, by a company that is now 
engaged in the manufacture of cement in one of the Eastern States. 
The plant is located on a tract of land covering about 150 acres, which 
is traversed by Gravois Creek. A well-known brick company of St. 
Louis has been making brick and quarrying stone on this property for 
years, and has stepped off quantities of clay, and opened a quarry face 
of large extent, thus making cement materials readily available. The 
rock is all above the level of the mills, and the materials will be moved 
to the factory by gravity. The plant will start with six rotary kilns, 
each 110 feet in length by 8 feet in diameter, and will havea daily 
producing capacity of 3,000 barrels. The power will be electrical. 
New Sersey.— In 1906 New Jersey maintained the rank she has so 
long held, the second in the list of Portland-osmient produ me States 
in this country. There were no additional cement plants opened, 
though projected factories were reported. The output was made, as 
heretofore, by the three large plants which have been manufacturing 
New Jersey?s Portland cement for several years. The output of two 
of these factories was larger than in 1905, while that of the third ran 
far ahead of its previous production. The combined increase shows 
figures that are more than 750,000 barrels in advance of those for 
1905. All the mills were in operation throughout the entire year. 
New York.—The record of New York for 1906, so far as its pro- 
duction of Portland cement is concerned, practically duplicates its 
record for 1905. Nine plants were in operation, and nearly all of 
them manufactured a larger quantity than during the preceding year. 
One of the plants was shut down for several months in order to 
undergo extensive enlargement and improvement. Of the others, 
some ran almost continuously and some were closed down a short 
time for necessary repairs. One factory that has for years success- 
fully produced Portland cement by burning it in the old-style dome 
or vertical kiln, changed its method of manufacture to the newer kiln, 
and installed large size rotaries, the result of the change being an 
increased production. Some of the plants increased their output over 
that of the preceding year; some of them decreased it slightly. One 
mill which has for many years reported a production of both Portland 
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and natural cement, in 1906, for the first time, made only Portland 
cement. No new Portland-cement factories are reported from this 
State in 1906. 

Ohio.—The cement industry has grown and is growing in Ohio. 
All three of the varieties reported in this pamphlet are produced in 
this State, but the chief cement produced is Portland. Eight plants 
were active in 1906, and two new factories, designed to prod ate Port- 
land cement in large quantities, were nearing completion at the close of 
the year. Seven of the eight active mills ran a few thousand barrels 
ahead of their production for 1905, and the eighth mill ran about 1,200 
barrels behind. The variation from the record of 1905 was not 
marked, either one way or the other, in any plant, and the State total 
showed only a small increase over that reported in 1905. At one of 
the plants a fire caused a shut down for about forty days. At another 
mill production was suspended for about three months in order to 
make extensive improvements. The other plants ran on full time 
except for a few weeks when necessary repairs were being made. 

One of the new plants is located at Portsmouth, and will be started 
up in the summer or fall of 1907, with a capacity of 1,500 barrels of 
cement a day. The kilns are 100 feet in length, and the plant is so 
arranged as to allow an immediate increase in capacity of 500 to 1,000 
barrelaaday. The other new plant is at Center Furnace, in Lawrence 
County, and will be put into operation during the summer of 1907, 
It is built with a capacity of 2,000 barrels a day and has four kilns 
installed, each 125 feet in length. At both plants the materials used 
will be limestone and shale. Of the eight active factories, five use 
limestone and three use marl. 

Pennsylvania.—From 1890, when with six plants Pennsylvania pro- 
duced less than 250,000 barrels of Portland cement, to 1906, when with 
nineteen active plants its record of production exceeds 18,500,000 bar- 
rels, this State has stood at the head of the Portland-cement-producin 
States in this country. It has inexhaustible deposits of limestone ind 
cement rock—the materials most commonly used in the manufacture 
of Portland cement in this locality—and its production has this year 
gone ahead of that of any other State by more than 14,000,000 barrels. 

‘here were nineteen plants engaged in the manufacture of this output, 
of which fifteeen produced exclusively Portland cement, and the remain- 
ing four produced both Portland and natural cement. A mill owned 
by one of the larger companies in the State was damaged by fire, and 
its output was lessened by the lack of production during repairs. In 
another mill owned by the same company extensive alterations caused 
a shut down of several months. The company is now building another 
largeand well-equipped plantatFogelsville, which will beinactiveopera- 
tion next year. Two companies suffered losses by fire and three others 
were idle for a part of the year because of alterations and improve- 
ments made in their plants. The majority of the mills ran steadily 
throughout the year with only the delays caused by necessary repairs. 
Satisfactory initial productions were made by the new mills that started 
in 1906, and five plants now under construction will be producing before 
or during 1908 1f their present plans are carried out. One of these 
factories is being built at Nazareth by the Atlantic Portland Cement 
Company; another is the new factory to be erected by the Crescent 
Portland Cement Company at Wampum, which will be finished as soon 
us possible. The third plant is to be located at Chestnut Hill, in Mon- 
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roe County, and will be built by the Monroe Portland Cement Company. 
Its minimum capacity will be 1,000 barrels of cement a day, and the 
company now proposes to manufacture, in addition to Portland cement 
of the usual high grade made in this State, a pure white Portland of 
the same quality as any first-class Portland cement. This, it is spe- 
cifically stated, is an entirely new product. The fourth new plant is 
that now being built by the Universal Portland Cement Company at 
Universal near North Bessemer. This factory will use the slag from 
the Carnegie Steel Company’s furnaces at the Homestead works, whence 
also electric power will be transmitted to the plant. The rotary kilns 
will be 120 feet long by 7 feet 6 inches in diameter. All the buildinos. 
including the bins for raw material, the dryer building, raw material 
mill, burner building, finishing mill, stock houses, and miscellaneous 
buildings—such as the office, laboratory, and machine shop—are being 
built entirely of steel and concrete. "The cement made by this com- 
pany goes through all the processes required for producing a true 

ortland cement, and the finished product meets all the requirements 
for such an article. It should not be confused with slag cement, which 
is not burned in rotary kilns and is not at all the same as Portland 
cement. 

The fifth new enterprise reported from this State is the plant now 
under construction by the Conestoga Portland Cement Company in 
Lancaster County, about 7 miles from Lancaster, on the Conestoga and 
Cocalico rivers. The beginning of the building operations was some- 
what delayed by the fact that the company was compelled to wait for 
a line to be constructed by the Lancaster and Northern Railway giving 
connection with the Pennsylvania and the Reading railroads. The 
factory will have a daily capacity of 2,000 barrelsof Portland cement, 
and will be started with four kilns 100 feet in length by 8 feet in diam- 
eter; the buildings are to be so arranged as to leave space for addi- 
tional kilns and machinery which will increase the output to 3,000 
barrelsa day. Thecompany expects to be operating late in the spring 
or early in the summer of 1908. 

One company which has reported a production for several years 
past was adjudged bankrupt and has sold its plant and holdings to a 
new company, which will continue the business under a new name in 
1907. The present year was given to remodeling and repairing the 

lant. 

In this State four factories were reported as idle during 1906. 

South Dukota.—The plant which produced the Portland-cement out- 

ut of this State in 1906 continues to be the only cement mill in South 

akota. Since it has been rebuilt its production has been considerably 
greater than.in 1905, although the output for that year was more than 
four times as large as any ever before reported from this mill. The 
factory was in operation throughout the year. 

The erection of a second plant has been postponed for a time by the 
promoters, who last year reported that the project was well under 
way. 

Tennessee.—This State, which has not figured in the reports of this 
office on the production of cement since 1890, is about to become again 
a producer of Portland cement. Late in 1906 the erection of a plant 
was begun by a company having large interests in cement production 
in Kansas, and it expects to begin operating the new p within a 
year from the time building was commenced. ‘There will be ten rotary 
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kilns installed, each 110 feet in length by 8 feet in diameter, with 
about 4,000 horsepower of steam engines and boilers. In the vicinity 
of the plant, which is located near Copenhagen, there is an abundance 
of coal, and this will be the fuel used. 

Teras.—In 1906 two plants in Texas were producing Portland cement. 
One of these manufactures a well-known brand of natural cement, as 
well as Portland, while the other is engaged exclusively in making 
Portland cement. The first plant reported a production of Portland 
cement which was very slightly less than its output for the preceding 
year; the second plant reported a large output, nearly double that for 
1905, and many times greater than the Portland production of the 
other factory. This is only the second output reported from this 
plant since it was remodeled. It ran on full time throughout the year, 
aie a only a few thousand barrels of cement in stock when the year 
closed. 

Utah.—The construction of the new Portland-cement plant near 
Ogden, in Utah, was slower than the company expected, and therefore 
its first production will be reported for 1907 instead of 1906. The 
mills will be completed late in the spring and will be active the rest of 
the year. The one plant in Utah which has been a steady producer of 
Portland cement since 1891, when its first output was reported by this 
Bureau, is located in Salt Lake City. Its production in 1906 was 
greater than that for the preceding year. his record is the usual 
one, however, as the production of this plant has steadily increased 
for a number of years. Except for a few weeks during which the 
mills underwent the regular annual overhauling, this factory was con- 
tinuously active during the year. The company formed in 1905 to 
build a second plant in or near Salt Lake City was dissolved and the 
prod was abandoned in 1906. 

“ryinia.—In Virginia there is only one Portland-cement-produc- 
ing plant, and that one is entirely successful. Its customary yearly 
increase in production was marked in 1906, and the mills were active 
throughout the entire year, except on several holidays. The company 
is now installing three additional kilns, 125 feet long, and the grind- 
ing machinery necessary to keep them active. When the alterations 
are com eted. the factory will be capable of producing 1,000,000 bar- 
rels of Portland cement a year. The plant projected in this State by 
a cement company now active in Pennsylvania has not yet been car- 
ried far enough to permit building operations. 

Washington.—The new plant built in 1905 and 1906 in Washington 
is now ready for use, but was not in operation last year. It is very 
favorably located, and the town that has grown from it is called 
Concrete. This is the first factory erected in the extreme Northwest, 
and its initial production will be of interest. Its nearest neighborin 
cement plants are in North Dakota, Utah, and California, to Ped 
Hd from Washington, either Montana, Idaho, or Oregon must be 
crossed. 

West Virginia. —At the only active Portland cement-mill in West 
Virginia in 1906 the reported production decreased by reason of idle- 
ness during the installation of new machinery and additional kilns to 
increase capacity. The enlarged factory will have an output for next 
year much in advance of that for previous years, if nothing unforeseen 
occurs. Two other plants which were located in this State have been 
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discontinued. One has failed to produce any cement for several vears, 
and the other was never wholly completed. 

Wesconsin.—This state has long been a producer of natural cement, 
but until now has never had a plant for producing Portland cement. 
At present, however, such a plant is under construction near Baileys 
Harbor, in Door County. The material used will be marl of very 
high grade. This plant will have a capacity at the start of 2,000 barrels 
of cement a day. The increase of the plant’s capacity depends on the 
success of the venture. 


NATURAL CEMENT. 


The natural-cement industry in 1906 declined in production as com- 
p with the output of the preceding year. This industry fluctuated 

tween a production of 7,000,000 and 8,000,000 barrels from 1900 to 
1904, when it fell to a little more than 4,500,000. In 1905 it decreased 
to a little less than 4,500,000 and in 1906 it stood at just above the 
"4,000,000 mark. 

It seems unlikely that this form of cement making will ever revive 
to a very marked extent, because, although there will always be work 
for which natural cement can be used with perfectly satisfactory 
results, there are many kinds of work for which it is unsuited. 
Besides that, the result of the process of making natural cement is 
always uncertain, depending on chance to a great degree, while the 
result of making cement in rotary kilns, with the machinery which 
produces a scientific mixture of ingredients that varies only between 
well-defined limits, is nearly certain. 

A number of natural-cement companies have changed their mills 
entirely, installing rotary kilns preparatory to Portland production; 
a few have added Portland mills to their natural-cement mills, and 
several plants that formerly produced both kinds of cement have 
abandoned, at least for the present, the production of the natural 
variety and in 1906 produced Portland cement only. A large number 
of plants which for years made big records as producers of natural 
cement, during the year even stood idle in the States where this 
industry has been most flourishing. | 


PRODUCTION. 


The total production of natural cement in the United States in 1906 
amounted to 4,055,797 barrels, and had a value of $2,423,170. This 
quantity is less than 500,000 barrels below the production for the pre- 
ceding year, but it shows a larger falling off than was then shown. 
However, although the quantity of natural cement produced was so 
much smaller than the quantitv of Portland, vet the reports from the 
factories from various parts of the country seem to indicate that the 
percentage of natural cement left in the bins unsold at the close of 
the year was less, proportionately, than that which remained unsold 
of the Portland output. 
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The following table shows the quantity and the value of the natural 
cement made in the United States in 1904, 1905, and 1906: 


Production, in barrels, of natural cement in 1904, 1905, and 1906, by States. 


| 1904. | 1905. 1906. 
State. ' Num- : Num- ` Num- | 
"berof Quantity. | Value. berof Quantity.| Value. berof Quantity.) Value. . 
works, | works. works. 
l l i 
Georgin......... 2 66,500) $37,750! 3 89107| 851.010! — 3  a180,500, gus, 075 
Illinois ......... 3 200,308 — 113. 000 3 305,445 | 116,549 | 3| 365,813 115, 221 
Indiana ........ 13 735,906 307.053 12 | 127,000 211. 040 12 600, 000 240, UU 
Kansas ......... 2; 210922; 79,400 2, 230,686 | 110,750 21 238,311 | 129.7 
Kentucky ...... 2) 264,104 132,052 2 207, 500 «3, 000 2 170, 194 95. 539 
Maryland... | 4 | 65,000 — 32,500 4 55,324 | 2R, 6H 4, 268,350 32,073 
Minnesota...... 2, 135,000 ; (65,020 2 115, 314 907,043 | Blocco aL ee wd us 
Nebraska ....... | Mu DU ORE AAA eee eee Y MEE. POEA 
New York ...... | 109 , 1,911,402. 1,138,667 16 | 1,926,837 1,332,809 ! — 16 41,515,866 | 1,055, 7*5 
North Dakota ..: A A Le PA Ws ids SON and AA A 
Oils icy, | ¡AA Souter edat d 1 64,791 AL, 235 | 1 | x Saas eae 
Pennsylvania ..' 5 770, S07 298,533 | 5 748,057 | 306, 555 4 744, 403 560, 2334 
TOXHS ¿rra E A ce eee Pee ¡APO iet T uus E as de 
Virginin........ 2: 93,242 + 59,619 D Seen er eer ree eee: e 
West Virginias. 1 onzs.lee ese losa cet IAS OE RIN 
Wisconsin ...... 2| 250,000: 125,000 | 2 139, 128 63, 737 2 177,330 M, 5 
Total ..... 61 b4, 866,331 2,450, 150 | 58 104, 473, 049 om 052 55 | 4,055, 797 | 2, 123, 170 
| 


a As shown by the returns to this office, a small quantity of hydraulic lime was produced in Georgia, 
Maryland, and New York, The combined output of these States is 40,500 barrels, valued at 319.300, 
aud is included in the total of natural cement production for 1906. 

b The States combined for 1904 and 1905 are noted in the text of the reports for those years. 

e The States wherein the cement product was combined with that of some other State for 1906 are 
given in the text below. 


The combinations of figures for total State productions necessary to 
conceal individual outputs in 1906 are as follows: 

Wisconsin, North Dakota and Minnesota are grouped together; 
Kentucky, Ohio, and Virginia form a second group; and Texas and 
Kansas complete the combinations. As is the custom, the State mak- 
ing the largest contribution to the total in these groups carries the 
entire quantity. 

New ork ranks first, as always, in this production, with Pennsyl- 
anta second, and Indiana third. 


THE NATURAL-CEMENT INDUSTRY, BY STATES. 


The following statement includes only States which have plants that 
actually manufactured natural cement in 1906, or which have plants 
that are reported as likely to become active atany time. Ina number 
of States that have for years reported productions of this oldest of all 
cements, only idle plants now exist: d several States, as in Florida, 
the works are completely dismantled. Thus the States recorded do 
not include all those in which abundant materials for this and other 
varieties of cement may be or have been found. 

Georg/a.—There were three plants producing natural cement in 
Georgia in 1906, and they all had a prosperous year. Two of them 
were closed long enough to install new machinery and to make neces- 
sary repairs, Practically the-entire output of these plants was sold, 
so that but a small number of barrels were left on hand at the close of 
the year, though they all ran ahead of their productions for 1965. No 
new plants were reported for 1906. 

Ili nois.—]n Illinois there are three natural-cement plants, and all 
of them were active in 1906. Of the two older plants, one was a con- 
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tinuous producer throughout the year, but its production was not so 
large as that for 1905; and the other, though idle a part of the time 
because of a scarcity of labor, still ran slightly ahead of its 1905 out- 
ut. The third plant produced more cement thán was made in 1905. 
t was closed down three months for repairs, and had some of its stock 
left in the bins at the close of 1906. 

Indiana. —The condition of the cement industry in Indiana remains 
practically the same as it was in 1905. Most of the mills in what is 
known as the Louisville district, which for many years was one of the 
great centers of production for natural cement, now find it more 
profitable to remain inactive and allow their ‘‘ quota” to be burned 
and ground in one of the big mills, and handled by the general selling 
agent for the various companies, than to make and sell their product 
as individuals. There were, however, several mills besides those 
which made cement for the idle plants that were active in 1906, but 
none of them ran for more than a few months. The prospect of con- 
verting a number of these factories into Portland-cement plants is 
being seriously considered in this region. The quantity Ai natural 
cement manufactured in this State was slightly above that produced 
during 1905. The sale of the output was readier and less of it 
remained in stock at the end of the year than in 1905. . 

A«nsas.— The natural-cement industry in Kansas is much older 
than the manufacture of Portland cement, and the two plants that 
produced natural cement in 1906 ran ahead of the output for 1905, 
though the increase was but slight. One plant was closed down for a 
few weeks in order to dispose of the stock on hand and avoid over 
production; and the other ran continuously. In each only a small 

ercentage of the output was left on hand at the close of the year. 
Une of these companies is contemplating the enlargement of the 
factory to produce Portland as well as natural cement, as an abundance 
of suitable material for such a production is available, but no final 
steps have yet been taken in the matter. ; 

itty The two mills in Kentucky which make natural cement 
were active in 1906. They are situated on a ledge of rock on the 
Kentucky side of the Ohio River, and are owned by the same com- 
pany. Their output during 1906 was not quite equal to that of 1905. 

hey ran continuously throughout the year. 

Maryland.—Only two natural-cement mills were active in Maryland 
in 1906. Two others were idle, one of them reporting that it has 
closed down permanently. The other was idle because there was no 
demand for natural cement which it could supply. The active mills 
produced small outputs, and neither of them ran continuously through- 
out the year. One of the four companies in Maryland has under con- 
sideration the erection of a mill to produce Portland cement, but the 
plant, if built, will be located in a neighboring State. 

Minnesota.—Owing to a lack of plants in neighboring States, the 
production of natural cement in Minnesota has continued to be profit- 
table, even after the industry waned in other localities, but in 1906 
there was but a small production in the State, and a lack of trade is 
. reported. Both of the two plants were active, and their production 
ran a few thousand barrels in advance of that for 1905. Each of the 
mills was idle fora short period in the winter months, partly because 
of the severe weather and partly because the demand was not good. 
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Nebraska.—The plan to start up the single cement factory in 
Nebraska and make natural cement in 1906 was not carried out and 
the plant was idle through the year, because there was no demand for 
natural cement in tliis State. 

New York.—The natural-cement output for the State of New York 
was made by nine plants in 1906, this fact showing very clearly the 
extent to which this branch of the cement industry he declined in the 
Rosendale district, which was for many years to the natural-cement 
production what Pennsylvania now is to the Portland output. Nearly 
every one of the nine active plants produced less cement than in 1905. 
One company was overhauling its mills throughout nearly the whole 
. season; a number of the plants were idle during the winter months; 
another company reports that a shut down of one-third of the usual 
time of activity was due to lack of orders; still another reports several 
months” idleness for the same reason. The companies that were active 
ran their plants on about half time for at least a portion of the season. 
Six companies report that their factories were closed down throughout 
the year, and one company which in former years invariably recorded 
a large production reports that the plant has practically ceased to 
make cement and has turned to the manufacture of lime and other 
similar products, 

North Dakota.—The single cement plant in North Dakota reported 
a small production in 1906, being idle part of the season on account of 
the scarcity of labor. No cement is produced here through the winter 
months, because of the severity of the weather. 

Ohio.—Two natural-cement plants were idle and one was active in 
Ohio in 1906. One of these plants is idle because the owner does not 
desire to run his factory, neither does he wish to sell. The other plant 
stood idle through the vear because of the small protit to be had by 
running the factory. The third plant was active through the entire 
year, except a short time for necessary repairs, made a fine production, 
and sold it all, closing the year with empty storage bins. 

Pennsylvania.—In Pennsylvania there were no plants devoted 
exclusively to the production of natural cement in 1906. The entire 
quantity produced there was made by plants that were also engaged 
in manufacturing Portland cement, and at all of these the production 
of Portland was much larger than that of natural-rock cement. These 
plants, four in number, produced an output smaller than that of the 
preceding year by only a few thousand barrels. They were all active 
continuously, except where it was necessary to close down a few weeks 
for repairs, and the product was almost completely disposed of when 
the year closed. One plant that had a suitable equipment for the pro- 
duction of natural cement remained idle all the year, so far as that 

part of the plant was concerned. No new natural-cement plants are 
reported. | 

Toras. —The natural cement made in Texas in 1906 was manufac- 
tured by a plant which also had a production of Portland cement. In 
1906 its production of natural cement ran ahead of that for 1905, 
though such was not the case with its other output. The remaining 
factory for producing natural-rock cement was idle throughout the. 
year. It has not been active for several years, and it is doubtful if it 
will ever be fired again as it now stands. 

Virginia.—In 1906 the natural-cement industry in Virginia was not 
very prosperous, though the output of its one active plant was but 
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little less than double its output in 1905. The plant was idle durin 
some bad winter weather, and also by reason of the limited demand 
for this variety of cement. However, at the close of the year, onl 
a small portion of the product was unsold. The other plant whic 
was active in the early part of last year, became idle late 1n 1905 and 
remained so through 1906. It is reported that this factory has perma- 
nently abandoned the natural-cement industry. The total production 
of the State in 1906 was somewhat in excess of that for 1905. 

West Virginia.— Neither of the plants in West Virginia which have 
in the past produced natural cement was activein 1906. One seems to 
have been abandoned completely and the other is reported to be 
involved in litigation. 

Wiscons/n.— Two natural-cement plants have been active in Wis- 
consin for many years until 1906, when one of them was idle continu- 
ously by reason of the lack of demand for this variety of cement. 
This plant may be offered for sale to a company projecting the erec- 
tion of a factory to produce Portland cement. The other mill was 
active during the greater part of the year and made a large quantity 
of cement. This production, however, fell short of that for 1905 by 
a few thousand barrels. It was sold before the close of the year, but 
the failing demand for this variety of cement was apparent in Wis- 
consin as in other States. 


PUZZOLAN CEMENT. 


The slag-cement industry continues to be of slow growth, for in 
1906 only one plant for making puzzolan or slag cement was finished 
and started to work. It is located in New York State. This is the 
first time this variety of cement has been made in New York. An 
advantage of the slag-cement industry lies in the fact that it utilizes 
and consumes a product of steel and iron foundries which has for years 
been troublesome to dispose of and regarded as a waste product. 
The variety of cement known as puzzolan, or simply as slag cement, is 
not burned in rotary kilns, and should not be confused with Portland 
cement made with slag as a basis and burned in rotaries. 


PRODUCTION. 


Although eight States were engaged in producing the 481,224 bar- 
rels of puzzolan cement, which made the total production in 1906, yet 
it is impossible to place the individual output against each State in the 
table, because six of the eight States have only one slag-cement plant. 
The other two States have each two plants, and so, 1n combination 
with another State production, their figures may be given without 
revealing Individual figures. 

The combinations made in the following table are: Two plants in 
Alabama, one in Kentucky, and one in Illinois, two plants in Ohio 
and one in Pennsylvania, and one plant each in Marglind, New Jer- 
sey, and New York. 
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The following table shows the total production of puzzolan or slay 
cement in the United States in 1904, 1905, and 1906, together with the 
number of plants in each State: 


Production, in barrels, of slag cement in the United States in 1904-1906, by States. 


1904. 1905. 1906. 
State. Num- Num- Num- 
ber of¡Quantity.¡ Value. ber of! Quantity.) Value. | ber of] Quantity., Value. 
‘Works. Works. | works, 
l 1 i 

Alabama ....... | 2 187,677 ! 8141,402 rA CIC E teo s eate lace d itt 
Mlinois......... ls ides pue 1 106,236 | $50,616 1. 175,912] gles, 160 
O A PA A O A «di AAA E sra RR RS 1 | O et Eheu 
Maryland ...... 1 | IN NE: 2 SO NERONE | PERPE: RC 
New Jersey..... Polsce. wes EAE | lU E eee M 1 54,161 60. 478 
NOW AA euesus or EM ROO 3 E E EEE ELE A E EE AA 
Ohio. 2 sooo 2, 115,368 85, 249 : 2 276,211 | 191,998 2 251,121 154, 253 
Pennsylvania .. A s eu ERO, A A AAA AA 


Total ..... | 8 | 303,045 226,651 9. 382,47) 272,614 10} 481.24 | 412,921 


THE PUZZOLAN-CEMENT INDUSTRY, BY STATES. 


The record of slag-cement-producing plants in the States which con- 
tributed to the quantity of this variety of cement made in the United 
States in 1906 is as follows: 

Alabama.—There were two active puzzolan-cement plants in Alabama 
in 1906, and together they produced an output which was nearly twice 
as large as that for 1905. These plants are managed and run by one 
company, though but one of them is owned by that company. The 
people owning the second plant have leased it for the past few years 
to the company now running both plants. No idleness is reported in 
these mills, beyond the closing down for needed repairs, which comes 
to nearly:all factories. Better prices, as well as an increased produc- 
tion, was the rule for these plants in 1906. 

Jllinois, —But one plant in Illinois manufactures slag cement, and 
its output in 1906 was considerably larger than that for the preceding 
year, as in that year, however, the entire quantity of puzzolan cement 
manufactured was consumed by the company itself in its construction 
work. Slag cement for commercial purposes is no longer made by 
this plant, and its whole period of manufacture for the year did not 
exceed five months. 

Kentucky. —The single plant in Kentucky which produced slag cement 
in 1906 was started up in 1905; it was described in the report on cement 
forthat year. This year the company reported a good production. 
Kentucky now contribates her quota to each of the three varieties of 
cement reported by this Bureau. 

Marylund.—There has never been more than one puzzolan-cement 
plant in Maryland, and in 1906 it was active for aa a short time, 
producing but a small output. It was then adjudged bankrupt, and a 
trustee was appointed. 

New Jersey.-—The one slag-cement plant in New Jersey was active 
in 1906 and ran continuously except for the three winter months. Its 
output was a little less in quantity than that for the previous year, but 
a higher Po was obtained for it than could be had in 1905. 

New York.—The plant of the Niagara Cement Company in New 
York began producing puzzolan cement in the spring of 1906, and ran 
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continuously during the rest of the year, except for such small shut- 
down periods as are incidental to initial runs. This factory is in 
Buffalo, and has a capacity of 1,000 barrels of slag cement a day. It 
is the first plant built in the State of New York for producing this 
variety of cement. 

Ohvo.—There were two plants for the manufacture of puzzolan 
cement in Ohio in 1906. Both of them were in operation, one running 
slightly ahead and one slightly behind the production for 1905. Each 
of these plants was shut down for a few months, and in one of them 
extensive improvements were made. Although one other State besides 
Ohio has two puzzolan plants, yet Ohio in 1906 produced more than 
twice as much of this kind of cement as any other State, and more 
than the combined product of any two other States. 

Pennsylvania.—The plant which produces puzzolan cement in Penn- 
sylvania is at Sharon, and its procu tior in 1906 was more than a third 
larger than in 1905. It was idle during a part of the winter on account 
of the dullness of business incident to that season. 


IMPORTS AND EXPORTS. 


IMPORTS. 


‘Hydraulic cement is recorded in the custom-houses in pounds when 
brought into this country from foreign places. Reduced to barrels, 
the total quantity imported in 1906 was 2,205,710, valued at $2,950,268. 
The m quantity withdrawn for consumption in 1906 was 2,274,677 
harrels. 

The following table shows imports of all hydraulic cements into the 
United States, p. countries, from 1903 to 1906: 


Imports, in barrels, of hydraulic cements into the United States w 1903-1906, by countries. 


-—— 


1903. 1944. — 1905, | gew; 


United KINDER COM sud» Gee Ex. reme E.A. EOS e Ee s 146, 991 | 16,365 23, 978 464, 940 
Belgium a e | 737,576 394, 368 335, 154 563, 590 

A MEET | 14, S66 34,912 18, Red 64, 227 
E A vA Eier Wem ks E nur? Van TS Rh dn 1,377,414 585, DOS 456, 325 871,579 
Other European CoOUNtrits.......ooooooommoomomoooo.o.. 27,415 7,038 602 49, 770 
British North America...................... eee eese | 4,421 566 417 9, 589 
Other countries... eccesso d her hh ge Res 9, 265 | 7,091 1,237 182, 01^ 


2,317,951 , 1,046, 403 846,577 | 2, 205, 710 


| | 
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RELATION OF DOMESTIC PRODUCTION AND CONSUMPTION TO 
IMPORTS. 


The following table is designed to show the yearly increase in the 

roduction of Portland cement in the United States, the fluctuations 
in natural cement, and the variations in imports for consumption of 
hydraulic cements into this country since 1901: 


Comparison of production of Portland and natural-rock cement, in barrels, in the United 
States with imports for consumption of hydraulic cement, 1901-1906. 


eer Tou of 4 

"à Natura ortlan natural an 
Year cement. cement. | Portland Imports. 

, cement. 
pe eee Gee ee eee a ng A 

DOM OL ates 7,084, 823 12,711, 225 19, 796, 048 922. 4176 
LR A e o o de A PA i 8,014, 305 17, 230, 044 25, 274, 949 1, 963, 023 
1903... 2. A E OR a i 7,030, 271 22, 342, 973 20, 373, 244 2, 251, 969 
I MERD Ecc E | 4, 860, 331 26, 505, 851 21,312, 212 965, 110 
PW us eres ds emere tres eue segetem eee ei esu tao | 1, 173, 049 35, 246, 812 39,719, $61 89, 345 


NG loa ast AN A sue ieee? | 4,055,797 | 46,463,424 ^ 50,519,221 | 2,274,677 


The puzzolan-cement production, which is not included in this table, 
and which has been recorded in these reports only since 1901, is as 
follows: 1901, 272,689 barrels; 1902, 478,555 barrels; 1903, 525,896 bar- 
rels; 1904, 303,045 barrels; 1905, 382,447 barrels; 1906, 481,224 barrels. 

In the following table it is impossible to make comparison between 
domestic Portland cement and imported Portland cement, for the rea- 
son that the figures showing the imports or exports of cement to or 
from this country are not divided into classes, such as Portland, nat- 
ural, or puzzolan cements, but are received at the Bureau of Statistics 
grouped under the general head of ‘‘ hydraulic cements.” Hence the 
table shows a comparative statement of the production of Portland 
cement in the United States with the entire quantity of hydraulic 
cement imported into and consumed in the United States, in 1891, 
1904, 1905, and 1906. 


Comparison of domestic production of Portland cement with consumption of Portland and 
all imported hydraulic cements, 1891, 1904, 1905, and 1906, in barrels. 


! 


1591. 1904. 1995, | 1906. 

Production of Portland in the United States. ......... | 4151, 813 , 26,505, 881 | 35,246,812 | 46,463, 424 

Imports (entered for consumption)............ssse... y 2,988,515 96s, 400 896, S45 2, 271, 677 

A Fach ione ere M ape uii | 3,443, 126 | 27, 474, 290 | 36,143,657 , 48,735, 101 

Exports (domestic) o ese see ss sees aa 74.910 | 897,686 | — 583! 299 

Consumption coco see eene osse, 8,448,126 | 26,699,350 35,245,971 | 48. 154, 802 
Percentage of production of Portland to consumption | 

in the WI P. Dic RE | 13.2 ` 99.2 100 96. 49 


The apparent decrease in the percentage of production to consump- 
tion in the United States in 1906 is explained by the fact that not- 
withstanding the greatly increased output of Portland cement, the 
demand exceeded the supply. On the western coast this deficit was 
most sharply felt, but it was a factor in nearly every State in the 
Union in 1906, and in many places during the early part of the year 
building operations involving the use of large quantities of cement had 
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to be suspended pending the arrival of that material from some other 
than the local market. 

The result of this shortage was an unusual and pronounced increase 
in the quantity of cement sent to this country from abroad during the 
latter portion of 1906. 

This increase is very clearly shown in the figures sent to this Bureau 
by the Bureau of Statistics. 


EXPORTS. 


The fact that in 1906 the quantity of cement exported from this 
country amounted to but little more than 500,000 barrels, or but a 
trifle over half as much as was exported during the preceding year, 
marks the fact already stated, namely, that the supply of cement in 
the United States in 1906 was not equal to the demand. 

The total quantity of hydraulic cement exported from the United 
States in 1906 was 583,299 barrels, valued at $944,886; decidedly less 
than the quantity exported in 1904 or 1905. 

The following table shows exports of hydraulic cements since 1900: 


Exports of hydraulic cement, 1900-1906, in barrels. 


! 
Year. Quantity. Value. | - Year. Quantity. | Value. 


| 
Ta 100, 400 $225,306 || 1904 coi 774,940 | $1,104,056 
A E Sep are 373, 934 679,296 |! 1900. sh cbc care ease 897, 686 1, 387, 906 
1902.04 rure ceo docs , 340, 821 626,471 || 1900... osse 583, 299 944, 886 
Mica od 285, 463 433 


The reptile table shows the apparent total consumption in the 
United States of all hydraulic cements in 1906: 


Total consumption of hydraulic cements in 1906, in barrels. 


Total production in United States ................2....--.0- lll l.l... 51, 000, 445 
Imports withdrawn for consumption ........................... l.l... 2, 274, 677 
dr d AN 53, 275, 122 
PX DOMES deer 583, 209 
Total consumption 422295) 2 4 eed octet ide sd 52, 691, 823 


The importance of cement as an item of export from America is not 
sufficiently considered in this country, though it receives some atten- 
tion in the foreign markets. 

In 1906 it was impossible to give this matter serious consideration, 
because of the shortage at home. But, as before suggested, with the 
rapid increase in the number of cement factories and the possibility of 
dull years in construction requiring cement, it seems only wise to 
seek to build up the export trade in American cement before the strain 
arrives. 

The falling off during the last few years of the exports of Portland 
cements from other countries into the United States 1s being seriously 
considered in the foreign markets. Germany, from 1893 to 1896, sent us 
$1,261,000 worth of cement, which was almost half of the entire 
quantity exported, while in 1901 she could get orders for only $904,400 
worth from this country, and in 1904 this amount declined to $616,300. 


21650—«x rR 1906—59 
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In other words, whereas in the years from 1900 to 1903 the United 
States took about 38 per cent of Germany’s export trade in cement, 
in 1904 less than 15 per cent was taken. Exports from Great Britain 
and from Belgium to the United States have experienced a similar 
decline. In fifteen years the. total imports of cement into this country 
from abroad have been reduced about 66 per cent, and in Great Britain 
the exports of cement to America have fallen from 50 per cent to 5 
per cent of the quantity sent out of that country. 


CEMENT IN FOREIGN COUNTRIES. 


Canada.—A summary of the mineral production of Canada for 
1906, issued in advance of the Annual Report of the Geological Sur- 
vey of Canada, states that the total quantity of Portland cement made 
in Canada in 1906 was 2,152,562 barrels, as compared with 1,541,568 
barrels in 1905, an increase of 610,994 barrels, or 39.6 per cent. The 
total sales of Portland cement were 2,119,764 barrels as compared 
with 1,346,548 barrels in 1905, an increase of 773,216 barrels, or 57.4 
per cent. 

Fifteen companies were operating plants in Canada during 1906, 
with a total daily capacity of about 10,500 barrels, viz, one in Nova 
Scotia, two in Quebec, eleven in Ontario, and one in British Colum- 
bia. At least four plants weré under construction during the year, of 
which the total initial daily capacity will be about 4,700 barrels. 

Detailed statistics of production in 1905 and 1906 are as follows: 


Production, in barrels, and value of cement in Canada in 1905 and 1906. 


Portland cement. : 
LLL | wWalue of 
Manufac- cement 
türed. Sold. sold. 
T0003. orc Lc DI tunI O LM 1, 511, 568 1, 846, 548 21,913, 740 
1906::9 02: Gone etas wun ee o oen o De CUL D ege ULU 2,152,562 | 2,119,764 | 3,164,807 


The average price per barrel at the works in 1906 was $1.49 as com- 
pared with $1.42 in 1905. 

The imports of Portland cement into Canada in 1906 were 694,503 
barrels, valued at $778,706, an average of $1.12 per barrel. The duty 
is 124 cents per hundred pounds, and the barrels of cement are reck- 
oned at 350 pounds each. 

Very little cement is exported from Canada, so that the consumption 
is practically represented by the Canadian sales and the imports. The 
total consumption of Portland cement in Canada for the past six years 
is as follows: 


Portland cement consumed in Canada, 1901-1906, in barrels. 


POO NP 872,966 | 1904.....---.---- eee eeeeeee 1, 694, 988 
1902 AA AS 1,139,548 | 195. ..oooooccoccccococonoo.. 2, 264, 106 
1908 OD ie des unten 1, 401, 419 | 1906..........--2---ee econ 2, 814, 267 


The quantity of natural cement marketed in 1906 was 8,610 barrels, 
valued at $6,052. The decrease in the value of natural-rock: cement 
in 1906 as compared with 1905 was $4,222. The increase in the value 
of Portland cement for that period was $1,251,067, or 58.86 per cent in 
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quantity and 65.37 per cent increase in value. This increase in quantity 
and value of Portland cement is taken from a table prepared to show 
the mineral products which have had the greatest growth in output in 
1906, and in the text preceding this table Portland cement is mentioned 
as showing a greater growth than any other product during that year. 
The relative importance of Portland cement in the various industries 
contributing to the total mineral output of Canada is shown by the 
fact that it contributed 2.75 per cent in 1905 and 3.96 per cent in 1906.“ 

Germany.—The cement industry in Germany was very profitable in 
1906 in comparison with its condition for the last four or five years. 
Eight years ago companies engaged in the manufacture of cement in 
Germany were paying 14 per cent dividends. Four years ago these 
dividends had fallen to 4$ per cent. In 1906 they rose to 11 per cent 
again. 

ET his increase was due, first, to the building activity throughout the 
country; second, to steadiness in prices; ind third, to the increase in 
exports of cement to the United States by reason of the demand for 
cement on the western coast. The San Francisco and the Valparaiso 
earthquakes were important factors in creating a foreign market for 
German cements. 

There are in all 320 cement mills in Germany, of which 117 manu- 
facture Portland cement. In 1906 & number of new mills were put 
into operation, though the business is already overcrowded, and the 
margin of profit very small. In Berlin cement is often sold at a profit 
of only 50 pfennigs (11.9 cents) per barrel to the manufacturer. In 
1906 prices in that city averaged about $1.35 per barrel of 170 kilo- 
grams or 375 pounds, including packing. 

Germany has pushed her export trade into far-off markets, and now 
has direct communication with many of them in steamers flying her 
own flag. British and Dutch South Africa, Portuguese East Africa, 
British Molac Dutch India, China, France, Norway, Sweden, Rus- 
sia, Mexico and both coasts of South America, British India, Hong- 
kong, Kamerun, Australia, and the Philippines are all countries 
wherein German cement is marketed. 

Any attempt on the part of the United States to compete in these 
markets should be made with a distinct knowledge of the excellent 
quality of the German product. Inferior cements, or badly packed 
barrels carrying superior cement, can not successfully compete with 
them. A letter from the American consul at Port Limon, in answer 
to the inquiry of an American cement company regarding shipments 
of cement to Costa Rica, says: 

The only reason why German and Belgian cements are preferred to the American 
article is the way they protect theirs, by using an iron drum instead of a wooden 
barrel, for all shipments to this coast. The reason for this is the climate. During a 
great part of the year it is so moist that clothing hung for a week in a wardrobe will 
mildew. Barrels of cement sometimes become broken and often have to stand on 
open cars or an uncovered dock for days. The cement becomes moist, hardens, and 
is worthless. Our largest importers claim that their sole reason for buying German 
instead of American cement is that the former stands the climate better, and not 
that it is cheaper; they prefer the American article. l . 

The combination between German and Belgian cement makers made 
late in 1905 is framed in terms to include the French and English 
cement trade in Holland in its regulations. The general syndicate 


aBummary of the mineral production of Canada for 1906: Geol. Survey Canada, 1907. 
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which now includes the whole German territory has succeeded in 
strengthening, to some extent, the contidence of the manufacturers in 
the maintenance of fair prices. This agreement of the cement associ- 
ation has, however, excluded the middlemen, in consequence of which 
there is much complaint, so that the union of German dealers in build- 
ing materials, including 700 firms, which handle 1,300,000 tons of 
cement annually, planned a buying syndicate and demanded an extra 
rebate of from 6 to 10 per cent from manufacturers for its members. 
This being refused, further conflict threatens the cement industry in 
Germany, and the union dealers are discussing the erection of their 
own factories.” 

Holland.—In the Netherlands tnere is only one very small cement 
mill, which produces not more than 2,000 tons (11,200 barrels) a year, 
and therefore plays but a small part in the cement trade of the Neth- 
erlands. The official statistics of the Government do not specify the 
quantity of cement annually imported into the Netherlands, but its 
use in concrete construction as applied to bridges, buildings, and tun- 
nels is increasing from year to year. g 

Cement sells in Holland at about $1.45 per barrel, and the bags in 

which it is packed, if returned, are credited to the purchaser at 5 
cents each. A reduction of 32 cents per 1,000 kilograms (2,204.6 
pounds) is made to buyers of large quantities, and an additional 
reduction of 8 cents per 1,000 kilograms to those buyers who act in 
conformity with the rules of the German trust. This makes the actual 
cost of cement delivered at Rotterdam or Amsterdam about $5.80 per 
1,000 kilograms, or a few cents more than $1 per barrel. 
. American cement of good quality could no doubt find a market in 
the Netherlands, provided the Dutch consumer could be induced to 
drop connection with the German trust by a guarantee of lower prices 
and of a supply in the quantities needed at stipulated times.? 

England.—The many inquiries for cement to be used in rebuilding 
San Francisco have led the United States consul at Hull to give the 
following facts: 

About 4,000 tons of limestone are brought to Hull each week, and 
the production of cement is about 5,000 tons per week. The supply 
could be increased under pressure. The cost of the barrels is larger 
than in America and adds materially to the price of the cement. Bags 
cost 25 cents extra each, but on the return of the empty bag most of 
this is refunded. Since the San Francisco earthquake the demand for 
cement has been exceptionally large, and it is difficult to fill orders 
now, as the supply is running short. The demand for British cement - 
on the Pacific coast for the past five years has been light, and the 
British consul at San Francisco states that the cement trade there has 
during recent years been largely captured by Belgium and Germany.* 

South Africa.—This country has presented, since the British occu- 
pation, one of the best markets in the world for cement, because of 
new activity in the public works department. During the past few 
years importations of cement have not fallen much short of $1,000,000, 
and in 1903 the records show $2,500,000 worth of cement imported 
into South Africa. America has had a very minor part in supplying 
this demand, shipping to the Transvaal less than $400 worth in 1903, 

a Daily Cons, Repts. Nos, 2£04 and 2818, February 27 and March 15, 1907. 


b Daily Cons. Repts. No. 2545, Apri! 23, 1906. 
e Daily Cons. Repts. No. 2591, June 16, 1906, 
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and about double that in 1904, while Germany and England each sup- 
plied froin $250,000 to $500,000 worth of cement in those years. 

Before 1898 the United Kingdom furnished the bulk of all cement 
to Africa; but with the subsidizing of steamship lines, and cheap 
rates to seaports in Germany, that country be to supply cement 
and acquired about 16 per cent of the South African trade. In 1902 
Belgium and Denmark began to compete, and the list was as follows: 
United Kingdom, 43.4 per cent; Germany, 37.2 per cent; Belgium, 
18 per cent, and the remaining 1.4 per cent was divided between Den- 
mark and other European countries, the United States not competing 
atall. In 1903 Austria, France, Italy, Holland, and Sweden were 
competitors, and acquired a part of the trade before held by Germany. 
Great Britain increased to 51.4 per cent and Germany fell to 23 per 
cent. From that time the United Kingdom has gradually increased 
its trade and advanced from 70 per cent in 1904 to about 90 per cent 
in 1905. In Great Britain the A is made that this result is due to 
the firm and united action of the British manufacturers, to the uniform 
quality of their product, and to the customs preference, though it is 
also claimed that the subsidies paid to the steamship lines of the Ger- 
mans offset this last item. 

The one cement factory in South Africa is situated just outside 
Pretoria, and was a failure up to a year ago, when an American was 
pad in charge of it. An American kiln was immediately substituted 

or the one formerly used, and other American ideas were adopted. 
The result in 1905 was a production of 75,000 barrels of cement, which 
was marketed in Pretoria at $6.08 per barrel, and many times that 
quantity could have been sold in Johannesburg alone. The capacity 
of this factory is to be trebled, and other mills are being planned for 
location in the Orange River colony near Johannesburg.^ 


a Daily Cons. Repts, No. 2772, January 19, 1906. 


CLAY-WORKING INDUSTRIES. 


By JEFFERSON MIDDLETON. 


INTRODUCTION. 


With the exception of the section on clay production, this report 
deals with the products of the clay-working industries, and hence the 
tables are made up to show the products of clay manufactured and not 
the production of clay. 

e clay-working industries have long been recognized as of the 
highest importance in the commercial depen of the country, 
and it can hardly be denied that the building and structural indus- 
tries are a correct index of the prosperity of the nation. This being 
the case the year 1906 was a most prosperous one, as both of the great 
divisions of the industries o on the whole, unexampled pros- 
perity. The pottery industry, which fell behind in 1904 and made a 
gain of $2,760,624, or 10.97 per cent, in 1905, surpassed even this in 
1906, and showed a gain of $3,521,990, or 12.62 per cent, while the 
brick and tile industry, which increased in value $15,913,316 in 1905 
reported a gain of $7,813,544, or 6.42 per cent, in 1906. In spite of 
this general prosper the value of the clay products was not so great 
in spots as in 1905, eleven States showing losses. 

As the brick and tile pue are largely consumed in structural 
projects, they rise and fall in volume with the building industry. The 
cities are the principal consumers of clay products, and, as pointed 
out elsewhere in this report, in some of the leading cities, notably New 
York and Brooklyn, building declined, and the clay-working indus- 
tries suffered correspondingly. 

"The field for the clay worker is an ever-widening one, and although 
structural materials of many kinds may come and go, the use of clay 
products continues, and the present seems to indicate that the place 
of burnt clay in the building prada will never be supplanted en- 
tirely, or even to any great extent. a paving material its use will 
continue to increase, especially if the combination of brick and asphalt, 
the former as foundation and the latter as filler and top, proves to be 
& success. 

The labor situation in the building trades and clay-working indus- 
tries was good in 1906, no general strikes being inaugurated, though 
of course there is always more or less disturbance of local character. 
The low cost of brick, from the widespread character of the industry, will 
ever be a factor in its favor, but the high cost of putting brick into 
the wall threatens to be a serious menace to its use. One of the chief 
features of the brick industry in 1906 was the fall in the price of brick 
in New York and Chicago, and the cause was the same—competition. 
In New York the price had been high enough to attract competition 
from neighboring States; in Chicago the competition was purely local. 
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The only important branch of the clay-working industries to show 
a decline in value of product was common brick, and the loss here was 
so slight, $93,687, or 0.15 of 1 per cent, that 1t might be considered 
nil. lle the total value declined, the total number of common 
brick increased 209,684,000, or 2.14 per cent. Had the prices of 1905 
been maintained this product would have gained over $1,000,000. 
The average value of common brick decreased from $6.25 per thou- 
sand in 1905 to $6.11 in 1906, and front brick declined from $13.12 
in 1905 to $12.79 in 1906; vitrified paving brick increased from $10.07 
to $10.45, its maximum. l 

The total value of all clay products marketed in 1906 was 
$161,032,722, compared with $149,697,188, a gain of $11,335,534, or 
7.57 per cent. e increase in 1905 over 1904 was $18,673,940, or 
14.25 per cent. The prospects for 1907 are that the value of the cla 
products will be even greater than in 1906 and that the figures wi 
reach nearly $175,000,000. 
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statistics of their States, the complete returns being due largely to the 
efforts of the officers of these State surveys. For 1906, in addition to 
the foregoing, the State geological survey of South Carolina cooper- 
ated in that State, with most satisfactory results. 


BUILDING OPERATIONS. 


The following tables show the number of permits and the cost of 
buildings erected thereunder in the leading cities of the country in 
1905 and 1906, the increase or decrease in the cost of the buildings 
erected in each city in 1906, and the total increase, together with the 
percentage of increase or decrease in each case, and the percentage of 
the total increase; also the number and value of the fireproof build- 
ings, with their cost, and the number of wooden buildings, with their 
cost. In some instances more than one building is erected under the 
same eam the cost given is that of the building or buildings 
erected. 

From this table it will be seen that, in the 49 cities considered, the 
number of permits issued decreased from 185,806 in 1905 to 180,574 
in 1906, a loss of 5,232, or 2.81 per cent, while the cost of the buildings 
erected under these permits increased $34,090,096, or .5.29 per cent. 
This is a large increase in the cost of the buildings, but it is neverthe- 
less very much smaller than the increase of 1905 over 1904, which 
was $175,960,866. 

Of these cities 17 show a decrease in the value of the buildi 
erected, namely: Allegheny, Baltimore, Brooklyn, Cambridge, Chi- 
cago, Cincinnati, Columbus, Indianapolis, Kansas City, Mo., Mil- 
waukee, New York, Omaha, Pittsburg, Providence, Reading, Scran- 
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ton, and Washington. The smallest decrease shown was at Scranton, 
$38,854, or 1.75 percent, while the largest was at New Y ork, $23,067,872 
or 12.95 per cent. There appears to be no general reason for the 
decline in the cost of buildings in these cities, some of the causes 
being local strikes, high cost of labor and material, high rates for 
money, and overproduction of buildings in 1905. The largest 
increase would naturally be looked for in San Francisco in view of 
the great destruction wrought in that city by the earthquake and 
fire of April 18-20, 1906. The figures for this city from May 19 to 
December 31 show that permits were issued to erect buildings to 
cost $34,927,396, an increase of $16,658,643 over 1905. Although 
unavoidable delays retarded building operations so that compara- 
tively little progress was made anal the fall, this is a remarkable 
showing and is a great credit to the city. 

Where normal conditions prevailed, Boston showed the largest 
actual increase, $10,699,994, while Kansas City, Kans., showed the 
largest proportional gain, 209.07 per cent, and Seattle, Richmond, 
Va., Atlanta, St. Joseph, Mo., Toledo, Syracuse, New Haven, Worces- 
ter, Mass., Cleveland, Jersey City, St. Louis, Detroit, and New Orleans 
also showed large gains, ranging ın the order named from 77 per cent 
to 25 per cent. 

New York, notwithstanding its big loss, is still by a large margin 
the foremost city in cost of building operations, aisi more than 
twice as much as the next city, Brooklyn. The cost of the buildings 
in these two cities constitutes more than one-third of the total value 
reported for the 49 cities. 

On the basis of one building to a permit, which is generally the case, 
the average cost for each building in 1906 was $3,758; in 1905 it 
was $3,469: in 1904, $3,337, and in 1903, $3,066. The average cost 
per permit in the leading cities was as follows: New York, $18,076; 

rooklyn, $3,951; Chicago, $6,081; Philadelphia, $2,278; San Fran- 
cisco, $6,143; St. Louis, $3,331; Boston, $6,931; Los Angeles, $1,977; 
Pittsburg, $4,112; and Detroit, $3,234. i 

- The relative rank of the various cities in cost of buildings varies 
but little. The first four were the same in 1905 and 1906, as given 
above. St. Louis was fifth in 1905 and sixth in 1906, changing 

laces with San Francisco, which nearly doubled the cost of its build- 
ings on account of abnormal conditions; Boston was tenth in 1905 
and seventh in 1906; Los Angeles was ninth in 1905 and eighth in 
1906; Pittsburg was seventh in 1905 and ninth in 1906; Detroit 
was twelfth in 1905 and tenth in 1906; Baltimore, which was abnor- 
mal in 1904 and 1905 on account of the fire of 1904, was eighth in 
1905 and twelfth in 1906. 


Percent- 


1906. 


Number 
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Building operations in the leading cities of the United States in 1905 and 1906. 
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Character of buildings erected in the leading cities of the United States in 1906. 


Brick and stone. Wood. 
" Number | Number 
of per- Value of per- Value 
mits mits, 

Atlanta, or LP 134 $2, 189, 327 1,336 | $2,167,921 
Boston, MASS fo cecus Rer dí 479 14,255, 431 1,156 5,855,231 
Brooklyn, N. Y... o uos R V enw sh EEEPIRCDEed rna 5,802 55, 586, 860 2, 782 9, 479, 465 
Chicapo. UA O O dude 5, 967 58, 238, 393 4,674 6, 470, 932 
Cincinnati, Ohio..................... ecelesie 503 4,691, 400 748 1,617,290 
Cleveland, Ohio.................... posce Guth ein TER 694 6, 694, 580 3, 582 4, 953, 193 
Columbus, O a er OUS 594 2, 193, 075 1,125 1, 687, 300 
Day tony Onis catala riada 126 1,319, 080 910 1, 411, 870 
Grand Rapids, Mich................0.. 0.2.0.0 eee eee eee 73 698, 681 763 1,175, 424 
Hartford, COON ise a ona dede aces 127 2,748, 900 136 637, 800 
Indianapolis, Ind..... 2.2.0.0... 00. ee eee eee eee eee ee 721 1,954, 594 1,903 3, 030, 592 
Kansas City, MOL. is el cos cals di A ces 413 5, 544, 000 1,621 3,783,710 
Los Angeles, Cal.......................... secessu 273 6, 489, 367 6,564 | 10,536, 473 
Louisville, A yas eid ses 201 2,877,015 1, 415 1,566, 530 
Lowell, MOBS 2. Bae oda acte ce ead wie pubes 12 304, 109 164 421,155 
ISA A ee sna ane dis sae 154 2, 193, 458 1,373 1,782, 214 
Milwaukee, Wis.....0.0000 00020 eee eee eee eee 179 3, 532, 328 1, 633 4, 433, 820 
Nashville, Tens tesis ld ce, este Au RN 259 2, 056, 750 458 484,579 
Newark, N. Ju vce feces es scan eter E eee tate eas 155 5, 067, 445 1,791 4, 740, 929 
New Haven, Conn....................... esce sers 87 1,571,600 257 1,183, 100 
New York, N.Y uoce a S PUE 2,588 | 129,927,135 1,279 5,673,110 
Omaha, NeDE 25: e vo ek ds 157 2,614, 400 712 1, 493, 560 
Philádélplila; Paw cs eont etat a 10, 987 33, 034, 770 67 123, 450 
Providence, R. iaa 53 1, 187, 400 719 1,979, 400 
Reading, Pas. ooo eh c erii a Sr dmt e. 884 1,631,245 EA A 
Richmond, Va. tr ERUTRE YE 293 1,549,576 7 333, 207 
Rochester, No Yesa ri 159 2,414,739 779 3,031, 702 
BL Louis, MO... sea scy esas ae 2,640 27,223, 734 3, 956 903 
San Francisco, Cal...........................ece eee nn.» 599 16, 374,092 3,258 | 14,455,894 
Scranton, Pais di Hv bane eure DEDE EE I ESSA 60 538,015 51 1, 197, 800 
Seattle, Wash: ick oi cee ei 81 5,001, 150 3,170 4,751,329 
Syracuse, N. Y sito ita 81 1, 564, 959 511 1,360, 737 
Toledo: DMI a seks 110 1,629, 997 1,542 2,525, 900 
Washington, D... ovas used exque Xue ho a Cat at 1, 349 9, 405, 200 1,181 1,089, 177 
Worcester, Mas8...................... uc cc eee cece eee 72 1,135, 295 394 1,067, 105 

9, 438, 100 | 52,814 | 107, 498, 291 


Of the total number of permits, or buildings, 37,066, or 41.24 per 
cent, were brick or stone buildings, and 52,814, or 58.76 per cent, were 
wooden buildings. The total value of the new buildings in these 
cities was $522,936,391. Of this, $415,438,100, or 79.44 per cent, rep- 
resented buildings of stone, brick, or other so-called fireproof material, 
and $107,498,291, or 20.56 per cent, represented wooden buildings. 
The number of wooden buildings even in these large cities is consider- 
ably greater (42.49 per cent) than the number of fireproof buildings, 
but the value of the wooden buildings was only a little more than one- 
fourth of that of the fireproof buildings. The average value of each 
of the fireproof buildings was $11,208, while the wooden buildings 
averaged only $2,035. 

New York leads in the value of its fireproof buildings, though the 
number erected was not very large. The average value per buildin 
was $50,204. There were no wooden buildings erected in the boroug 
of Manhattan, but in the Bronx 1,279 were erected in 1906, with an 
average value of $4,436. Chicago was second in value of fireproof 
buildings, though the average value per building was but $9,760, and 
Brooklyn was third, with an average value of $9,581. Philadelphia 
reported the largest number of brick buildin , 10,987, of an average 
value of $3,007. In St. Louis the average value of fireproof buildings 
was $10,312. 

In wooden buildings San Francisco reported the largest outlay, 
$14,458,894, an average of $4,438 per building, while Los Angeles 
reported the largest number of wooden buildings, 6,564, an average 
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of $1,605 per building. Brooklyn’s wooden buildings erected in 1906 
were valued at $9,479,465, an average of $3,407 each; and Chicago 
erected wooden buildings at a cost of $6,470,932, an average of $1,384. 
Reading, Pa., is the only city reporting no wooden buildings erected 
during the year, there being a city ordinance o the erection 
of wooden buildings, while in 10 other Dion rand Rapids, 
Indianapolis, Los Angeles, Lowell, Milwaukee, Providence, Rochester, 
Scranton, and Toledo—the cost of the wooden buildings exceeded the 
cost of the fireproof buildings erected within the year. 


PRODUCTION. 


In the following table will be found a statement of the value of the 
clay products of the United States in 1905 and 1906: 


Value of the products of clay in the United States in 1905 and 1906, by States and 


Territories. 
1905. 1906. 
State or Territory. ini | p 
a MI | Pottery. | Total. a Pottery. | Total. 

an $1, 358, 626 $34, 245 $1,392,871 $1, 650, 903 | $37, 996 $1, 688, 899 
ATI 5 ac posse boas UD, 490. hie asse tho | 00, 436 908,006 locariosós e 93, 694 
IN, 75,7 7 EE 623,871 20, 088 643, 959 512, 694 19, 500 532, 194 
California......... "hen 3, 769, 934 95, 213 3, 865, 147 4, 265, 633 98, 507 4, 364, 230 
Colorado............. | 1, 548, 236 48, 905 1,633, 231 1, 784, 005 47,083 1,831, 088 

Connecticut and | 
Rhode Island.......| 1,503, 478 | @ 105, 100 1,608, 578 1,613, 761 a 133, 444 1,747,205 
a er eee | 344 DO. AA tias 221,004 284,400 loo o9 do us a 237,768 
District of Columbia... 307,109 9,912 317, 021 335, 139 335, 139 
al ot Se ee od 329, 738 (5) 329, 738 289, 644 (5 289, 644 
AS O TE 2,097, 356 22, 390 2,119, 746 2, 380, 367 20, 257 2, 400, 624 
Idaho and Nevada... 280. 780 Nich coneveees 230, 780 282, COD Loción 282, 889 
FUOD N 11,418, 779 943,007 | 12,361,786 | 11,651,278 982, 903 12,634, 181 
SIIB 2,2255 o1 5,561, 426 932, 147 6, 499, 573 6, 224, 541 933, 603 7, 158, 234 
Indian Territory..... RIG TRG A ERTE EEE 374, 235 200,400 1, PEA a 299, 790 
a eae E 2 3, 321, 763 10, 359 3, 392, 122 3, 411, 027 58, 000 3, 469, 027 
KEI RREO 1,906, 360 (b) 1,906, 360 2, 432, 371 (5) 2, 432, 371 
Kentucky............ 2, 249, 267 157,083 2, 406, 350 2, 425,214 167, 209 2, 502, 423 
A Juice xv ezvy. 821, 109 (^) | 821, 109 804, 277 6, 420 | 900, 697 
MA ardid 619, 294 (b) | 619, 294 680, 370 (>) 680, 370 
Maryland............ 1, 885, 009 364, 358 2, 249, 367 2, 136, 539 
Massachusetts....... 1,751,616 298, 841 2,050, 457 2,172,733 
MiSNIgan...i.2:. s.s 1, 719, 746 45, 961 1, 765, 707 1,844, 477 
Minnesota....... TRD 1, 499, 386 (5) 1, 499, 386 1,603, 279 
Mississippi....... TT 803, 317 15, 580 818, 897 851, 080 
Missourl.............- | 6,160,043 43, 368 6, 203, 411 6,606, 275 
Mosa 74:05 ¿5005 : 313, 006 (^) 313, 006 297, 299 
oy |) RS LOMO TOO ACCEPT | 1, 006, 743 990, 708 
New Hampshire...... 554, 734 (^) | 554, 734 726, 051 
New Jersey ........... | 10,044,191 | 6,655,334 | 16,699,525 17, 362, 269 
New Mexico.:.......- EL OE leciicianares 141, 722 152, 599 
NOW Yobk..:...:.2==5 | 12,858,617 | 1,627,730 14, 486, 347 13, 876, 607 
North Carolina....... 1, 006, 842 | 13, 319 1,020, 161 1,182 338 
North Dakota........ | 00. 3p RUE 232, 432 269, 873 
ONG... ices. es: .....| 15,278,968 | 13,024,071 | 28,303,039 31, 014, 165 
Oklahoma............| 222.008 Ni sonnkstaoedt 222, 064 241,111 
A PERA 380, 575 (b) 380,575 506, 192 
Pennsylvania........ 17,778,122 | 1,346, 431 19, 124, 553 21,774,611 
South Carolina.......| 720, 997 28, 838 749, 835 830, 481 
South Dakota........ | BESTE P das 58,271 58, 175 
Tennessee............ 1, 329, 609 163,670 1, 493, 279 1, 620, 226 
Tii RA ss vus 1,618, 157 100, 788 1, 718, 945 1, 969, 598 
ACA A | 544, 578 (è) 544,578 634, 444 
Vermont.......... LS RED WOT Sana cantwsecs 112, 967 112, 368 
i). Re 1, 994, 578 | (b) | 1,994, 578 1, 966, 078 
Washington.......... 1, 133, 932 41, 100 1,175, 032 | 1, 499, 884 
West Virginia........ 822,990 | 1,195,805 2,018, 795 2, 783, 312 
Wisconsin............ 1, 369, 665 | 12, 450 1, 382, 115 1, 227, 342 
bol TT | 955008.1..::2. 22.2. 34,556 74,321 
Other States......... eee) 502,711 502, 711 587,820 
TOR PETTITT. | 121,778,294 | 27,918,894 | 149,697, 188 161,032, 722 
Per cent of total ..... | 100. 00 100. 00 


81.35 | 18. 65 


a Produced by Connecticut alone. b Included in other States. 
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- This table shows that the marketed clay products of the United 
States in 1906 were valued at $161,032,722, as against $149,697,188 
in 1905, a gain of $11,335,534, or 7.57 per cent. 

Of the output for 1906, the brick and tile of this classification, the 
materials which enter most largely into structural and engineerin 
arts, were valued at $129,591,838, or 80.48 per cent of the total, an 
the pottery, or finer grades of goods, was valued at $31,440,884, or 
19.52 per cent of the total. In 1905 these percentages were 81.35 
and 18.65, respectively. In fact about these relative proportions 
have been maintained for quite à numberof years. In 1905 the value of 
the brick and tile sue was $121,778,294 and pottery $27,918,894, 
and in 1904 they were $105,864,978 and $25,158,270, respectivel 

Every State and Territory contributes to the nation's Scal in 
the production of clay goods, though in Rhode Island and Nevada 
there were not in 1906 a sufficient number of producers to permit the 
publication of State totals without disclosing individual statements, 
so that these States are combined with contiguous ones. 


940 MINERAL RESOURCES. 


Value of the clay products of the United States, by States, in 1905 and 1906, showing 
increase or decrease, with percentage of increase or decrease. 


| | Percent- 
| | age of in- 
State 1905 iie poa 
1 : A and decrease (+) 
(—) in 1906. creas 
(—) in 
1906. 
| 
AISDAHB 0 oe eine ack A $1,392,871 $1,688,899 | + $296,008 . + 21.25 
Y Sl An oT. DOARE oe ed ts vn Se UP eee M bGdie ES 90, 436 93,604 | + 3,258, + 3.60 
Arkansas... 0.0... ccc ccc eere 643, 959 532,194 | — 111,765 — 17.36 
California cia ahs aa 3,865, 147 4,364,230 | + 499,083 | + 12.91 
COLORADO ¿usa rl nec) EO I VE 1,633, 231 1,831,088 | + 197,857 + 12.11 
Connecticut and Rhode Island.................... 1,608,578 1,747,205 | + 138,627 | + 8.62 
DO WANG cocinada aa 227, 064 237,768 | + 10,704 | + 4.71 
District of Columbia.............................. 317,021 335,139 | + 18,118 | + 5.72 
A cee aot cussion Rawal 329, 7. 289,644 | — 40,004 — 12.16 
Au rp cc E T 2,119,746 2,400,624 | + 280,878 + 13.25 
Idaho and Nevada............................. ees 230, 780 282,889 | + 52,109 | + 22.58 
O A O 12, 361, 786 12,634,181 | + 272,395 | + 2.20 
Indiana. ta AA as 6, 499,573 7,158,234 | + 658,661 | + 10.13 
Indian TerTitory..............oooooooooroooccrro.. 374, 235 299,790 | — 74,445 | — 19.89 
OW MAREM MEM 3,392, 122 3,409,007 | + 76,95 | + 2.27 
QUU HOHER Pree n AN 1, 906, 360 2,432,371 | + 526,011 | + 27.59 
RON VICKY T 2, 406, 350 2,592,423 | + 186,073 | + 7.73 
LoulslA DR. ¿0 ei ad 821, 109 900,697 | + 79,588 | + 9.69 
E ea holes 619, 294 680,370 | + 61,076 | + 9.86 
Marviand. iii qa caras 2,249, 367 2,136,539 | — 112,828 | — 5.02 
Massachusett8S...............ooooooooconococornoos 2,050, 457 2,172,733 | + 12,2716| + 5.96 
MIChIgüti. ¿2 ia is amies edet ew 1,765, 707 1,844,477 | + 78,770 + 4.46 
O 1, 490, 386 1,603,279 | + 103,83 | + 6.93 
Mississippi Sahel Ona M AL E 818, 897 851,080 | + 32183; + 3.93 
A EN dances ed a eae ace 6, 203, 411 6,696,275 | + 492,864 | + 7.95 
Montana........ ce ee une coed re 313, 006 297,29 | — 15,707 | — 5.02 
Lori: "EE 1,006, 743 990,708 | — 16,085] — 1.59 
New Hampshire................................ee. j 726,051 | + 171,317 | + 30.88 
New Jersey ...............useeeeesee ni 16, 699, 525 17,362,269 | + 662,74 | + 3.97 
New MONIC NM 141, 152,599 | + 10, + 7.67 
NOW Y A A mcer 14, 486, 347 13, 876,607 | — 609,740; — 4.21 
North Carolina.............................. uu. 1, 020, 161 1,182,338 | + 162,177 | + 15.90 
North Dakota................oooooooooconoocoomm.o.. 232, 269,873 | + 37,441 + 16.11 
O UTRAM cee la Sd E 28, 303, 039 31,014,165 | +2,711,126 | + 9.58 
OKIAhOImA > 65.6 se ba ia a 222, 064 241,111 | + 19,047 | + 8.58 
Oregón A O A ree dd 380, 575 506,192 | + 125,617 | + 33.01 
Pennsylvania. ....ooocooodicinoneccnonccin ra enn 19, 124, 553 21,774,611 | 42,650,058 | + 13.86 
South Carolina............................... eese. 149, 835 830,481 | + 80,646; + 10.76 
South DAKOSR.... << ccc cc pios dra 58, 271 58,175 | — 96| — .16 
TennesBOB. css ceo ves o EET LR ake RIETI RUE E ses 1, 403, 279 1,620,228 | + 126,047; + 8.50 
po A Ta ues leek peewee makes 1,718, 945 1,909,508 | + 250,653 | + 14.58 
ET AC MO A 544, 578 634,444 | + 89,866 | + 16.50 
Vermont. sai a wee 112, 967 112,368 | — 599 —  .93 
I cM NUN cR Sarees 1,994,578 1,966,078 | — 28,500| — 1.43 
Wash A seine Rd TEE I NS CEU Ea abs dade 1,175,032 1,499,884 | + 324,852 + 27.65 
West Virginia..........................-.sseeeeee- 2, 018, 795 2,783,312 | + 764,517 | + 37.87 
Wisconsin.. s.. o.o.. andenes desd 1, 382, 115 1,227,342 | — 154,773 | — 11.20 
Pal ba —————Á—————— 34, 556 74,321 | + 39,765 | +115.07 
Other States AA A ta to Rer sex a 502, 711 a 587,820 | + 85,108 | + 16.93 
DO ' 149,697,188 | 161,032,722 | +11,335,534 | + 7.57 


ü a Includes pottery products which could not be separately classified without disclosing individual 
gures. 


Of the States and Territories represented by the 48 totals 37 show 
gains and 11 losses in 1906. By a coincidence, in 1905 the same 
number of totals showed increases and decreases, though the States 
are not the same. In 1904, 23 States showed a decrease from the 
prees ne year. The States showing a loss in 1906 were: Arkansas, 

lorida, Indian Territory, Maryland, Montana, Nebraska, New York, 
South Dakota, Vermont, Virginia, and Wisconsin. The only States 
to show losses in both years were Arkansas, South Dakota, and Wis- 
consin. None of those showing losses, except New York, are among 
the leading clay-working States. The losses are; with the exception 
of New York, comparatively small, ranging from $96 in South 
Dakota, or 0.16 of 1 per cent, to $609,740, or 4.21 per cent. Notwith- 
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standing New York’s loss, the total for the State in 1906 is far greater 
than that for 1904, when it was $10,543,070, or a gain in 1906 over 
1904 of $3,333,537, or 31.62 per cent, thus corroborating what was 
already believed—that 1905 was an unusual year in the clay-working 
industries of New York. Of the States showing gains Ohio was 
first, Pennsylvania next, and West Virginia third in the size of their 
increase. Other States showing large gains were California, Indiana, 
Kansas, Missouri, and New Jersey. 

In the following table will be found a comparison of the several 
varieties of clay products marketed in 1905 and 1906, showing the 
actual gain or loss in each variety and the percentage of gain or loss 
in each variety: 


Value of the products of clay in the United States in 1905 and 1906, with increase or 


decrease. 
1 i Percent- 
E ncrease in age of 
Product. 1905. 1906. 1906. eas 
in 1906. 
Common brick... 2.2... ccc cee cece ccna eens $61, 394,383 | $61,300, 696 a $93, 687 a0.15 
Vitrified paving brick or block.................... 6, 703, 710 7,857,768 1, 154, 058 17.22 
Front Brick CNET". 7,108, 092 7, 895, 323 787, 231 11.08 
Fancy or ornamental briok....................... 293, 907 207,119 a 86,788 a 29. 53 
Enameled brick................................... 636,279 773, 104 136, 825 21.50 
Drain tile... oae vez EET Poles ei peu eset e 5,850, 210 6, 543, 289 693,079 11.85 
Sewer pDIDO.. oon uu ee ey eh ahora 10, 097, 089 11, 114, 967 1,017,878 10. 08 
Architectural terra cotta.......................... 5, 003, 158 5,739, 460 736, 302 14. 72 
Fireproo and terra-cotta lumber.............. 3, 004, 526 3,652, 181 647, 655 21.56 
Hollow building tile or blocks..................... 1,094, 267 934, 357 a 159,910 a 14.61 
Tile (not drain) ein seo eh ER REB DRE REY NET Da 3, 647, 726 4, 634, 898 987,172 7.06 
Btove ping PA O es se 645, 432 743, 414 97, 982 15. 18 
Fire Drick louer A Dieu 12, 735, 404 14, 206, 868 1, 471, 464 11.55 
Miscellaneous......................... ences 3,504,111 3, 088, 394 424, 283 11. 90 
Total brick and tlle. .........LLuuuuuL.uuuu.. 121,778,294 | 129,591,838 | 7,813,544 6. 42 
Total pottery ..........sseeeeeesee eee eee ee 27,918,894 | 31,440,884 3,521,990 12. 62 
Grand totali es 149, 697, 188 | 161,032, 722 | 11,335, 534 | 7.57 
a Decrease. 


This table, more than any other, exhibits the industry in 1906 as 
compared with 1905 and is interesting as giving the status of the 
various branches. It will be observed that only three products 
showed a decrease from 1905, and in the only important one, com- 
mon brick, the loss was so small as to be negligible. All other 
mapatan branches showed large gains in 1906. 

he product showing the largest actual gain was fire brick, which 
increased $1,471,464, or 11.55 per cent. Next to common brick this 
is the product of largest value, reporting $14,206,868, as against 
$12,735,404 in 1905. 

The next largest actual gain was in vitrified paving, $1,154,058, 
or 17.22 per cent. The year 1905 was unquestionably below the 
normal in this industry, owing to local conditions, and in 1906 the 
industry was where it should normally have been. The undoubted 
merit of vitrified brick when properly laid as a paving material is 
becoming realized more and more, partly as a result of the educa- 
tional campaign carried on by the makers of this product, and its 
future increased use seems assured. The use of this variety of brick 
in buildings also is increasing, as its advantages for this character 
of work become known. 
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The product showing the largest proportional gain was tile (not 
drain) including wall, floor, and roo tile; this product showed a 
gain of 27.06 por cent and is likely to continue to show large propor- 
tional gains, though the actual gain was but $987,172. This product 
is the fourth in actual gain, being exceeded only by fire brick, vitrified 
brick, and sewer pipe. 

The front-brick industry continues to prosper, the product reported 
in 1906 being valued at three-quarters of a million dollars more than 
in 1905. This seems to indicate that fine buildings in increasing 
numbers are being erected of brick. 

The use of fancy or ornamental (shape) brick continues to decline. 
This product is evidently being displaced by other forms of orna- 
mentation, probably by terra cotta. The decrease in 1906 was quite 
marked—$86,788, or 29.53 per cent. 

The enameled-brick industry is one that shows a large relative 
increase—from $636,279 in 1905 to $773,104 in 1906, or 21.50 per 
cent. The increased use of this product will probably soon brng 
the pa of the domestic enameled brick up to the million dollar 
mark. 

The use of drain tile in the middle Western States is on the increase, 
as indicated by the figures here given, which show that the product 
rose in value from $5,850,210 in 1905 to $6,543,289 in 1906, a gain of 
11.85 per cent. : 

Sewer pipe is one of the growing branches of the clay-working 
industries, as shown by the gain recorded here, $1,017,878, or 10.08 
per cent, which brings the total value of the product up to $11,114,967. 

The pottery industry increased from $27,918,894 in 1905 to 
$31,440,884 in 1906, a gain of $3,521,990, or 12.62 per cent. 

The total gain of the brick and tile products was $7,813,544, or 6.42 
per cent, and the total gain for both brick and tile and pottery was 
$11,335,534, or 7.57 per cent. 

The following table shows the products of clay in the United States 
from 1897 to 1906, inclusive, by varieties of products, together with 
the total for each year and the number of operating firms reporting : 
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Products of clay in the United States, 1897-1906, by varieties. 


Common brick. Vitrified paving brick. 


Number of 


Year. operating , Avera, A 
sre- | Quantity erage | Quantit verage 
: Value. rice per Value rice per 
porting. | (thousands). thousand, | (thousands). t usan. 
1897...... 5,424 | — 5,292,532 | $26, 430, 207 $4.99 435,851 | $3,582,037 $8.22 
1898...... 5,971 5,867,415 | 30, 980, 704 5. 28 474, 419 4,016,822 8. 47 
1899...... 6, 962 7, 695,305 | 39,887,522 5.18 580, 751 4, 150, 424 8.18 
1900...... 6,475 7, 140, 622 38,621,514 5. 41 546, 679 4, 164, 124 8.71 
1901...... 6, 421 8,038,579 | — 45,503,070 5. 66 605,077 5, 484, 134 9. 06 
1902...... 6,046 8, 475, 067 48, 885, 869 5.77 617,192 5,744, 530 9.31 
1903...... 0,034 | — 8,463,683 | 50,532,075 5.97 654, 490 6, 453, 849 9. 86 
1904. ..... 6,108 8,665,171 | 51, 768, 558 5.97 735, 489 7,557, 425 10. 28 
1905...... 5,925 9,817,355 | | 61,304, 383 6.25 665, 879 G, 703, 710 10. 07 
1906. ..... 5,857 | 10,027,039 | 61,300,696 6.11 751,974 | 7,857,768 10. 45 
Front brick. 
Fa ri Enam 
Y Average e eled | Fire brick Stove | Drain tile 
ear. Quantity ag e ek (value) lining (val 
(thou-" | Value. PTS per tal brick [deck * | (value). | (value). 
sands). cand: 
1897....... 310,918 | $3,855,033 $12. 40 $685, 048 (a) $4,094, 704 (b) $2,623, 305 
1898....... 295,833 3,572, 385 12. 08 358,372 | $270,003 6, 093, 071 (^) 3,115,318 
1899.... 438, 517 4, 767, 343 10. 86 476, 191 329,969 | 8,641,882 | $416,235 3, 682, 394 
1900....... 344, 516 3, 864, 670 11.09 289, 698 323,630 | 9,830, 517 32, 541 2, 976, 281 
1901....... 415, 343 4,109, 137 11. 34 372, 131 463,700 | 9,870, 421 423,371 3,143, 001 
1902....... 458, 391 5, 318, 008 11. 60 335, 290 471,163 | 11,970, 511 630, 924 3,506, 187 
1903....... 433, 016 5, 402, 861 12. 48 328, 387 569, 689 514,062, 269 (5) 4,639, 214 
1904....... 434, 351 5, 560, 131 12. 80 300, 233 545, 397 | 11, 167, 972 (^) 5, 348, 555 
1905....... 541,590 | 7,108, 092 13. 12 293, 907 636, 279 | 12,735, 404 645, 432 5,850, 210 
1906....... 617,469 | 7,895,323 12. 79 207,119 | 773,104 | 14,206,868 | 743,414 6, 543, 289 
Hollow 
Architec- |... icon j 
Year. Sewer pipe ¡tural terra Fireproof- PLUIE > Me Pottery eee Total 
(value): (fain), | (value). | blocks | (value). (value). | (value). | Value 
° j (value). 
1897....... $4, 069, 534 ¡$1, 841, 422 [$1, 979, 259 (e) $1, 476, 638 ¡$10, 309, 209 |$1, 413, 595 | $62, 359, 991 
1808....... 3,791,057 | 2,043,325 | 1,900,642 (e) 1,746,024 | 14,589,224 | 2,000,743 | 74, 487, 680 
1890....... 4,560,334 | 2,027,532 | 1,665,066 (c) 1,276,300 | 17,250,250 | 6,065,928 | 95,797,370 
1900....... 5,842, 562 | 2,372,568 | 1,820,214 (e) 2349, 420 | 19,798,570 | 2,896,036 } 96,212, 345 
1901 DEN 6,736,969 | 3,367,982 | 1,860, 260 (e) 2 867,659 | 22,463,860 | 2,945, 268 | 110, 211, 587 
1902....... 7,174,892 | 3,526,906 | 3,175, 593 (c) 3,622,863 | 24,127, 453 | 3,678,742 | 122, 169, 531 
1903....... 8,525,360 | 4,672,028 | 2,708,143 $1,153,200 | 3,505,329 | 25, 436,052 | 3,073,856 | 131,062, 421 
1904....... 9,187, 423 | 4,107, 473 | 2, 502, 603 | 1,126,408 | 3,023, 428 | 25,158,270 | 3,669, 282 | 131,023, 248 
1905....... 10,097,089 | 5,003, 158 | 3,004, 526 | 1,094,267 | 3,647, 726 | 27,918,894 | 3,564,111 | 149,697, 188 
1906....... 11,114,967 | 5,739,460 | 3,652, 181 | | 934,357 | 4,634,898 | 31,440,884 | 3,988,394 | 161,032, 722 


a Enameled brick not separately classified prior to 1898. 


Z plows lining not separately classified prior to 1899 is included in fire brick in 1903; in miscellaneous 
e Hollow building tile or blocks included in fireproofing prior to 1903. 


This table shows the wonderful growth of this industry and its great 
importance. In these ten years the value of clay products has 
increased nearly $100,000,000, or 158.23 per cent, the exact figures 
being from $62,359,991 in 1897 to $161,032,722 in 1906. 

Only three products failed to reach their maximum value in 1906, 
namely: common brick, fancy or ornamental brick, and hollow build- 
ing tile or block, and in the value of these products the decrease from 
the maximum was very slight. In fact, although the value of the 
common brick did not equal the maximum of 1905, the quantit 
reached a maximum of 10,027,039,000. Fancy or ornamental bree 
and hollow building brick or tile have for some years been decreasing 
almost steadily. Common brick increased from the minimum, 
5,292,532,000 in 1897, to 10,027,039,000 in 1906, an increase of 
4,734,507,000, or 89.45 per cent, in ten years; the value ranged from 
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$26,430,207 in 1897 to the maximum, $61,394,383 in 1905, a gain of 
$34,964,176, or 132 per cent. The price per thousand varied from 
$4.99 in 1897 to $6.25 in 1905. 

Vitrified paving brick has ranged in quantity in the ten-year period 
from 435,851,000 in 1897 to 751,974,000 in 1906, an increase of 72.53 
per cent, and in value from $3,582,037 in 1897 to $7,857,768 in 1906, 
a gain of $4,275,731, or 119.37 per cent. The average value per 
thousand ranged from $8.18 in 1899 to $10.45 in 1906. 

Front brick has made an almost steady gain since 1897, though its 
minimum quantity and value were in 1898, when the former was 
295,833,000 and the latter $3,572,385. In 1906 the maxima were 
reached in 617,469,000 brick, valued at $7,895,323, a gain of 321,636,000 
brick, or 108.72 per cent, and of $4,322,938, or 121.01 percent. The 
average value per thousand ranged from $10.86 in 1899 to $13.12 in 
1905. 

The enameled-brick product continues to increase in value, the 
minimum being $279,993 in 1898, when it was first separately clas- 
sified, and the maximum $773,104 in 1906, a gain of $493,111, or 
176.12 per cent. 

The fire-brick product has gained in value steadily since 1897, 
except in 1904, and it has run Bom $1,094,704 in the former year to 
$14,206,868 in 1906, a gain of $10,112,164, or 246.96 per cent. 

In draintile 1897 and 1906 represent the minimum and maximum 
of this branch of the industry, the product of the former year being 
valued at $2,623,305 and of the latter at $6,543,289, a gain in ten 
years of $3,919,984, or 149.43 per cent. 

In the sewer-pipe industry the minimum value of product in the 
period covered was in 1898, when it was $3,791,057. From that 
year it has steadily increased until 1906, when the maximum was 
reached—$11,114,967—a gain since 1898 of $7,323,910, or 193.19 
per cent. 

The use of architectural terra cotta has steadily grown with the 
years, the value of this article increasing from $1,841,422 in 1897 to 
$5,739,460 in 1906, a gain of $3,898,038, or 211 per cent. 

Fireproofing is another clay product, the use of which has been 
increasing for several years, the year 1906 showing the highest prod- 
uct yet reported. The minimum was in 1899, when it was valued at 
$1,665,066, and the maximum was $3,652,181, in 1906, an increase 
of nearly 120 per cent. 

The pottery branch of the industry, with the exception of one 
year, has steadily gained in value from $10,309,209 in 1897 to 
$31,440,884 in 1906, an increase of $21,131,675, or 204.98 per cent— 
a most creditable showing. 

The brick and tile total value has increased during the same 
period from $52,050,782 to 3129,591,838, a gain of $77,541,056, or 
145.97 per cent. 

RANK OF STATES. 


In the following table will he found a statement of the rank of the 
States in the value of clay products, the number of operating firms 
reporting, the value of the products bv States, and the percentage 
of total value produced by each State in 1905 and 1906: 
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Rank of States, value of output, and percentage of total value of clay products in 
1905 and 1906. 


1905. 1906. 


| Number | > Number 
State. of oper- dvd of oper- Percent- 
. Rank.| atíng Value. | pa 1 Rank.| ating Value. age of 
firms re- | Ri sal firms re- tota l 
porting. I porting. product. 
II l 792 $28,303,039 | 18.91 l 784 ($31,014, 165 19. 26 
Pennsylvania......... 2 516 | 19,124,553 12. 78 2 514 | 21,774,611 13. 52 
NOW Jersey .......-..-- 3 163 | 16,699,525 1.16 3 175 | 17,362, 269 10.78 
AA EPA 4 249 | 14,486, 347 9.68 4 253 | 13,876,607 8.62 
Ai RRA 5 469 | 12,361,786 8. 26 5 466 | 12,634, 181 7.85 
LR PA A 6 44] | 6, 499, 573 4.34 6 | 419 | 7,158,234 4. 44 
tT” RS 7 224 | 6,203,411 4.14 7 190 | 6,696,275 4.16 
E oto po AAA g 122 3, 865, 147 2.58 8 113 4, 364, 230 2.71 
fo RA RST 9 306 | 3, 392, 122 2.21 9 304 3, 469, 027 2.15 
West Virginia......... 14 į 62 | 2,018,795 1.35 10 65 2,783,312 1.73 
Kentucky........ sd 10 121 | 2,406,350 1.61 11 117 | 2,592,423 1.61 
AA 16 68 1, 906, 360 1.27 12 66 2, 432, 371 1.5 
A PRA 12 95 | 2,119,746 1. 42 13 99 2, 400, 624 1.49 
Massachusetts... ....-- 13 | 78 | 2,050,457 1.37 14 82 2,172,733 | 1.35 
Marvitud. ipao oe esos 11 68 | 2,249, 367 1.50 15 70 | 2,136,539 1.33 
TOES «< aches orina 18 129 1,718, 945 1.15 16 130 1,969, 598 1.2 
O RA 15 | 94 | 1,994,578 1.33 17 91 | 1,966,078 1.22 
oo + READ 17 | 154 | 1,765,707 | 1.18 18 | 142 | 1,844, 477 1.14 
OOOO 4d ¿eur aaa 19 | 94 | 1,633,231 1.09 19 04 1,831,088 1.14 
Connecticut and Rhode 
E Sd RAE 20 42 1,608,578 1.08 20 42 1,747,205 | 1.08 
Qoo . +.» ocro.--...: 23 111 1,392,871 . 93 21 112 1, 688, 899 | 1.05 
Tennesse0............. 22 | 121 1, 493, 279 1.00 22 116 1, 620, 226 1.01 
Minnesota ............. 21 111 1, 499, 386 1.00 23 109 | 1,603,279 1.00 
Washington........... 25 | 72 1,175,032 .78 24 | 61 1, 499, 884 | 03 
Wisconsin............- 24 157 | 1,382,115 .92 25 | 147 | 1,227,342 | . 76 
North Carolina........ 26 177 1,020, 161 | . 68 26 214 | 1,182,338 | . 73 
PU dos PI 27 102 1,006,743 | 67 27 ON 090, 708 «62 
Louísiana............. 28 | 67 821,109 . 55 28 67 900, 697 56 
Mississippi......------ 29 98 818, 897 . 55 20 102 851, 080 | 53 
South Carolina. ....... 30 | 67 749, 835 .50 30 63 830, 481 .52 
New Hampshire....... 33 | 33 554, 734 | .9i 31 33 726, 051 | . 45 
005 Wales Sa VERE 32 64 619,294 ! .Al 32 | 59 680, 370 | .42 
i EPT AAA 34 54 544,578 | . 36 33 52 634, 444 . 20 
ATEM. EA 31 65 643, 950 | .43 34 62 532, 194 33 
Of. v ecensccsaccves 35 63 380, 575 . 25 35 63 506, 192 31 
District of Columbia. . 38 14 317,021 . 21 36 13 335, 139 | .2l 
Indian Territory ...... 36 28 374, 235 .25 31 25 290, 790 . 19 
II b Dy are sls «o 39 20 313, 006 | .21 38 25 297, 299 | .18 
qoi MSRP 37 22 329, 738 .22 39 20 289, 644 .18 
Idaho and Nevada.... 41 40 230, 780 15 40 57 282, 889 | 18 
North Dakota..... saya 40 19 232, 432 | . 16 41 19 269,873 | 17 
Oklahoma. ............ 43 27 | 222, 064 | . 15 42 22 241,111 . 15 
CO 3 PRA | 42 25 221,064 . 15 43 23 237, 768 . 15 
New Mexico. .......... | 44 18 141, 722 09 44 21 152, 599 -09 
Vermont........... Tw 45 11 112, 967 . 08 45 11 112, 368 .07 
ATÍZODA.......-......- | 46 16 | 90, 436 | 06 46 18 93, 604 06 
Wyoming............. 48 7 34, 55 . 02 47 11 74, 321 . 05 
South Dakota......... | 47 11 58,271 | . 04 48 9 58, 175 .04 
Other States.......... A statins 505 | @502,711 E N Eee che) | Perce ee a 587, 820 .96 
Lp A vans act AAA 5, 925 1149, 697, 188 (oni 1... .. 2. 5,857 (161,082, 722 100. 00 
[| | | | 


a Undistributed pottery products. 


This table shows that every State and Territory was a producer of 
clay products in 1906, ranging in value from $58,175 in South Dakota, 
da of. 1 per cent of the total, to $31,014,165, or 19.26 per cent in 

O. | 

Ohio continues to be the leading clay-working State, reporting 
products valued at $31,014,165 in 1906. The prestige of this State 
in this industry is not likely to be wrested from her, as in 1906 
its products were valued at $9,239,554 more than the second in 
rank—Pennsylvania. In 1905 Ohio’s clay products were valued at 
$28,303,039, or 18.91 per cent of the total. Pennsylvania was sec- 
ond in both years, reporting products valued at $21,774,611, or 13.52 
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per cent of the total, in 1906, as compared with $19,124,553, or 12.78 
per cent of the total, in 1905. There was no change in the relative 
rank of the first 9 States, though West Virginia, which was fourteenth 
in 1905, reporting products valued at $2,018,795, rose to tenth in 
1906, with products valued at $2,783,312, and Kentucky, which was 
tenth in 1905, was eleventh in 1906. 

The first 10 States marketed wares in 1906 valued at $121,132,911; 
these same States in 1905 reported wares valued at $112,954,298, a 
gain in these States of $8,178,613. This was 72.15 per cent of the 
entire gain of 1906 over 1905. The first 5 States reported wares val- 
ued at $96,661,833, or 60.03 per cent of the total; in 1905 they 
reported $90,975,250, or 60.77 per cent of the total. 

Of the remaining States, 13 maintained the same rank as in 1905; 
11 advanced in relative rank and 13 fell back in rank. Of these the 
most striking instances were Kansas, which rose from sixteenth to 
twelfth, and Maryland, which fell from eleventh to fifteenth. 

The number of operating firms reporting continues to decrease, not- 
withstanding the large number of plants started each year, and is to 
be accounted for both by the temporary character of many of the 
brickyards which are abandoned at the close of one season, some to 
be opened up elsewhere, and by the fact that consolidations are still 
going on which reduce the number of firms reporting but not the 
number of yards. No attempt is made to show the number of yards 
nor the plants from which no sales of products were made in 1906—a 
considerable number, notwithstanding the prosperity of the year. 
Ohio has the greatest number of operating firms—784 in 1906 and 
792 in 1905. New Jersey and New York are the only States of 
importance which show an increase in the number of firms reporting, 
the former having reports from 12 more firms than in 1905, and the 
latter from 4 more hens West Virginia, Georgia, Massachusetts, 
Maryland, North Carolina, and Texas also report an increased number 
of operating firms, North Carolina reporting the largest increase—37. 


BRICK AND TILE. 
PRODUCTION. 


The following tables show the production and value of the building 
brick and other structural products of clay, together with fire brick, 
paving brick, and other clay products used in engineering works, the 
rank of States, and the percentage of total value of each State in 
1905 and 1906: 
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Brick and tile products of the United States in 1905. 


Common brick. ee "v iei paving brick ege 
s r 
Rank. State. "C -—— at uu |” thou: 
Quantity. | Value. sand. Quantity. L Value. sand. 
| 
Thousands. Tonini. 

22 Alabama............- 158, 801 $930, 568 $5. 86 (a) i (a) $13. 29 
4%  Arizona.............. 11,779 89, S36 Vx c ros. UMS 
31 | Arkansas............ , 220 600, 671 6. 96 (a) | (a) 9. 50 
8 ' California............ 284, 205 1, 961. 909 6. 90 (a) (a) 19. 23 
18 ' Colorado............. 96, 058 (638, 370 6. 05 9,083 $51, 240 10. 08 

19 | Connecticut and 
Rhode Island...... 211,813 1,329, 220 6. 28 (#) (a) | 19. 00 
42 | Delawure............ 26, 236 210, 182 (9511 erc A TR AT 
39 ! District of Columbia. 28, 084 220, 680 TOE Zico ee kegels labia tog I MES 
E sore VS Ea eas 55, 242 326, 929 uU. o sui eben por eu ues eem dictus 
11 POTERE 275,84] 1,444, 479 5.24 (a) (1) 14.00 
4 | ldahe and Nevada.. 26, 562 208. 750 MM A Pc) A 
4 | Illinois............... 1,125,024 6, 250, 232 5.560 90, 563 073,247 10. 75 
7 | Indiana.............. 279, 073 1. 630.072 5.84 43,573 474,600 10. 80 
36 | Indian Territory ES 42,630 260, 234 6. 10 1, 950 15,500 | 7.95 
9i ION B Iu vk be Ene 193, 259 1, 360, 653 7.07 13, 253 134, 802 | 10.17 
13 | Kansas.............. 214, 273 917,084 4, 28 75, R26 580, 695 7.06 
10 | Kentueky............ 147,702 862, 330 5.84 (e) (4) 14.27 
28 | Louisiana............ 112, 237 738, 220 Pv leet hee P 
32 | Maine................ 55,021 341, 466 6.21 (4) (a) 14. 99 
14 | Maryland............ 210, 446 1, 423, 663 6. 76 (a) (a) | 17. 96 
15 | Massachusetts. ...... 194, 504 ' 1, 264, 787 A A ei e ekg ont 
16 | Michigan............. 211,558 1,152,505 5.45 6,112 81,7 13. 37 
20 | Minnesota........... 166, 233 . 977, N37 5. 88 (9) (a) | 14. 54 
29 | Mississippi........... 118, 741 782, 549 (M MENU RA CORE 
6 | Missourt............. 316, 002 2,028, 957 6. 42 43, 375 | 470, 935 | 10. 86 
38  Montana............. 19, 004 | 157,575 8. 29 (a) (2). 16. 00 
26 Nebraska............ 131,290 ' 874, 695 6. 66 a) (a) 7.58 
33; New Hampshire..... 79.369 ' 529, 734 OOT A A NY oat ad uus 
5, New Jersey.......... 465, 040 3, 090, 809 6. 65 991 13. 803 13. 93 
44 | New Mexico......... 15. 81] 112, 383 7.11 (a) + (a) 10. 00 
3' New York........... 1,518, 196 10,297,214 6. 78 12,076 ! 149. 391 12. 37 
25! North Carolina...... 150, 880 878, 539 5. $2 (a) | a 9. 00 
40 North Dukota....... 24,353 192, 424 UN AAA E A AER 
2 OBID eL e 514, 419 3,033, 435 5. 90 | 224, O86 | 2,055, 120 9.17 
43 , Oklahoma........... 27,377 200, 064 r&b PPM ROM E 
35 | Oregon.............. 35, 033 261, 139 perc A E E N 
1, Pennsylvania........ 1,036,777 6, 532, 814 6. 30 71, 888 750, 389 10. 44 
30 , South Carolina....... 127, 063 671, 452 "oc. peer A A 
47 , South Dakota....... 6, 848 57.071 NOR eoe crede valid Seale ae eee 
23 Tennessee............ 173, 379 1,028, 653 5.93 (a) a) 11. 50 
17 | Texas................ 202, 070 1, 209. S98 5. 99 (a) (> 10. 47 
34 , Utah................. 49, 305 311, 809 6.33 (a) a) 21.70 
45 | Vermont............. 15, 007 sn. 467 Dea Dd secca bala es at be A 
12 | Virginin............. 237,161 1,572, 442 6. 63 (a) (a) 10. 80 
24 | Washington......... 81,022 366, 385 6. 99 9,763 143,702 14. 72 
27 | West Virginia....... 60, 228 476, 6380 6. 88 24,092 263, 449 10. 67 
21 | Wisconsin........... 186, 531 1, 260, 066 Ds A A EA 
48 | Wvoming............ 2, 048 19, 406 OAS A A CE 
Other Statesd orcas lil 42, 648 545, 131 12.78 
Total........... 9,817,355 | 61,394,383 6. 25 665,879 | 6,703,710 10. 07 

Per cent of brick and 
tile products.......|.............. CUL c o PO 5.50 [osi usw nES 

Per cent of total of ; 
clay products......].............. Al.0 tance tu ah croco icd 4.48 |.......... 
i à 


a Included in “Other States.” 
b Includes all products made by less than three producers in one State. 
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Brick and tile products of the United States in 1905—Continued. 


Archi- ; 
Fancy or Fire- 
Front brick. uie ornamen- pun aide ruin proof- 
State. thon: tal brick. cotta ing. 
————————————-| sand. (——————|—————|———-—— i—————IL———— 
Quantity. | Value. Value. | Value. Value. Value. | Value. 
Thousands 
Alabama.......... (a) a) $11.20 1... ens (a) AA ds 
Arizona........... (2) a) Yi eon E Male e | AE! PRES 
Arkansas.......... 300 $2, 650 8.83 |.......... (0). A AA O 
California......... 11, 871 302, 872 25.51 $31,899 | $27,852 | $003,044 $215,160 | $45. 551 
Colorado.......... | 23,520 | 253,277 10.77 8, 404 14, 185 (a) (2) (a) 
Connecticut and | 
Rhode Island... (2) (2) A O A leet optas lox s: A 
Delaware.......... a) (a) 20.00 |.......... C3 EE ope RE EE 
District of Colum- 
(en ds (a) (a) 15.05 ].......... (a) 37,657 | a aes oe (a) 
A KOS o Ca (N E EE A A A te bean das (a) CO). A E 
Georgla........... 2,667 | 28,076 10.15. PR 13,500 | 218,000 | (a) (a) 
Idaho and Nevada. 978 19, 480 AA, A salsa wna eee NO 
Illinois............ 30, 447 348, 354 11. 44 13, 567 1,051, 852 580. 538 (a) 323, 550 
Indiana........... 22,212 | 231,353 10.42 | 15,520 1,267,691 | 430,680 (a) 393, 985 
Indian Territory.. 352 3.020 E bei er | NO HUE O AO YEN 
IOWH i.i ia 5,676 60, 669 10. 69 |.......... :1, 509, 226 to MEI Mop MEME 
Kansas............ 18, 743 180, 201 9. 61 17,010 13, 212 (a) gy O A 
Kentucky......... 11,558 | 128,777 Midas 28, 865 (a) ta MEME 
Louisiana......... (a) (a) 12.41 AAN By- "ausis dvo tesa icy: iia 
Maine............. 1, 775 17,750 10.00 |.......... a) (dy ^ oos oeste let ai ced 
Maryland......... 1,426 | 24,118 16. 91 (a) | 4,708 |........... CB) as 
Massachusetts.... 2, 080 33, 971 16. 33 (8) e etna POS (a) (a) 
Michigan.......... 693 5,995 8. 65 | E | 205, 445 (8) - lle (a) 
Minnesota......... 6, 636 85, 300 12: ee eres | 15,77 (a) — .......... (a) 
Mississippi...:.... 1,007 | 14,453 ]j4 019 eee MEC AA EIA A A 
Missouri........... 28,224 | 362,996 12. 86 44, 632 59,858 | 1,101,938 (a) (a) 
Montana.......... (2) l (a) 20:00. AA Shee eus G). NOAA woes (8) 
Nebraska.......... (a) a) 14. 10 CG), Whee cet SS cena palin eate AA 
A Aa do AAA PA ce cee ote sae AA AA hal ae wa ee ane AO 
New Jersey........ 53,770 | 852,744 15. 86 1,975 24,315 56,576 |1, 614, 263 11,017,774 
New Mexico....... (a) (a) | PA 6 AA E A a Cas te abe ode Ses 
New York......... 12,610 | 237,305 18. 82 (a) 153,598 (a) 874,722 | 117,577 
North Carolina.... 755 12,725 16. 85 | » 5, 620 (G) veto A 
North Dakota..... 1, 429 23, 083 16. 15 a) 2 MM A eee ew (a 
ORTO toas 89, 390 :1,074,007 12. 01 18,153 1,291,323 | 3,550,169 |.......... 606, 246 
Oklahoma......... (2) (a) 1. c A A AA a cue 
Oregon............ 710 14, 800 20. 85 (a 23,718 C D ies keenest a 
Pennsylvania..... 131,368 |1, 683, 031 12. 81 37,960 13, 509 886,979 | 405,015 | 290,762 
South Carolina.... (a) (a) 16.53 A CO) A E MS 
IA e ARA A A A AA A A A A 
Tennessee......... 9, 983 103, 650 10. 38 3,672 23, 116 (a) (d) O E 
TEXAS. o seidcuneus 8,001 | 102,054 12. 76 IS dl ores caos ay Abo tcov seek tld 
Ota hia 446504 seda 11,557 123, 754 Miss (a) (d). AA (a) 
Ae AA PAN ARE IN AAA O A A de M 
Virginia........... 22,155 | 352,297 15. 90 20, 363 IA AS wees mat 
Washington....... 3,304 86, 388 26. 15 5, 425 11,153 242, 245 (a) (a) 
West Virginia. .... (a) (a) 16.67 5 sse (a) TO ATE NES 
Wisconsin......... 4,917 | 49,275 10. 02 1,048| 57,570 |...........].......--- ee eo ae 
Wyoming......... 1, 100 15, 150 a AAN IE AAA E: AN 
Other Statesb..... 20,376 | 268,917 13.20 | 56,148 | 29,623 | 2,329,272 |1, 893,098 | 208,081 
Total........ 541,590 |7, 108, 092 13. 12 | c 930, 186 |5, 850, 210 ¡10,097,089 |5,003, 158 .3, 004, 526 
Per cent of brick 
and tile prod- 
Dri tose cada panes wed 5.84 loc... 0. 76 4. 80 8. 29 4.1 2. 47 
Per cent of total 
of clay products .|............ LT |. o cease. .62 3.91 6. 74 3.34 2. 01 


a Included in Other States. 

b Includes all products made by less than three producers in one State. 

c Including enameled brick, valued at $630,279, made in the following States: California, Colorado, 
Illinois, Maryland, Missouri, New Jersey, Ohio, Oregon, and Pennsylvania. 
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Brick and tile products of the United States in 1905—Continued. 


Hollow Aver- 
building |Tile, not| Stove Fire brick Miscella- Per- 
tile or | drain. | lining. iis Soo: neousS.9 | Tota) | Cent- 
State. blocks. " ! value. | 288 of 
ICA PA A thee total 
Value. | Value. | Value. | Quantity. | Value. | sand. value. 
| 
Alabama........ | Legh we eek E ud n RO e HAN $125, 244| $17. 86 , $1,358,626, 1.11 
PTO A A AA A O race oe es he A 90, 436 . 07 
Arkansas........ ll lacas 12. 37 623, 8711  .51 
California........ $69, 114| $34,079| (5) 22. 53 3,769,934 3.10 
Colorado......... ) (lo... 20. 61 1,584,236 1.30 
Connecticut 

and Rhode 

Island.........l.... Seb sales PP (b) 21.91 1, 503, 478 1. 23 
Delaware........].........]- --- A, OEE 18. 00 , 064 19 
District of Co- 

¡bil AAA A A A EA A A 307, 109 25 
lle AAA A AA eta 18. 00 329,738 27 
Georgia..........]......... y. - desse: 14. 70 2,097,356) 1.72 
Idaho and Ne- | 

VAS A keh AA IE 26. 67 | 230, 780 19 
Illinois........... 15, 576 9) uan ax s 16. 41 11,418,779, 9.38 
Indiana.......... 150,607| (0) (b) 11. 08 5,567,426 4,57 
Indian Territory.|.........].........]........ 12. 00 4, 235 31 
Iowa............. 137,554 08) SML 11. 59 3,321,763 2.73 
Kansas.......... 6,802} (6) |....... 18. 20 ,906,360' 1.56 
Kentucky........].....0... 296, 949]. ....... 17. 32.......... 2,249, 267| — 1.85 
LOUISIANA ossa A A O A A haces | 821, 109 . 67 
Maine........... CN ccs Quels wate cates 15. 00 619, 294 . 51 
Maryland........]......... (^) $32, 890 16. 00. 1,885,009) 1.55 
Massachusetts...|....... si , 000} 173, 151 35. 85 1, 751, 616 1.44 
Michigan......... 3,585,......... (5) 19. 37, 1,719,746 1.41 
Minnesota....... QU Re: | eee 20. 00 1,499,385 1.23 
Mississippi.......|.........]........-]... eee 16. 00, 803, 317 . 66 

SSOUTÍ......... 16, 494; (^) (^) 17. 95 6,160,043, — 5.06 
AMA A E A 51.14 313, 006 . 20 
Nebraska........ (JUN dein ial began E odes. oen esee | 1,006,743). 83 
New Hampshire..[.........[o....ooooo[oo...... 25. 00, 554, 734 . 45 
New Jersey...... 290,301, 585,130} (5) 26. 72. 10,044,191} 825 
New Mexíco.....| (5) |.........]...-..- 25. 00 141.722| .12 
New York....... 11,295, 164, 445| 133,383 32.97, 117,357, 12,858, 617, 10.56 
North Carolina. .|......... Q) [....... 12.24 17,100 1,006,842 .83 
North Dakota... (b) faaaoao.. (^) , 23 232, 432 .. 19 
Ohio............. 317,516:1, 188, 460| 49, 538) 15, 278, 968) 12.55 
OKRIBBOIIER AA ieee A x o trou G eee ee ca A ae ds A 222, 064 . 18 
Oregon.......... (b). M nns evellere 380, 575 31 


Pennsylvania....| 61,345} 310,931) 180, 353 17,778,122} 14.60 


South Carolina. .|.........].........]........ 720, 997 .99 
South Dakota...|.........].........]-..- e 58, 271 .05 
pit IA oes aea AA IA 1,329,609 1.09 
dub D AA AA A A 1,618, 157 1.3 
O [estes leve ui. (^) eius es 544, 578 . 45 
MELON AAA A ra ek esse (>) 112, 967 . 09 
A A A PEE 1,994,578, 1.64 
Washington..... LN A PA 1,133, 932 . 93 
West Virginia ...|......... (0 2. 822, 990 . 68 
Wisconsin....... ). ¢ diues A usce atomos A ose s 1,365, 665] 1.12 
WY VOM coucou ese A Ie Wee weenie a [ewe aaa RN eee 34,556 . 03 
Other States c...| 14,078| 985,132 76,117 | (d) — |....... 
Total...... 1, 094, 267,3, 647, 720, 645, 432 18. 73, 3,564, 111/121, 778, 204 100. 00 
Per cent of brick : 
and tile prod- 
A 0. 2. 99 0.53............|  10.46....... 2. 93 100. OO}. ...... 
Per cent of total 
of clay prod- 
UCTS sedis tee cae 2. 44 di. cuscassatece ^ TSR scesiecs 2. 38 81.33 ....... 


a Including adobes, aquarium ornaments, art terra cotta, assayer's furnaces, boiler and locomotive 
tile and tank blocks, brick and tile for chemical purposes, burnt clay ballast, carboy stoppers, 
chimney radial blocks, pipe tops and caps, clay furnaces, retorts and settings, conduits, crucibles, 
flue pipe and flue linings, gas logs. glass-house supplies, grave and lot markers, insulators, muffles, 
oven tile, pavi blocks, posts, runner brick, sleeves and nozzles, rustic stumps, saggers, scorifiers, 
sewer brick and blocks, stone pumps, tuyers, vitrified curb, and wall coping. 

b Included in Other States. 

¢ Includes all products made by less than three producers in one State. 

d The total of Other States is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 
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MINERAL RESOURCES. 


Brick and tile products of the United States in 1906. 


Com mon brick: 


Quantity. 


Vitrifled paving brick or block. 


ee ee "n" .. noo... 


nl 


veo enon nn nnonofon.n..n.n no. o. noe. .jenonoon.o.s 


noooscs» o ee on enjoano.o.oo” 


"cnc oofjornoo ano nos o danono-..s 


jen CR AS 


e. ..on. naa -oafjono noc on... jocro.o.ooo.— . + 


n.... e. rc» re. .ojoernoonoo ro p$onajoer...o”.”s 


an ne. e. <oonaao[|on. oo oononoonrjsnan.o..- 


a. .o no o ee nono n.. ne. ..eojonocn..»-* 


en. ono... nr ronj. ron... eno. seasons” 


co enanos of.o nn on.... c^t 


"c" o. <<... Oe o... .. ........-. 


AA a | ———— —— I 


a Included in ** Other States.” 
6 Includes all products made by less than 3 producers in 1 State. 


Average 
State i 
, price per 
Quantity. Value. thou- 
sand. 
Thousands. | 
Alabama................. 106, 225 | $1,046, 986 $6. 30 
ATIZONA or ER Sword ews 10, 953 93,014 8. 49 | 
O AA 72,305 | — 489,633 6.77 | 
Califormlt...........ooo.o. | 278, 780 1,962, S66 7.05 
Colorado... 120, 944 187,084 6.51 
Connecticut and Rhode 
AO So eee 2 212,648 | 1,503, 929 7.07 | 
DelawaTe.........o..o... 25. 004 222, 6028 7.95 | 
Distriet of Columbia..... 32, 507 242,055 7.43 | 
| Florida... a...an 42,635 285, 224 6. 69 
A A 303, 256 1, 783, OSS 5. 88 
Idaho and Nev ada....... $2,757 272,174 8.31 
A cee Na os 1, 195, 210 5,719,906 4.79 
dit oss its 307,076 | 1,778,270 5. 74 | 
Indian Arann A 41.913 252, 008 6. 08 
DOWN. i Son Beeson REIS 168, 571 1,118,709 6. 62 
Kansas......o.ooooo.ooo... 314,371 1,376, my 4. 38 
Kentucky. a...n anaana 142, 185 881,870 6.20 | 
' Louisianas .......o..ooooo.. 116,073 811,185 0. 99 
Maine. ....0...0......000. 58, 344 383,011 6. 56 | 
Marylund................ 204, 238 1, 267,771 6. 21 
Massachusetts........... 204, 232 1,415, 864 6.93 | 
Micligan...........LL.... 206, 583 1,178,202. ' 5.70 
Minnesota. ...... O 165, 59S 986, AN2 5.96 | 
MissISSipPl...ooooooooo... 121,107 801, 420 6. 62 
MISSOUEI cos ves lados 257, 292 | 1,810,304 7. 04 | 
Montana................. 24, 488 203, 365 8.30 , 
Nebrasku................ 119, 501 835, 702 6. 99 
| New Hampshire......... 95,770 716,051 7. 48 
New Jersey.............. 413,25 2, 610, 086 ü. 32 
New MexicO......oo.o.... 16, a 115, 131 7.01 
NOW YOIK. sce aisles oe 1,535,570 | 9, 205, 981 6.00 | 
North Carolina.......... 166, 348 1, O41, O78 6. 26 | 
North Dakota........... 25,972 204, 188 | 7.86 
; Ohio..... SOCCER Cult EMEN 550,422 | 3,243,157 | 5. 39 
Oklalhioma............... 33, 018 244,162 6. 90 | 
OregoN......ooomomoooo.. 45, 007 341, 127 7.58 | 
Pennsvylvania............ 1,027,541 6, 586, 374 | 6. 41 | 
South Carolina.......... 128, 009 748, 648 5.85 
South Dakota........... 6, 004 54,175 8.93 
|! Tennessee.........u.u.... 160,371 1,03%, 266 6.13 
A 211,542 1,307, 199 6.17 
AT A tea forts 54, 003 368, 151 6.71 
A A 13,836 S5, 755 6. 20 
Virginia. nse cok rere 232, 607 1,536, 312 6. 60 
W ashington — n 99,788 708, 068 7.10 
West Virginia..........- 74. N33 400, 527 6.27 
© Wisconsin............... 170, 496 1, 109, 386 6 51 
Wvyoming................ 6,713 65, 033 9. 69 
Other Statesb........... A o etu neat 
di MA 10,027,039 | 61, 300, 696 6.11 
Per cent of brick and tile 
Droducts user osse AA has 4. 
Per cent of total of clay 
¡q o iets aie A 38. 07 


.e.0 <<... 09.7%. [co . coo... 


r.ooon.nrcs[.n..oo nen. en»... 


| Average 
, price per 
Value. thou: 
sand. 
(2) | $Q 
(a) 12.00 
(a) | — 1&4 
$74, 460 11.93 
(a) 16, 36 
(2) 13.99 
(a) 2u. X) 
1, 306, 476 10.69 
AI, 500 10. 4 
20, 231 2.3 
185, 990 10.99 
GIK, 392! sp 
(2) 14.13 
(a) 10. 00 
(a) 15.04 
(a) 15. d) 
1,814 13. 13 
(a) 10. 08 
539, 700 9. 40 
(a) 15.95 
(4) 8. 00 
(a) 14. 98 
(a) 10. 00 
163, d69 15.20 
(a) 10. 00 
1,955, 360 9.63 
(2) & UY 
996, 347 10. 67 
(2) 13.00 
(a) 10. 00 
156, 476 16. 28 
578, 164 12. 0j 
637, 880 12. 23 
7, 857, 768 10. 45 
6.001... ens 
€88 to s eis 
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Brick and tile products of the United States in 1906—Continued. 


Front brick. | 
Fancy Archi- 
ene futs Av: r orna Drain power tectural tes 
ank. a [menta tile p terra 
fine Value ES brick | (value). ivalue): cotta ELI) 
i chou: (yalue). (value). d 
| sand. | 
| Thou- | 
| sands, 

19 | Alabama.............. (a) (4) $11.35 ........ $2,285, (3)  |......... (a) 

46 | Arizona............... '" (a) (a) 20:00 5. A A O DENS 

34 | Arkansas............. | 539  $6.046| 11.22........ Nro MER Bro DM EE 
8 | Califoruia............. 18,421 501,746 27.24| (a) 30,545 $827,477, $254.932, $98, 968 

17 | Colorado........ o 24.147, 256,770; 10.63| $2,806 6, 126 (a) (2) (2) 

30| Connecticut and | 

Rhode Island....... (a) (4) 16:5] oo estera t eas ee A acd esce eed dua A 

43 ! Delawure............. (a) (4) 18:047. ce ewe (0): * Wee Oe A Dame oe 

36 | District of Columbia..| (o) (a) | 13.05 ........ (a) 30,004 ......... | (a) 

A Goo weeks m Rs A tuse hav ud eL ANS ne aient (8). "ino a al uti alae [essi 

12 | Georgia. ............... 2,094 20,747) ES) eoi 12,000; 221,000 (a) (a) 

40 | Idaho and Nevada.... 4057. 10:08. SE AA A een TERR S peces lunc Rabat 
4 : Illinois................ 30. 022, 341. 208, 11.37, 11,635;1,052,588 587, 805 (a) 409,171 
7 | Indiana............... 435,090 395,368 11.27 4, 700,1, 313, 441 486,897, (a) | 323, 015 

37 ¡ Indian Territory...... 733 8,413 11.48, (8) ].........]......-.-- PA ee ee ae 
A oosexteee eed 8,871! 101.795 — 11.48......... 1,721,614, (a)  j......... op ar 

10 | Kansas............... 19,875 187,577, 9.44 (a) 19,64 | (a)  [......... dl 

11 | Kentueky............. 11,893, 109,771 9.23 Loos ds 27,359 NS id face 

28 | Louisiana............. (a) (a) 12.67,........ (Bye Miia he ce A E EET 

432. MAING. caco eee (a) (a) 10.53,........ (a) (m. - E fear ornare 

18 | Maryland............. 2,266, 31,968 14.11! (a) Sg ci A (4) owe... 

14 | Massachusetts. ....... (a) a) | 22 NE CN E een (a) (a) 

16 ' Michigan.............. 1,474! 14,1602, 9.61, (a) 314,008} (0)  [........ sn 

21 | Minnesota............ 7,510; 98,170) 13.07|........ 41,779 (a) A (a) 

29 Mississippi v NES 1,051 12, 549 11.94:........ IA A rud a name 
6 | Missourt.............. 20,019; 394,563 13.59, 30,689; 64.063, 1,208, 236 (4) (a) 

38 | Montana.............. (a) (a) 20.00| (a) a) (d) "osx (a) 

27 | Nebraska............. (a) (2) 13.96, (e) (a) EE radi secum. | PME rS 

31 New Hampshire. AA A ld A A cios A tesoro nre Cage 
5 | New Jersey ........... 62,138; 896, 887 14. 43 1,951 23, 209 (a) 1,682, 022 1, 399, 233 

44 | New Mexico.......... a) a) 12:46, (0) - A O Rud E es OE 
3 | New York............ 23,625, 351,824 14.89|........ 153, 237 (a) 967,987; 75,631 

26 | North Carolina....... 385 4,410  11.45........ (4) CN | (4) 

41 | North Dakota........ NEC S MO PRO ROTE DNE S A 
POM Osos eoru. os 90.3101,025.590, 11.36; 38, 218)1, 520, 748| 3,987,360, — (2) 793, 179 

42 | Oklahoma............ 559! O Y O A E A eek belay aaa i 

35 | Oregon............... 1,247| 33,837, 27.13, (a 23,424] (a3)  |......... (a) 

1 | Pennsylvania......... 151,138 1,761,991 11.66) 40, 880. 9,113, 985, 367,353, 191, 489 
30 ' South Carolina....... (8) | (a) 13:44 A EEE A A A seres 
48 ¡ South Dakota........ (a) ; (a) 2:00 A NP 
23 | Tennessee............. 12.077. 124,031 10. 27 3, 663 19, 719 (d). A intine 
15 KAS nda So eek nowt we 8,492 110,189 12.98, (a) 3,652 (d) A A 
33 Uta acacia 9,917, 107,255 10.82) (a) (a) (Oye A e Duda 
45 | Vermont..............]........ lior d APER. EAEN (0). rl A secat 
13 | Virginia.............. 25,385 392,130 15.45! (a) Ls EEE 
2 | Washington.......... 4,439 122,770, 27.66 ........ 13,067, 313,850) (a) 14,792 
25 | West Virginig........ (a) (8) | 19:00; 5.22493 a) | aE, Se el meer een 
24 | Wisconsin............ 5,3941 52, 038, 9.67, (a) SLIB ooi herera A 
47 | Wyoming............. 533 — RN BIO o. e a ADR 

Other Statesb........ 25,678 = 13. 84 iu 38,880, 2, 466,673 2, 467,166; 346, 703 
Total........... 617, 469 7, 895,323, 12. 79,480, 223 6, 543, 289 11, 114, 067,5, 739, 460 3, 652, 181 
Per cent of brick and | 
tile products. .......]........ 6.09,........ . 76 5.06 8.58 4. 43 2.82 
Per cent of total of | | 
clay products.......|.......- ndi ——MÁ . 61 | 4.07 6. 90 3.57 2.27 


a Included in ** Other States." 


b Includes all products made by les fthan 3 


roducera in 1 State 


e Including enameled brick valued at $773,104, made ín the following States: California, Colorado, 
Illinois, Maryland, Missouri, New Jersey, New York, Ohio, and Pensylvania. 
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Brick and tile products of the United States in 1906—Continued. 


Fire brick. 


| 


$23,002 


..n.o noo... 
"e" t 


"^ ^ 


.. e. 9... ^P 


..on.n...»» » 


cano... so 


a. ee 


..o.o...ono 


.... .... . 


ee o". ^ 


«<... . o. oo 


"^at 
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$1, 650, 903. 
93,694 
512, 694 

4, 265, 633 
1, 784, MN 


1, 613, 761 
237, 768 


282, 889 
11,651, 278 
6, 224, 541! 


jmd 
e 


pma 
[ 


pub hand 
* 
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uo bud beh puo bad 
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Hollow Sas 
pula: Q Aver- 
State. ng tile uan- age 
or tity price 
blocks | (value) (value) (thou- Value er 
(value). sands). thou- 
sand. 
Alabama........ (5) 9,094) $157, 147,$17. 28 
ATÍZODA Ix [e a lt eee Soc sen tee wee DE mE dus 
Arkansas........ (b) (b) P, 12. 12 
California....... $31,600) $69,023 14,272| 347,806, 24.37 
Colorado........ (b) j 14,280) 278, 407| 19.50 
Connecticut and 

Rhode Island..| (^) (b) (b) 22. 00 
Delaware. A A A zr rrt d (b) (b) 20. 00. 
District of Co- 

lumbis A alec ors oram cr Re esc A e 
Flórida V e ro A A Ewa (b) (b) 20. 00 
Georgia......... (b) 3, 555 51,310! 14. 43 
Idaho and Ne- 

VA A ID eet A (è) (b) 30. 
Illinois.......... 7,757 14,646, 236,032, 16.12 
Indiana. ........ 99, 404. 14,07 149,351 10. 61 
Indian Territory.|........ PA NIC UR ) (è) 17.10 
Iowa............ 162, 064 57 ' 16.32 
Kansas.......... (b) | (5) (^) 24.7 
Kentucky....... (^) 50,022| 898,527) 17.96 
A A A Re eaa suse sx eaa e SX eR a 
A AN oar ecce ets (b) (b) 14.99 
Maryland. ....... heed cee (6) $32,200 14,278; 266,980) 18. 70; 
Massachusetts. ..!........ 91,394, 186,815) 1,435 57,940) 40.38, 
Michigan........ 0: A (>) (5) (5) 10. 05 
Minnesota....... 5.991......... A (b) (b) 17.50 
Miscissippl unos By PE eleven EA eR E Due EE 
Missouri......... ,717 (b) (b) 70, 201) 1,324, 895 18. 87 
MONTANE 33.56 O lit Yucca o Lice wr RACE 1, 45, 44. 68 
Nebraska........ (0). A A (5) (5) 30. 00 
New Hampshire.i........1.........]........ (5) (5) 25. 00 
New Jersey ......! 85, 962 1,163, 401) (b) 39,415|  954,08i' 24.21 
New Mexico..... Lo AS dne rs eeu A 
New York....... 32, 428 101,319, 131,908 13,605| 451,783, 33.21 
North Carolina. i cose A utes (^) (>) 17.91 
North Dakota...! (^) 1........ eeu 2c: (5) (5) 21. 62 

WO $5, 842 1, 523, 410, 110, 800, 109,675| 1,670, 630| 15. 23 
OklalomnmB. s elus A ie cee eels S AA aci AER 
Oregon.......... (b) 12 ME CMS 183 5,524} 30.19 
Pennsylvania. ...! 51,179; 389,013: 203,674. 374, S57, 6, 854,640) 18. 29 
South Carolina.......... A ached 2,16 30, 14. 09; 
South Dakota... ........ AA O (4) (5) 40. 00: 
Tennessee....... (©) bancs le eR 3, 473 45, 379! 13.07, 

OMB CI I a ssec uu rera b X useless 2, 484 45,557! 15.34 
UE oo dah we our Apps A O O eer ere 1, 054 40, 512) 24. 49 
MVertoHt A A laa va eei A A ais s 
a A A A O 1, 284 21,110, 16. 44 
Wushington..... (b) (b) We eons 1, 670 46, 525| 27. 86 
West Virginia...|........ (Op. Losses 4, 428 59, 757| 13.50 
Wisconsin....... BIU cies cea ciara d ese ie eni ei ede ese are Voas ngon 
Wyoming....... A A A A PA 
Other States c...| 58,713| 960, 307 78,017, 9,020 166, 447| 18. 45 


Total 
Per cent of brick 
and tile prod- 


....o...oo.os 


ucts 


a. e... .o.o.oos» 


— 


.72 3. 58 


e.oocoens..)  —”— AVeUVii.oorao. 


2. 88 


conan 


———— | —M fe | ee | aro A | NS | SEED 


see eee 


«Including adobes, aquarium ornaments, art terra cotta, assayers’ supplies, boiler and locomotive 
tile and tank blocks, brick and tile for chemical purposes, burnt clay ballast, chimney pipe, flues and 


tops, charcoal furnaces, conduits, crucibles, flue and furnace lining, 
grave markers, insulators, muffles, oven tile, radial chimney brick an 


gas logs, glass-house supplies, 
d blocks, retorts and settings, 


rustic stumps, saggers, scorifiers, sewer brick and blocks, sleeves and nozzles, stone pumps, tunnel 
blocks, vitrified curbing, wall coping, and well brick and tile. 

6 Included in ‘‘Other States.” 

c Includes all products made by less than three producers in one State. 

d The total of **Other States” is distributed among the States to which it belongs in order that they 
may be fully represented in the totals. 
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These tables show the details, by States, of the production of the 
coarser clay products in 1905 and 1906. The total value of these 
products in 1906 was $129,591,838, as compared with $121,778,294 in 
1905, a gain of $7,813,544, or 6.42 per cent. The gain of these prod- 
ucts in 1905 over 1904 was $15,913,316, or 15.03 per cent. 

The common building brick is still and: perhaps always will be 
the clay product of greatest value. In 1906 10,027,039,000 of 
this variety were reported, valued at $61,300,696. This product 
increased from 9,817,355,000 brick in 1905 to 10,027,039,000 1n 1906, 
an increase of 209,684,000, or 2.13 per cent. In 1904 the common 
brick reported numbered 8 665,171,000, valued at $51,768,558. 

New York continues to be the largest producer of common brick, re- 
prune 1,535,579,000 in 1906, valued at $9,205,981, or $6 per thousand. 

1905 New York reported 1,518,196,000 common brick, valued at 
$10,297,214, or $6.78 per thousand. The quantity for 1906 is 15.31 
per cent of the production of the entire United States, and the value 
1s 15.02 per cent of thetotal. In 1904 New York's product of common 
brick was 1,169,233,000, valued at $6,783,528, or $5.80 per thousand. 
The larger part of this product, as shown elsewhere, comes from 
the Hudson River region. Illinois was the next largest producer 
of common brick, reporting for 1906 1,195,210,000 brick, valued 
at $5,719,906, or $4.79 per thousand. In 1905 this State reported 
1,125,024,000 brick, valued at $6,259,232, or $5.56 per thousand. As 
in New York the Hudson River region is the great common-brick 
producing territory, so in Illinois the great common-brick producing 
region is Cook County, and the decline in price there brought the 
average for the whole State to $4.79, the lowest for several years. 
The only other State to report more than a billion common brick 
was Pennsylvania, which marketed 1,027,541,000 brick, valued at 
$6,586,374 or $6.41 per thousand. As in 1905, while this State was 
third in quantity, it was second in value of common brick, and the 
average value per thousand was greater than that for either New 
York or Illinois. The value of common brick in Pennsylvania 
exceeded that of Illinois by $866,468, although the quantity in the 
latter State was greater than that of Pennsylvania by 167,669,000. In 
1905 Pennsylvania reported 1,036,777,000 brick, valued at $6,532,814, 
or $6.30 per thousand. Ohio was fourth in quantity and value in 
1906, reporting 550,422,000 common brick, valued at $3,243,157, or 
$5.89 per thousand, and New Jersey was fifth, reporting 413,258,000 
brick, valued at $2,610,686, or $6.32 per thousand. The other States 
range from Kansas, with 314,371,000 brick, valued at $1,376,552, or 
$4.38 per thousand, to South Dakota, with 6,064,000 brick, valued 
at $54,175, or $8.93 per thousand, though California’s 278,780,000 
common brick were valued at $1,962,866, or $7.05 per thousand. 

The average price per thousand for common brick ranged from 
$9.69 in Wyoming to $4.38 in Kansas, the average for the whole coun- 
try being $6.11 per thousand. The State whose average per thousand 
most nearly approaches the general average was Tennessee, with an 
average of $6.13 per thousand. In value common brick constituted 
47.30 per cent of the brick and tile products and 38.07 of all clay prod- 
ucts; in 1905 these percentages were, respectively, 50,42 and 41.01. 

The vitrified paving brick in 1906 numbered 751,974,000, valued at 
$7,857,768, or $10.45 per thousand. In 1905 the number was 
665,879,000, and the value $6,703,710, an increase in 1906 of 86,095,000 
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in number, or 12.93 per cent, and an increase of 17.22 per cent in value. 
In 1905 this industry, because of local conditions, showed a loss of 
nearly a million dollars in value, but the gain of 1906, $1,154,058, 
indicates that the industry has recovered from the setback and is in 
its normal condition—one of activity and growth. The value of the 
product in 1904 was $7,557,425, so that the value of the product in 
1906 was $300,343, or 3.97 per cent, more than that for 1904. Ohio, 
owing to natural advantages, continues to be the largest producer, 
reporting, in 1906, 202,978,000 vitrified brick, valued at $1,955,360. 
This is nearly 27 per cent of the total product of the country and 24.88 
per cent of the total value. In 1905 this State produced slightly 
more than one-third of the total output and a little less than one-third 
of the total value. Illinois and Pennsylvania were next in order of 
production and value. Illinois, where probably the largest plants 
are located, reported 122,227,000 brick, valued at $1,306,476, or 
$10.69 per thousand, and Pennsylvania 93,417,000 brick, valued at 
$996,347, or $10.67 per thousand. Kansas ranked fourth, reporting 
78,199,000 brick, valued at $658,392, or $8.42 per thousand. 1905 
Ohio reported 224,086,000 vitrified brick, valued at $2,055,120, or 
$9.17 per thousand; thus, while the quantity and value in this State 
decreased, the average value per thousand increased from $9.17 in 
1905 to $9.63 in 1906. The average price per thousand ranged from 
$8 in Nebraska and Oklahoma, to $26.50 in Idaho and Nevada. 
As, however, none of these are important producing States a better 
idea of the actual range of the average would be obtained by taking 
$8.42 in Kansas as one extreme ind $16.26 in Washington as the 
other, with the general average for the country at $10.45. In 1905 
the average value per thousand for the whole country was $10.07. 
Vitrified brick in 1906 was 6.06 per cent of the brick and! tile products, 
and 4.88 per cent of all clay products; in 1905 these percentages were, 
respectively, 5.50 and 4.48. 

Front brick reported in 1906 numbered 617,469,000, valued at 
$7,895,323, or $12.79 per thousand; in 1905, 541,590,000 were re- 

orted, valued at $7,108,092, or $13.12 per thousand. The number 
in 1906 gained 75,879,000, or 14.01 per cent, and the value 11.08 per 
cent. Pennsylvania, Ohio, and New Jersey were the leading States, 
in the order named, in the production of front brick in 1906 as in 1905, 
the first reporting, in 1906, 151,138,000, valued at $1,761,991, or 
$11.66 per thousand, the second 90,310,000, valued at $1,025,590, or 
$11.36 per thousand, and the third 62,138,000, valued at $896,887, 
or $14.43 per thousand. In 1905 these States reported front brick 
valued, respectively, at $1,683,031, $1,074,007, and $852,744. The 
average value per thousand for front brick in these States in 1905 was: 
Pennsylvania, $12.81; Ohio, $12.01; New Jersey, $15.86. In 1905 
Missouri was fourth, with a product valued at $362,996; in 1906 
Cahfornia was fourth, reporting & product valued at $501,746. "The 
average value per thousand ranged from $27.66 in Washington to 
$9.23 in Kentucky, with an average for the whole country of $12.79; 
in 1905 the general average was $13.12 pe thousand. 1906 this 
product was 6.09 per cent of the value of the brick and tile products 
and 4.90 per cent of all clay products; in 1905 these percentages 
were, respectively, 5.84 and 4.75. 

The drain-tile industry is one of growing importance, the total 
value in 1906 being $6,543,289. Of this total the States of Indiana, 
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Illinois, Iowa, Michigan, and Ohio reported tile marketed to the value 
of $5,982,489, or 91.43 per cent of the total. Drain tile was 5.05 per 
cent of the brick and tile products and 4.07 per cent of all clay prod- 
ucts in 1906; in 1905 these percentages were,' respectively, 4.80 and 
3.91. 

Sewer pipe is growing steadily in importance. In 1905 its value 
was $10,097,089, which in 1906 had increased to $11,114,967, a gain 
of $1,017,878, or 10.08 per cent. It is produced in 26 States, but in 
only 9 of these did a sufficient number of producers report to enable 
State totals to be published without divulging individual statements. 
Of these 9 States, Ohio is the leading one, reporting sewer pipe 
marketed to a net value of $3,987,360, as compared with $3,550,160 
in 1905. Missouri was the second largest producer, with an output 
valued at $1,208,236, and Pennsylvania was third, reporting $985,635. 
These States maintained the same rank in the production of sewer 

ipe in 1905 and 1904, and in each year they produced more than one- 

alf of the entire product. Sewer pipe was 8.58 per cent of the brick 
and tile products in 1906 and 8.29 per cent in 1905, and it was 6.90 
per cent of all clay products in 1906 and 6.74 per cent in 1905. 

Architectural terra cotta may be considered one of the wares of 
the highest grade in the brick and tile classification, and its produc- 
tion would, therefore, naturally be looked for in few States. It is 
reported from only 13 States, and of these in only 4 can the totals be 
given without disclosing individual statements, and nearly one-half 
of the product must be concealed under “other States.” Of the 
States for which totals may be given in 1906 New Jersey is the largest 
producer; and in fact it will be violating no confidence to sa that 
were totals for all States to be given, New Jersey would still be the 
leading State, reporting a product valued at $1,682,022, or 29.31 per 
cent of the total for the country; in 1905 also New Jersey was first, 
with a product valued at $1,614,263. New York was second in both 
1905 and 1906, the value of its product being $874,722 in 1905, and 
$967,987, or 16.87 per cent of the total, in 1906. This product con- 
stituted 4.43 per cent of the brick and tile products and 3.57 per 
cent of all clay products in 1906, and 4.11 per cent and 3.34 per 
cent, respectively, in 1905. l 

Fireproofing is of a lower grade than architectural terra cotta and is 
reported from 18 States, the totals for only 8 of which can be pub- 
lished. Of these eight, New Jersey was first in 1906, reporting a prod- 
uct valued at $1,399,233, or 38.31 per cent of the total; in 1905 this 
State’s product was valued at $1,017,774, or 37.48 per cent of the 
total. Ohio was second in both years. Illinois, which was fourth 
in 1905, with a product valued at $323,550, was third in 1906, with 
a product valued at $409,171, displacing Indiana, which reported a 
value of $323,015. The value of fireproofing was less than 3 per cent 
of the value of the total brick and tile products in 1906, and only 2.27 
per cent of that of all clay products; in 1905 these percentages were, 
respectively, 2.47 and 2.01. 

he use of hollow building tile or block appears to be spreading 
geographically, as it was reported from 27 States in 1906 as against 
21 States in 1905 and 20 in 1904. The value of the product declined 
from $1,094,267 in 1905, to $934,357 in 1906. Ohio is the largest 
producer of this ware, reporting $365,842, or 39.15 percent of the total, 
in 1906, and $317,516, or 29.02 per cent of the total, in 1905. In 
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1905 New Jersey was second and Indiana third; in 1906 Iowa was 
second and Indiana third. 

Tile, not drain, embraces some of the most interesting of the clay 
products, such as roofing tile, floor, wall, and art tile. All of these 
products are used in the higher class of buildings, and as the struc- 
tures erected in this country are continually improving, these prod- 
ucts may be expected to show steady gains. Tile, not drain, was 
made in 19 States in 1906, but in only 8 are there a sufficient number 
of producers to permit of the publication of totals without disclosing 
confidential returns. Ohio was the leading producer, reporting 
$1,523,410, or 32.87 per cent, out of a total value of $4,634,898 in 
1906. New Jersey was second in value of product and Pennsylvania 
third. These relative standings were the same in 1905. 

The stove-lining industry is more widespread than would be su 
posed, this product being reported from 13 States in 1906, though the 
principal production is in the Eastern States. Pennsylvania was 
the leading State, reporting a product worth $203,674 in 1906, with 
Massachusetts second with $186,815, and New York third with 
$131,908. These relative positions were maintained in 1905. 

Fire brick is one of the most important branches of the clay-work- 
ing industries. Fire clay suitable for the manufacture of fire brick is 
found in many States, and into some States, where it does not occur 
in suitable quality, it is imported for the manufacture of refractory 
wares. The following figures for quantity represent the product 
reduced to the equivalent of the standard 9-inch brick. Fire brick 
was reported from 39 States in 1906. Pennsylvania was the largest 
producer, reporting 374,857,000 fire brick, valued at $6,854,640, or 
$18.29 per thousand; for 1905 this State reported 312,470,000 fire 
brick, valued at $5,771,795, or $18.47 per thousand, a gain in 1906 
of 62,387,000 brick, or about 20 per cent, and of $1,082,845, or about 
19 fate cent. Pennsylvania alone produced in 1906 48.63 per cent 
of the fire brick of the United States and 48.25 per cent of the value. 
Ohio was second in both years, producing 109,675,000 fire brick in 
1906, valued at $1,675,630, or $15.23 per thousand, against 94,742,000 
brick, valued at $1,427,919, or $15.07 per thousand, in 1905. Missouri 
was third in both years in quantity, reporting 70,201,000 fire brick 
in 1906 and 62,239,000 in 1905, and third in 1906 in value, with a 
total of $1,324,895, or $18.87 per thousand. In 1905, however, Mis- 
souri was passed by New Jersey, whose fire-brick product was valued 
at $1,393,448, as compared with Missouri’s value of $1,117,209, 
though the quantity reported by New Jersey was but 52,149,000 
brick. In 1906 New Jersey was fourth in value of product, $954,081, 
but fifth in quantity, with 39,415,000 fire brick, the fourth State being 
Kentucky, with 50,022,000 brick. The latter State was fifth in value, 
$898,527. The other States are comparatively small producers, 
New York being the largest, reporting for 1906 13,605,000 brick, 
valued at $451,783, or $33.21 per thousand. The average value 
per thousand ranged from $10.05 in Michigan to $44.68 in Montana, 
with an average of $18.43 for the whole country. Asin other varieties 
of brick, these extremes are in States of small production. Fire brick 
composed 10.96 per cent of the brick and tile products and 8.82 per 
cent of all clay products in 1906; in 1905 these percentages were 10.46 
and 8.51, respectively. 


CLAY-WORKING INDUSTRIES. 957 


Ohio is the leading State in the clay industry as a whole, but when 
the coarser products are considered—brick and tile of this classifica- 
tion—Pennsylvania is the leading State, its output being valued in 
1906 at $19,363,794, or 14.94 per cent of the total; and in 1905 at 
$17,778,122, or 14.60 per cent, a gain in 1906 of $1,585,672, or 8.92 
per cent. Ohio ranks second, with products valued at $17,023,806, 
or 13.14 per cent of the total, a gain 1n 1906 over 1905 of $1,744,838, 
or 11.42 per cent. New York, with its large common-brick industry, 
was third in both years, notwithstanding the decrease in the value 
of its product. In 1906 the value of New York’s brick and tile pro- 
duction was $12,008,260, or 9.27 per cent of the total; in 1905 it was 
$12,858,617, a loss in 1906 of $850,357, or 6.61 percent. Illinois was 
fourth in both years and New Jersey fifth. In fact, there was no 
change in the relative rank of the first 9States. Kansas was thirteenth 
in 1905 and tenth in 1906, displacing Kentucky, which became 
eleventh in 1906. There were no changes of importance in the rela- 
tive ranks of the States; Maryland showed the greatest change, drop- 
ping from fourteenth place in 1905, with products valued at $1,885,009, 
to eighteenth place in 1906, with products valued at $1,763,040, a 
loss of $121,969, or 6.47 per cent. 

The first 7 States—Pennsylvania, Ohio, New York, Illinois, New Jer- 
sey, Missouri, and Indiana—each contributing over $5,000,000, 
reported products in 1906 valued at $82,978,065, or 64.03 per cent 
of the total; these States in 1905 contributed brick and tile products 
valued at $79,106,146, or 64.96 per cent. 


HUDSON RIVER REGION. 


One of the most interesting centers of the clay-working industries 
is the region along the Hudson River from Cohoes, N. Y., to New York 
City, on the east, and Jersey City, N. J., on the west. Ten counties 
are included in this region, 9 in New York and 1 in New Jersey. This 
region for many years has been almost the exclusive source of supply 
for New York City for common building brick. As 1905 was such a 
phenomenal year in the history of the industry along the Hudson, the 
product increasing 31.36 per cent in quantity and 56 per cent in value 
over 1904, the year 1906 was naturally looked forward to with much 
interest. Asa natural reaction from the high prices of 1905 a hreak 
was almost sure to come. The season opened with prices high—from 
$9 to $11 per thousand for common brick—but by midsummer such 
prices had attracted producers in adjacent States, the market broke, 
and prices fell to $5.50 and $6 per thousand. 

The total number of brick marketed from these 10 counties by 135 
firms in 1906 was 1,274,372,000, valued at $7,672,639, or $6.02 per 
thousand, as compared with 1,297,389,000 brick, valued'at $9.063,753, 
or $6.99 per thousand, in 1905, a decrease of 23,017,000 brick, or only 
1.77 per cent, but a decrease in value of $1,391,114, or 15.35 per cent. 
Compared with 1904, however, 1906 showed a large increase in both 
quantity and value—286,728,000 brick and $1,862,525—thus empha- 
sizing the fact that 1905 was a most extraordinary year in this region. 
The unusual activity in 1905 served to stimulate the industry, and 
as a consequence yards that had been idle or producing but small 
quantities of brick, or that were about to he abandoned, were put into 
operation and the number of firms reporting increased from 129 in 
1905 to 135 in 1906. 
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New York’s portion of this region, contributing about 94 per cent 
of the total, showed the entire loss in quantit Now Jersey's portion 
gaining in quantity, but losing slightly in value. The loss in quan- 
tity in New York was 31,266,000 brick, or 2.54 per cent, and the loss 
in value was $1,385,107, or 16.08 per cent. New York also showed 
a gain of 6 in firms reporting. À 
his product, 1,198,400,000 common brick, composes 78.04 per cent 
of New York’s total output of common brick, and was greater than 
the common-brick product in any other State of the Union, Illinois 
nearly approaching it with 1,195,210,000 brick. The value of New 
York’s portion of this region, $7,228,041, was greater by $641,667 
than the value of the common brick reported from Pennsylvania, 
that State reporting the largest value next to New York, and the 
value of the common brick marketed by this district in 1906 was 
exceeded by the value of all the clay products of only 5 States, 
namely, Ohio, Pennsylvania, New Jersey, New York, and Illinois. 
Of the counties included in this region, Rockland, in which Haver- 
straw is located, reports the largest product, 287,538,000 brick, valued 
at $1,823,371, with Ulster second, reporting 261,970,000 brick, valued 
at $1,391,013. These two counties were also the first and second in 
1905. Rockland's production of common brick in 1906 was exceeded 
by only 7 States outside of New York, namely, Georgia, Illinois, Indi- 
ana, Kana New Jersey, Ohio, and Pennsylvania; and Ulster's 
roduct was exceeded by only the foregoing Štates and California. 
n 1905 Dutchess was the third county in production, reporting 
182,807,000 brick; but in 1906 Orange produced 182,103,000 brick, 
while Dutchess fell to fourth place, with 154,456,000 brick. The 
average value per thousand in 1906 ranged from $5.31 in Ulster 
County to $6.79 in Columbia County. In 1905 the prices ranged 
from $6.49 in Ulster to $7.59 in Greene County. The average for the 
whole New York region was $6.03 in 1906 and $7 in 1905. 

The product reported from Bergen County, N. J., increased from 
67,723,000 brick in 1905 to 75.972,000 brick in 1906, though the value 
decreased from $450,605 to $444,59S, and the average value per thou- 
sand decreased from $6.65 in 1905 to $5.85 in 1906. 


Production of common brick in the Hudson River district from Cohoes to New York City 
in 1905 and 1906, by counties. 


1905. 1906. 
Aver- 
Num- um- 
County. ber of | Quantity ber of | Quantity A 
firms | (thou- Value. price firms | (thou- Value. pri per 
report-| sands). thou- report: sands). sand 
ing. ng. | 
sand | 
Albany.............. 10 71,992 | $496,029 | $6.89 12 | 72,936 | $454,392 96. 23 
Columbia............ 6 82, 260 596, 663 7.25 6. 79,500 939, 850 6.79 
Dutchess............ 16 182, 807 ' 1,237,597 6.77 16 154, 456 SS3, 607 5.72 
Greene... A 6 49, 338 374,720 7.59 6 61, 467 370,131 6.02 
Orange.............. 8 141, 930 | 1,015, 776 7.16 10 182,103 | 1,130, 683 6.21 
Rensselaer.......... 5' 17,200 89, 5.23 7 24, 900 143, 550 5.77 
Rockland............ 34 324,583 | 2, 407,500 7.42 32 287,538 | 1,823,371 6.34 
AN 23 | 278,556 | 1,806,691 | 6.49 24 | 261,970 | 1,301,013 5.31 
Westehester......... 90 8,00 | ‘588,272! 7.26| 10! 73,50 | 401,444! — 668 
Total for New | 
VOR ete 117 | 1,229,666 | 8,613,148 | 7.00 123 | 1,198,400 | 7,228,041 6.03 
Bergen County, N. J. 12 67,723 | 450.605 | 6.65 121 | 75, ; 5.85 
Total.......... 129 | 1,297,389 | 9,063, 753 | 6.99 | 135 | 1,274,372 | 7,672. 639 6.02 
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POTTERY. 
INTRODUCTION. 


The pottery industry, which ten or twelve years ago was only of 
minor importance, reached in the year 1906 a stage in its history 
which may be regarded as one of considerable magnitude, the value 
of its products reaching $31,440,884. The industry has reached a 
distinctive position, not only in the commercial world but in the 
artistic world as well. This position has been won only by the ear- 
nest desire and effort on the part of the potters of the United States to 
improve their products. It is safe to say that some of our potters are 
now turning out ware the equal in every way of that imported, and it 
is hoped that it will be only a question of a little time when the United 
States will be producing large quantities of pottery equal to the best 
European product, and when the lovers of fine pottery will not find it 
necessary to go abroad to satisfy their demands. At present the 
domestic production is nearly three-fourths of the consumption, and 
it is steadily gaining. The demand for fine pottery is increasing at 
such a rate, however, that imports are almost keeping pace with 
domestic production, the former increasing at the present time at 
the rate of 10.48 per cent and the latter at the rate of 12.62 per cent 
per annum. 

The total value of the pottery products rose from $27,918,894 in 
1905 to $31,440,884 in 1906, a gain of $3,521,990, or 12.62 per cent. 
The gain in 1905 over 1904 was $2,760,624, or 10.97 per cent. While 
this gain in the value of the pottery products should be very satisfac- 
tory to the potters of the country, the evident improvement in the 
quality of the ware is of much greater moment and gives promise of 
a still greater development in the future. 

In collecting the es for 1906 the schedule of inquiry was so 
changed as to combine the production of yellow and Rockingham 
ware with that of stoneware, since there was only one State in 1905 
in which there were sufficient producers reported to permit the pub- 
lication of State totals for any of these wares without disclosing 
individual returns. C. C. ware was combined with white granite, 
semiporcelain, etc., for the same reason, and bone china, delft, and 
belleek ware were combined with china. In all of these instances 
the products were so nearly related in body that it was thought that 
they could be combined without sacrificing the accuracy of the infor- 
mation furnished. 
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The following tables show the statistics of the production of the 
pottery industry in the United States in 1905 and 1906: 


Value of pottery products in 1905, by varieties of products, by States. 


| | | White 
granite, 
Rank oun ' Red | cd C e 
E ! “ki J E 

: RA State. active pares Stoneware: Rocking nl and 

firms i ware semi vit re- 

i | : ous porce- 

i | i lain ware 

20 | Alabama........ooooooomomoo... 26 | $2,700 $31,545 |.......... | PUT O 

23 | Arkansas.....o.o.ooooonmomooo... 3 (3) 17,768 ts A NEEN 

14 | California.........oooooooo.oo... 18 41,547 11,812 ia A A 

16 | Colorado....................... 6 6, 891 (a) to MEE mr nc 

12 | Connecticut.................... 4 34, 850 (d). Wee oats A A NO 

27 | District of Columbia........... 3 9.019 A A rotes AA lene MIEL NE 

¡A Asc A ae (a) (9) PR AAA RHEINE 

22 | Georgia... i200... ee eee eee eee 19 5,512 ! CAE AAA rp 

A A 24 | 25,350 864.507 - 48). E A 
7 | Indiana................ Mio ree 17 | 5,397 69,065 | (a)  [|......... (2) 

151 TOWER. Lco EPI EU tux EXEAT 8 , 400 59,459 |.......... EAS LEUR ERES 

E olco rese A A re eee pus (â) AA be a a wile A 

11 | Kentucky...................... 12 22,674 ¡EA ewe clans ees RE 

Louisiana s.a.a. A EN CO AAA A DENM renee: 

E MD O Siete aces be A AA | (a) oz EA Sa ease MD" 

8 | Maryland...................... 10 13.4957 ee | (o) m $195, 000 

9 | Massachusetts................. 13 | 185,074 23,876 !.......... By. E 

17 | Michigan.......... eco 5| erum ee (a). ni 

MIDHCSOLS 20 lalo a) (a) IA E au los ane sass 

24 | Mississippi......oooooooo..-.... 7| (a) 14,730 '.......... RS und e 

18 | MissouTl......ooo.oocconccocc.o.. 14 4,054 39,314 ii A ¿A 

A A NES (o M AA EMEN AA, Cree terre oe 

Now: Hampshire eot A PEO AA ES AN A 

2 | New Jersey .....ooooooooomoooo.. 49 19, 650 51:10: ate (b) 1, 288, 926 
3 | New York......oe eee oce 23 32, 240 A | suce enixlecieseeEs (a) 

25 | North Carolina................l 24 387 (478510 A —— OEE tess 

Id Oll. A canes A a 123 137,705 1,310,302 | $177, 143 ¡ $609, 478 8,521, 944 

A x enhn (a) (O POE AA A 

4 | Pennsylvania.................. 49 | 149,786 309, 325 (a) | PER 716, 245 

21 | South Carolina................ 8 6, 670 21.908. luces ipei CD ation aed 

10 | Tennessee...................... 14 (a) 115,580 1: ivi enm Nee ete Me s 

13| “Texas ENG RE e nc 17 6,114 04,674 |.......... Mees oda oe ON ris Gena Seti 

A acts ere Sou OA (Ay Nien cee dad A A PUNA OS 

E A A OA MOSTRE UNER DECRETUM 

19 | Washington..........-..------ 4| 60,300 34, 800 |.......... Psi DITS. 

5| West Virginia.............L... ¡NAAA 19,110 |.......... (a) 754, 195 

26 | Wisconsin. co... 02... eee eee 4 IL ODD oii cab RE AA ets sheer seer 

Other States Css ve ssc ener ieesn 43,149 404,548 83,056 | 228,961 494, 665 

Toti d 533 | 780,637 | 3,708,817 | 260,199 | 838,439 | 11.970.975 

Per cent of pottery products .......... 2.80 13. 28 0.93 3. 00 42.8 

Per cent of total clay products.!........ .92 2.53 .16 . 96 7.99 

Number of firms reporting each ' —————— 

MATIOCEY osc sie teumeawws edis tx | fes 187 263 | 83 


a Included in Other States. 

b C. C. ware for Massachusetts, New Jersey, and South Carolina is included in the miscellaneous 
column of each of these States. 

c Includes all products made by less than three producers in one State. The total of other States is 
distributed among tho States to which it belongs. 

4 Includes seventeen firms not distributed. 
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Value of pottery products in 1905, by varieties of products, by States—Continued. 


oe | B 
Rank curs, Porcelain Eb 
of State. China, | delft, | Sanitary) electrical | Miscella-| rotar, | cent 
State an Ware supplies. neous.a age of 
belleek total. 
wáre. 
20-| Alabama. oce cro A o us | A eee ae weal Dar E $34, 245 0. 12 
23 | Arkansas..............]....... e e|. ee REN A NERONE VERMES 20, 088 .07 
14 | CREBTOFDIAR. ur lo A (by. AA $41,854 95, 213 . 34 
16) COlOTRdO s. caosa oce E AE A RA 14, 834 48, 995 .18 
12 | Connecticut RI AAA A pP een (c) 19, 000 105, 100 . 38 
27 | District ot Columbia |. ler rr rx vues tele Rd Reo red reu 9, 912 . 04 
O S i. cae dete A Os b Us Geli tec ga teas IA scade eed (d) (d) 
Al os oie opu A PAI NOE MR 500 | 22, 300 . 08 

6^) TilinolSus eee cars olere A Die deat crea xd aem 22, 250 943, 007 3.38 

PN GIL WO DONDE CNN, $496, 000 (c) 50! 932,147 | 3.34 
15]. TOW Bis eue cuore RE E AA AE M D Sn 1,500 70, 359 . 25 

DOCU MANIL AS EA Meo np AE | (d) (d) 
ILI Kentückyes cc 6 bee ot oc lnc seduce ens Deere ied A rs 157, 083 : 
LOUISIAtil ic veo cox O usted Sot ea ce ie arse eee (e (d) (d) 
MRIIG AA O A AO A IR (d) (d) 

8: a AA AE AA AA d esc 4,017 364, 308 1.30 

9I! Massuchüsetts AA A A A A 89, 891 298, 841 1.07 
TE Michigan AAA O A A elie eeese ees 7,000 45, 961 . 16 

Minnesotas Ls coc scel cue oul AN saut etse xac etus [zee abies (d) (d) 
24 MIS dl perge woe A PREND INEO DUDEN A 15,580 . 06 
184 MISSOUIT Lose cuero AAA A AA OA A 43, 308 .16 

NN eene UC Jule diese aera x Aces’ PA | austen vista aes (d) (d) 

New Hampshire....... ae A A A (c) (d) (d) 

2 | New Jersey ............ $816,917 , $129,000 3,426,291 | $540,206 | 383,169 | 6,655,334 | 23.84 

3| New York............. MP c ug ME ! (e) 617,663 | 109,222 | 1,627,730 5.83 
25 | North Carolina........ AR COHEN ace ch ioe MODA RT MEAN. PERIERE 13, 319 .05 

LORO oso rr RS | a ES A i (€) 879, 207 |1,121,500 | 13,024,071 | 46.65 

ORON: scenose A NL memes uuu A eae weed aa ROMERO (d) (d) 

4 | Pennsylvania......... (C). eee a O ree 700 | 1,346, 431 4. 82 
21 | South Carolinas esca lanar tt ous 200 28, N38 . 10 
a AAA. A A ord epi da 46, 060 163, 670 .59 
13 | Taxas edd coc bii leens —— IA O AA Cel Pak he gt 100, 788 . 36 

YA Mum cun. A Mosq aono: roh e c (4) (d) 
Virginia. aS c seal O ennea (c) (¢) (d) (4) 
197] Washington: PA olo teur cede eR ut cones arate cues sunrise uris c dea us 41,100 . 15 

9 | West Virginia.........]........LLl.uuul..lu.. (€) y (¢) 60, 000 1,195, 805 4, 28 

E A AA EA A uate aw ses Rees 500 12. 450 .04 

Other States e......... | 612, 813 |.......... 657,854 | 215,985 | 45,644 | /502.711 | 1.80 
Total... 11, 429, 730 129, 000 n" 580, 145 | 2,253,061 ,1,967, 891 | 27,918, 894 | 100. 00 

Per cent of pottery 

products............ 5.12 0. 46 16. 41 8. 07 7.05 100.00 |....... 
Per cent of total clay | 

products............ l .95 . 08 3. 05 1.50 1.31 1865 ....... 
Number of firms re- l 

porting cach variety. 12 32 AO A exteere 


a Including art and chemical pottery, bread toasters, chicken fountains, craquelle porcelain, faïence, 
Iter stones, Flemish ware, Hampshire pottery, jardinières, pins, stilts, and spurs for potters’ use, 


porcelain door knobs, shuttle eyes, thread guides 


and filter tubes, porcelain hardware trimmings, 


porcelain-li ned cooking ware, tobacco pipes, toy marbles, turpentine cups, vases, and washboards. 
b Sanitary ware for California included in California miscellaneous. 


€ Included in Other States. 

4 Included in f ($502,711). 

e Includes 
is distributed among the States to which it belongs. 

/ Made up of State totals of Florida, Kansas, 
shire, Orogon, Utah, and Virginia. 


all products made by less than three producers in one State. 


The total of other States 


ouisiana, Maine, Minnesota, Montana, New Hamp- 
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Value of pottery products in 1906, by varieties of products, by States. 


. Ave war 
Stoneware White Enur : 
Rank am Red and yellow | mE forma e 

State firme | Ware. | ingham See me er ede 

rms. arn semivitre- * leek ware. 
ous porce- 
lain ware. 

—— ar 5 | —— —— ————_ 
20 | Alabama... eee ee eee 25 $2, 620 $35,370 bose eC ey Au a sd 
2i ATKANSAS A slew rec a a Eia 3 (a) O enc EPOR TER 
14 Cali IOEDR iii 15 37,781 35 100 ls odo xi bo er Bal as 
IS Coloradosse oe, orto beckon suse gag 6 9,077 20. 200.1 ossa cete dis PME T 
12 | Connecticut. cosa usu ere rer eR nen 4 41,544 E ta isdem 

District of Columbia.......o.ooooooococloncono.. MM pP eed al eaten n 
[3 T MAA b eere (a) O AA | al 
BO NNTB RN A 17 5,345 FRI ORE: SENDUNMEN 
A eek oes eee cedo iet oe od 23 37,543 897.050 (a) i ae 
la d ee ee iet Is] 6.550 06,774 (aV deer 
316 | POWER Seco cris coe teat erc s tes 6' 10,100 (a) cms ION 
O Aue Gaol A O A PRIMER (a) | MIN MEE UNES 
I | Kentucky. .... 0.0.0. cece ccc e ree 11 | 26.637 140,572 Loco... beac thas 
ANNAN AI O 3 (AS A APO ral 
A O A ewe ee cs i) eee TIA eae za 
8I. Maryland... NN 10; 12,733 a) $352,000 |............ 
9 , MassuachusettS......ooo.ooooooooomooo..- 14 , 171.160 18,210 (2) AA 
ACA as cantina es elos | 6 43:510 A mcr iQIME ge eee RS EDD 
Minnesota. eese cene n e Dc Yu Vig ett RAS (a) EREI ROE AA 
24 | Mississippi. iis oye eevesa eod ei a te | 8 2.004 E scene ure USA HN 
ISI MEUS SOUL Ss S ol oie eo A cto wk 11 4.429 65-071 AM A 
SA ew ewes Rote x eaae s (a) (a) IAS rele 
New HalmpshiTO......oooocooccccccccco. A RA AA MCCC EMEN 
2| New Jersey... ooo... PR En 22.068 54. 7: 1,436,246 | $1,065, 986 
"Et us MM RENE 25 | 34,034 70, 131 (a) | 657, 817 
26 | North Carolina.........o.o.ooooomooo... 2N 713 LI 089171. uiua sicut ood wees us 
Eo CORR A cn ene eas 126 | 206,25 1,581, 732 | 9,735,072 | — (9) 
IVR A poy Soa e ae i Siler ee aa e EE a O - diausuvec iis ey 
3| PennsvIvADIW usse kev xr menm gore 46| 165,073 312, 150 845, 306 | (a) 
21 , South Carolídd......oooooooooooronoo.. 8 11,701 ¡ED AAA ded see LE n 
10 "TORDOSSOD. oe eect ech rm er eR nas 11 (a) 163; AAA — 
13: PONG ose esten neut A terae 21 10,045 98,590 |............. |. v Sraa 
NECEM 3 2,100 | je iysde cesa RM ES | gu 
bird cg ia Nr nrc DE rer cr MUNERE EAER local 
19 | Washington. .............. 2.02 eee eee 4 5, 500 35.00 as ao PTT 
5) West VITE e cce Este Ee eases E E 23, 200 1,047,770 |..........-- 
Z5 ra AA orbe Su acea dot eie 4 IL dU ases AA AA 
Other States ®. 0.00.00... cece cece ee eee IPM, 29, 26; 521,434 | — 736,049, — 6193 
1 sicco dues ca vtaobog E c540 | 909.2602 | 4,193,884 | 14,152,503 | 1,787,716 
Per cent of pottery products... loc. 2. x9 13. 34 45.01 5. 69 
Per cent of total clay products... i. LLuL... 50 2. 60 8. 79 1.11 
Number of firms reporting each Neneh, AS 186 255 77 14 


A UH 


a Included in **Other States.” T 

b Includes all products made by less than three producers in one State. The total of “ Other States 
is distributed among the States to which it belongs. 

¢ Includes fourteen firins not distributed. 
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Value of pottery products in 1906, by varieties of products, by States—Continued. 


Rank | . Porcelain | | Per- 
of | State. San ary cleetrical | pre Total. Kes 
State. : supplies. | AA lot total 
i 
20. AA ocean aCe A A | piece $37,996 0.12 
dd ALIKHHSHSooLougo EAEE A rre aoe | $1,500 19, 500 06 
I4 | California... o eL t Ct PLC (5) O E A 18, 447 98, 597 31 
CA A A e ezrruRieits ewe bes 11,740 47,083 15 
12 | Connecticut. ioo td eee kates (b) 20, 000 133, 444 42 
District-0f Columbia AAA A irmEeruieepzelecem wee d big li 
A ep dos Ea este tae oe: A A ell MEME O EA 
29 | GOO A Seay ye aN wt ee all eet toe due ao A A 20, 257 . 07 
AR A on ok one os AA (^) 36, 876 982, 903 3.13 
rA UD E cis REN ER $435, 000 (D). Jibi 933, 693 2.97 
16 || TOW seek osetia RR A O E 3, 400 58, 000 9 
Desc A "nor FM ae ota eet ee oe Aad (EJ a dudar 
11 | NONCUCKY voce cde de see aa oT eo AA, AAA 167, 209 53 
27 | Louisiana... 2.0.0.2... 0. eee ee eee Regie nates peru Oe eee eat 5,920 6, 420 02 
MAINO oo uoc E IA | E A PA (2 NE PS 
8 Marylands osese c PERS 4,000 373, 499 1.19 
EN ........0.000...0....... e eas (b) 24,033 277,534 88 
17 | Miebiga Weg cp RI Lees alas A c EI 7,600 51,110 16 
Minnesota............--.--eececeeceeee NE AN A A OS 
24 | Mississippi........ooooocooccccnncocno.. PES A A 19,311 06 
E E A A A A A pc 69,5 22 
Montanas NM ee A A O na oe dM s MEME a ae 3 
New Dam pshine@s 2 ii ls as (>) ^ ED E 
2 | New Jersey. oh e eese atcur dme | 3,742,045 783, 549 178, 039 7, 282, 658 23.16 
4] Now YOT Reca tones tees) (^) 603, S86 46,944 | 1,868, 347 5.94 
26 | North Carolina........................ Moo EPUM RE 11,770 04 
DOKO OC o ES 285. 000 1,100,979 ' 1,021,020 | 13, 990, 359 44. 50 
O MESRINE EM lutei] n NEM Rm 
3 | Pennsylvania..........o.o.occnccnoooo.. ! 186,560 E. esu 897,993 | 2,410,817 1.67 
21 | South Carolina................L.uusu.. PA IRURE Aaa dl cee 25, 200 
10| O ooceces A Sade a Ed DUMP. 50, 000 214, 768 68 
13 | CD ORAS AMA e D e iles teneas E eens AOS AA 108, 635 35 
OSU Ale RA A A e MR UPRDN E mae 2, 100 01 
Vigia MENTEM TEE Ne choses ee (^) (5) 3 eon 
19 | Washington............-.-seeeesseees- GERM KS po Eom NN 41,560 .13 
5] West VITEIHIB.. o o oe RR Ee 387, 000 (^) 85,000 | 1,588,555 5. 05 
25 |- WISCONSIN: ls des ulus 100 12, 170 . 04 
Other Statesd......................... 62,705 | 289,870 47,653 | e 587, 820 1. 87 
A oto red oU sie eon | 5,098,310 | 2,838,284 | 2, 460, 865 | 31,440,884 | 100.00 
Per cent. of pottery products....,..... 16. 21 9.03 ' 7.83 100.00 [........ 
Per cent of total clay products........ | 3.17 1. 76 | 1.53 19:521. sess 
Number of firms reporting each vane, 30 IIA, AAA ace cao 


a Including art and chemical pottery, bread toasters, craquelle porcelain, faïence, Hampshire pottery, 
handmade tile, hanging baskets, jardinières and pedestals, Pewabic pottery, pins, stilts, and spurs 
for potters’ use; pr doorknobs, shuttle eyes, thread guides and filter Cubes, porcelain hardware 
trimmings, porcelain-lined cooking ware, porcelain teeth, stems, and mouth rings; stove crocks, Teco 
pottery, tobacco pipes, toy marbles, turpentine cups, umbrella stands, and vases. 

b Included in “Other States.” 

e Included in ¢ ($587, 820). 

d Includes all products made by less than three producers in one State. The total of “Other States” 
is distributed among the States to which it belongs. 

e Made up of State totals of District of Columbia, Florida, Kansas, Minnesota, Montana, New Hamp- 
shire, Oregon, and Virginia. 


As in former years, pottery products, except earthenware and stone- 
ware, are reported from but few States. White ware, or what is 
known as "general ware," is produced in but 9 States, sanitary ware 
in but 7 States, and porcelain electrical supplics in but 9. here, 
however, there are less than 3 producers in any State, the total for 
that State is not given. This is done in order to prevent the disclos- 
ing of individual returns; hence some of these columns have figures 

‘for only a few States, the others being grouped under “Other States.” 

Red earthenware was reported from 31 States, Ohio being first with 
a product valued at $206,258, cop with $137,705 in 1905, which 
gave Ohio the third rank as a producer of this ware. Massachusetts 
which was first in 1905 with a product valued at $185,074, was secon 
in 1906, with a product valued at $171,160. Pennsylvania was third 
in both years. The total value of this product in 1906 was $909,262, 
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as compared with $780,637 in 1905, a gain of $128,625, or 16.48 per 
cent. This product was reported by 187 operators in 1905, and by 
186 in 1906. It constituted 2.89 per cent of the value of pottery 
products in 1906 and 2.80 in 1905. l 

Stoneware and yellow and Rockingham ware were reported from 30 
States, Ohio being the leading one with a product valued at $1,581,732; 
Illinois was second, and Pennsylvania third. The total value of these 
products in 1906 was $4,193,884, and $3,969,016 in 1905, a gain of 
$224,868, or 5.67 per cent. Two hundred and sixty-three operators 
reported in 1905 and 255 in 1906. These wares were 13.34 per cent of 
the pottery products in 1906 and 14.21 per cent in 1905. 

C. C. ware, white granite, semiporcelain, and semivitreous ware 
were reported for 1906 to the value of $14,152,503, as compared with 
$13,196,614 in 1905, a gain in 1906 of $955,889, or 7.24 per cent. The 
wares represented by this column, which are the general household 
wares, compose the bulk of what is known as pottery, and Ohio is the 
leading producer, reporting wares valued at $9,735,072, or 68.79 per 
cent of the total. New a is second with products valued at 
$1,436,246, or 10.15 per cent of the total. West Virginia is third. 
These products made up 45.01 per cent of the total clay products in 
1906, and 47.26 per cent in 1905. 

China, including bone china, delft, and belleek ware increased in 
value from $1,558,730 in 1905 to $1,787,776 in 1906, a gain of $229,046, 
or 14.69 per cent. These products are reported from 4 States, for only 
2 of which are totals given. New Jersey is the leading State, wit 

roducts valued at $1,065,986, and New York second with $657,817. 
hese products constituted 5.69 per cent of the pottery products in 
1906, and 5.58 per cent in 1905. . 

Sanitary ware was reported from 7 States in 1906, and the product 
increased in value from $4,597,145 in 1905 to $5,098,310 in 1906, a 
gain of $501,165, or 10.9 per cent. New Jersey is the leading State 
in the production of this ware, reporting a value of $3,742,045, or 
73.4 per cent of the total. Indiana was second, though the product 
fell off somewhat in this State, and West Virginia was third. In 
1905 it was possible to give totals for only 2 States, but the number 
of firms reporting this ware so increased that in 1906 it was necessary 
to conceal the totals for only 2 States. 

The porcelain electrical supply branch of pottery appears to have 
been in a flourishing condition. The product increased in value 
from $2,253,061 in 1905 to $2,838,284 in 1906, a gain of $585,223, or 
25.97 per cent. This product was reported from 7 States in 1905 
and 9 States in 1906, and composed 9.03 per cent of the pottery total 
in 1906 and 8.07 per cent of the total in 1905. 

Ohio was the leading pottery-producing State in 1906, with wares 
valued at $13,990,359, or 44.50 per cent of the total; in 1905 this 
State's pottery products were valued at $13,024,071, or 46.65 per 
cent of the total. New Jersey was second in rank of production 
reporting $7,282,658, or 23.16 per cent of the total of 1906, and 
$0,055,334, or 23.84 per cent of the total of 1905. New York was 
third in 1905, her pottery products being valued at $1,627,730, or 
5.83 per cent of the total; but in 1906 Pennsylvania passed New 
York, the former reporting wares valued at $2,410,817, or 7.67 per 
cent of the total as compared with $1,868,347, or 5.94 per cent of the 
total for the latter, New York taking fourth place. est Virginia 
was fifth in both years, but with the large new plant.at Newell 


CLAY-WORKING INDUSTRIES. 965 


in full operation this State will probably exceed Pennsylvania in 
value of output. As it is, this State is making steady gains in the 
value of its pottery products, having increased from $1,195,805 in 
1905 to $1,588,555 in 1906, a gain of $392,750, or 32.84 per cent. 
There are practically no other changes in relative rank. Iowa fell 
from fifteenth to sixteenth; Missouri, which was eighteenth in 1905, 
rose to fifteenth in 1906, and Colorado fell from sixteenth to eight- 
eenth, the remaining States were, with two exceptions, the same. 

The number of firms reporting pottery sales increased from 533 in 
1905 to 540 in 1906, notwithstanding the numerous combinations 
and idle plants. Ohio has the largest number of firms, 123 in 1905 
and 126 in 1906, New Jersey and Pennsylvania each reported 49 in 
1905, but in 1906 the former reported 57 and the latter 46, New 
^. York had 23 reporting in 1905 and 25 in 1906, West Virginia 12 in 
1905 and 13 in 1906, Illinois 24 and 23, and Indiana 17 and 18. 

The value of the white ware, exclusive of sanitary ware and porce- 
lain electrical supplies, was $15,940,279, as compared with $14,755,344 
in 1905, a gain of $1,184,935, or 8.03 per cent. The gain of this ware 
in 1905 over 1904 was $977,400, or 7.09 per cent. "These products 
composed 50.70 per cent of the pottery products in 1906 and 52.85 in 
1905, while if sanitary ware be added, most of which is made with & 
high-grade body, the total value of high-grade ware in 1906, would be 
$21,038,589, or 66.91 per cent of all pottery products. 


TRENTON, N. J., AND EAST LIVERPOOL, OHIO. 


While potay products are reported from 37 States, in only 6 is 
high-grade, general ware made, namely, New York, New Jersey, 
Pennsylvania, Maryland, West Virginia, and Ohio. Of these, two, 
New Jersey and Ohio, are considered the great pottery-producing 
States. In the former almost the entire product, 93.25 per cent, 
comes from one city—Trenton—while the great pottery center of Ohio 
is East Liverpool. This city is not to the State what Trenton is to 
New Jersey, but produces 43.98 per cent of the pottery products of 
the State. Nevertheless Trenton and East Liverpool are considered 
the leading pottery centers of the country, and for this reason a table 
has been prepared showing the pottery products of these centers. 


Value of pottery products of Trenton, N. J., and East Liverpool, Ohio, in 1905 and 1906, 
by varieties. 


1905. 1906. 


Variety. 
Trenton. East Total. Trenton. bs Total. 


Liverpool. 


Stoneware and yellow ard 
Rockingham ware.......... OE MORES $3,060 $83,060 |............ 72, 492 $72, 492 
White ware, C.C. ware, white | 
granite, semiporcelainwe re, 
and semivitreous porcelain 
——r———— $1,610,926 | 5,227,037 | 6,837,963 | $1,436,246 | 5,317,016 6,753, 202 


belleek ware................ 945.017 Wen se exu ees 945.917 | 1.065,986 |............ 1, 065, 986 
Sanitary ware................ 3,042,147 |............ 3,042,147 | 3,372,004 |............ 3,372,054 
Porcelain electrical supplies.. 335, 206 525,247 | 1,000,453 118, 549 604, 906 1, 383, 455 
Miscellaneous 2............... 35, 637 151, 257 186, 894 138, 593 158, 303 206, 896 

O 6,169,833 | 5,986,601 | 12,150, 434 | 6,791,428 | 6,152,717 | 12,944,145 
Per cent of total pottery 
product... esos 22. 10 21. 44 43. 54 21. 60 19. 57 41. 17 


s including art and chemical pottery, stilts, pins, and spurs for potters’ use; porcelain door and 
shutter knobs, stems and mantel rings, etc. 
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This table shows that these 2 cities continue remarkably close 
together in the total value of their products, though Trenton’s 
increase over East Liverpool in 1906 is considerably more than it 
has been since figures have been prepared by this office, being $638,711, 
or 10.38 per cent, more than East Liverpool’s product. The next 

eatest difference was in 1903, when it was $417,989 in favor of 

enton; and the smallest difference was in 1901, when it was only 
$13,036. The difference in 1905, in Trenton’s favor, was $183,222, 
while in 1904 the difference was $264,088. ‘Trenton produces no 
yellow or Noraren ware and East Liverpool reports no china or 
sanitary ware. In Trenton there was a decrease in the value of the 
white ware of $174,680, while East Liverpool reported a gain of 
$89,979 in this variety of ware. The largest gain in any one item 
was in sanitary ware reported from Trenton—$329,907. Each of 
these cities reported several times more pottery than any other State, 
except, of course, the two in which they are located. e two cities 
together produced 41.17 per cent of the pottery products of the whole 
country in 1906, Trenton reporting 21.60 per cent and East Liverpool 
19.57 per cent. 


CONSUMPTION. 


The pottery imports into the United States in 1906 were valued 
at $13,231,102 and ‘the production at $31,440,884, a total of 
$44,671,986. After deducting the exports, domestic, $1,118,450, 
and foreign, $41,151, there appears to have been a net consumption 
of $43,512,385, of which the domestic production was 72.26 per 
cent, the highest percentage reached except in 1902. In 1905 the 
domestic production was 71.81 per cent of the consumption, and it 
was 70.66 per cent in 1904. In 1902, however, it was 72.91 per 
cent, which is the highest point reached since this office began pub- 
lishing pottery statistics. 


IMPORTS AND EXPORTS. 


The following table shows the value of imports of clay products 
from 1902 to 1906, inclusive. It will be seen that the total value 
has increased every year. The total for 1906 is the largest ever 
recorded, having risen from $12,148,141 in 1905 to $13,406,899 in 
1906, an increase of $1,258,758, or 10.03 per cent. In 1905 the 
increase was 5.74 per cent, and in 1904 it was only 0.28 of 1 per cent. 


Value of earthenware, china, brick, and tile imported and entered for consumption in the 
United States, 1902-1906. 


Pottery. 
Brown Brick, fire 
Year. earthen | China and | China and brick, tile, Grand 
and porcelain, | porcelain Total ete total. 
common | not deco- ecorated. li ^ 
stone rated. : 
würe.G 
T002 dcin bn Rude s e E $58.926 | $1,016,010 | $8, 495,598 | $9,570,534 $235,737 | $9,806,271 
E MOREM ML SUB 95,890 | 1,234,223 | 9,897,588 | 11,227,701 228,589 | 11,456,290 
A RE IAN 81,951 1,329,146 | 9,859,144 | 11,270,241 218,170 | 11,488, 411 
A A EA 100,618 | 1,157,573 | 10,717,871 | 11,976, 062 172,079 | 12,148, 141 
A o gate 96,400 | 1,312,326 | 11,822,376 | 13, 231, 102 175,797 | 13,406, 899 


a Including Rockingham ware. 
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As will be noted, practically all of the imports are pottery. In 
1906 pottery constituted 98.69 per cent and brick and tile 1.31 per 
cent of the imports, and in 1905 the percentages were 98.58 and 1.42 
respectively. Of these pottery imports, 99.27 per cent was general 
ware and only 0.73 of 1 per cent was of the lower grade wares in 
1906, and in 1905, 99.16 per cent was general ware and 0.84 of 1 per 
cent was common wares. 

The following table shows the exports of clay products of domestic 
manufacture from the United States from 1902 to 1906, inclusive: 


Exports of clay wares of domestic manufacture from the United States, 1902-1906. 


Brick. Pottery. 
Nus Building. Earthen Grand 
j " Fire | Total and China | Total total 
E d Value, | (Value). | (value). Rn (value). | (value). | (Value). 
sands). (value). 
1008 cece eee la 3, 995 $31, 304 | $470,130 | $501, 434 $555,340 | $49, 306 | $604,646 | $1, 106, 080 
T9008 AE 8, 783 63, 774 375, 503 439, 277 527, 689 61,312 589, 001 1,028, 278 
1904... ss 25, 012 179, 866 407,519 | 587,385 697, 381 94, 358 191,739 1,379, 124 
TO ad 34,242 | 263,876 | 536,002 799,878 882, 069 101, 485 983, 554 1, 783, 432 


1906........... 27,758 | 247,625 | 637,441 | 885,066 | 1,003,969 | 114,481 | 1,118,450 | 2,003,516 


From this table it will be seen that the value of the exports of 
clay products increased from $1,783,432 in 1905 to $2,003,516 in 
1906, the largest ever recorded, and a gain of $220,084, or 12.34 per 
cent. The increase in 1905 over 1904 was $404,308, or 29.32 per 
cent. 

The gain in the exports of brick and tile was $85,188, or 10.65 per 
cent, and the pottery exports increased $134,896, or 13.72 per cent. 
Of these exports, the earthenware, etc., was 89.76 per cent and the 
china 10.24 per cent. For the first time the pottery exports ex- 
ceeded $1,000,000 in value. Building brick showed a decrease of ' 
6,484,000 brick and of $16 251, making the gain in the value of fire 
brick exported $101,439. The average value per thousand for build- 
ing brick exported was $8.92 in 1906 and $7.71 in 1905. 


CLAY PRODUCTS IN VARIOUS STATES. 


The following table gives the statistics of clay products from 1902 
to 1906, inclusive, for the more important clay-working States, and 
will be of interest to those who desire to compare the growth of the 
industries in these States for several years. Owing to the changes 
in the classification of the products in some of the minor items, the 
figures do not always represent solely the values of the products 
named, though the classification as given in the tables is the nearest 
that can be made without reconstructing them entirely. The item 
*^ Miscellaneous" under each State and all products not other- 
wise classified, and those which could not be published separately 
without disclosing individual returns. 
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Clay products of the United States, by States, from 1902 to 1906. 


CALIFORNIA. 
Product. 1902. 1903. | 1904. 1905. 1906. 
| 
Brick: 
Common— 
uantity...........0.0.. 181,040,000 | 217,715,000 | 256,898,000 | 284,205,000 | 278,780,000 
WO E MEET MES 1,291,941 $1, 600, 882 $1, 843, 936 $1,961, 909 $1, 962, 866 
Average per M........... $7.14 | $7.35 $7.18 $6.90 $7.05 
Vitrifled— 
ur didis T (2) (a) (a) (a) 
0 AA ese eEEVEIRe e LE CES (a) a) a (a 
Average per M...........1.............. $15.00 $18.08 $19.23 $18.49 
Front— 
Quantity AO DONNEES |. 6,099,000 8, 886, 000 11, 722, 000 11,871,000 18, 421,000 
alue................... | — $119,302 $291, 813 '872 $501, 74 
Average per M........... $19.56 $25.83 $24.89 $25.51 $27.24 
Fancy or ornamental. value.. (a) (a) $27,037 $31, 899 (e) 
Qn PRECOR do.... $96, 491 $200, $285, 718 $290, 878 $347, 
Stove lining............... do $1,250 b) a) a) (@) 
Draintile.... o rs o reus do.... $10, 459 17,994 , 440 $27, ,945 
Sewer pipe................ do.... $381,076 $411,380 $568, 626 $663, 044 $827, 477 
Architectural terra cotta. .do.... $173, 194 $190, 488 $221, 000 $215, 160 $254,922 
Fireproofing.............. do.... $18, 645 $61, 649 $51, 125 ; $98, 968 
Tile, not drain............ do.... (a) (a) (a) $34, 679 $69, 023 
Pottery: 
Earthenware and stoneware, 
value................suuueee ' $40,012 $37,740 $45,005 $53,350 $62, 980 
Sanitary ware............ value.. (a) E (a) (e) 
Miscellaneous............. do $120, 726 $91,541 $261,034 $237,944 $207, 88; 
Total value................ $2,253,096 | $2,831,543 | $3,624,734 | $3,865, 147 | $4, 364,230 
Number of operating firms re- 
DOTLING «coros ao 89 105 121 122 113 
Rank of Btate................... 11 9 8 8 8 


Brick: | 
Common— 
uantity................ ! 156,885,000 | 158,382,000 | 186,908,000 | 211,613,000 | 212,648,000 
BUG ho oe ou e recens EUR ,17 ,9 $1,039, 204 1, 329, 220 1, 503, 929 
Average per M........... $5.71 $5.62 $5.56 $6.28 $7.0; 
Vitrified— 
uabtity oss (4) (a) (a) (a) (a) 
a 4 a aee (8) (a) a a (a) 
Average per M........... 10 $14.03 $14.00 $19.00 $16.36 
Front— 
ST ANA (a) (a) 3,060, 000 (a) (4) 
Rina (a) a) ; a (4) 
Average per M........... $9.09 $15.04 $14.94 $14.01 $16.51 
Fancy or ornamental. value. .' (a) (a) a) (8) "^ hoses 
Fife. l2... lvi do.... (a) $61, 500 , 500 (a) la) 
Stove lining............... do.... $12,750 (^) (a) (a) | a) 
Fireproofing.............. do.... (3) (8) A A se eese cae erat 
Tile, not drain............ O A A SaS A A aa 
Pottery: ¢ i i | | 
Earthenware and stoneware, | 
VADO oscars $48, 100 $42, 250 o (a) (a) 
Miscellaneous............ value $260, 657 $211,330 ,175 $279, 358 $243, 276 
Total value................ $1,217,678 | $1,206,069 |- $1,215,600 | $1,008,578 , $1,747,205 
Number of operating firms re- 
porting.csicacsoere tore vox 41 41 43 42 a 
Rank of Connecticut and Rhode 
A eae RUE ES P 21 23 23 20 20 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
ce Produced by Connecticut alone. 
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Clay products of the United States, by States, from 1902 to 1906—Continued. 


GEORGIA. 
Product. 1902. 1903. | 1904. 1905. 1906. 
Brick: 
Common— 
Quantity ................ 223, 705,000 | 257,844,000 | 269,815,000 | 275,841,000 | 203,286,000 
A AA ceu Sr tec $1,114,527 $1, 305, 896 $1,374, 318 $1, 444, 479 31, 783, 988 
Average per M........... $4.98 $5.06 | $5.09 $5.24 $5.88 
Vitrified— 
read O atcaes a) a) (3) (a) 
O A a) a (a) a 
E Average per M...........).............. $10.93 $12.00 $14.00 $13.99 
ront— 
Quantity................ 5, 150, 000 2,915,000 3,924,000 2, 667, 000 2,094, 000 
Value <.....oon.o..on..oe.o..» , 500 . $25, 148 $4 Y 064 $25. 076 $20, 4 47 
Average per M........... $9.04 $8.83 $10.72 $10.75 $9.91 
Fancy or ornamental. value.. (a) 2,100 | f AMNES O ARA 
¡TA eex do.... (a) $73. 600 $28, 100 $73,050 | $51,310 
Stove lining............... C Ka A EE b) | O O uL 
Draintile.................. do.... (2) a) $5,099 $13,500 | $12,000 
Sewer pipe................ do.... $174,008 $162, 068 $165, 068 $218, 000 | $221,000 
Architectural terra cotta..do.. $91, 000 $85, 500 (a) (a) (a) 
Fireproofing............... do.... $21,650 (a) (a) (a) (a) 
Tile, not drain............ A MERETE O (a) (a) (a) 
Pottery: 
Earthenware and stoneware, 
WAG. Ce eee li ese rhe Re $16, 464 $21,942 $22,057 $21.890 
Yellow and Rockingham | $20, 257 
WH Osos oe ius value.. (G) . ie mehr oie es ot A et LED D 
Miscellaneous............- do.... $44, 460 $54, 168 $281, 230 | $320,151 | $291, 322 
Total value................ $1,508, 069 $1,731,022 | $1,920, 936 | 2,119,746 | $2, 400, 624 
AAA ee SS A —----- - ----AAI=<+A=  Exv»-mZmIE 2 2 ee 
Number of operating firms re- | 
porting.................. eese 103 99 103 95 ! 99 
Rank of 8tate................... 19 15 12 12 13 
ILLINOIS. 
Brick 
Common— 
Quantity. cose rh ue 1,023, 681, 000 (1,015, 541.000 999, 310,000 1,125,024,000 1,195.210,000 
Wulie. i c ois rc uc $5,131,621 $5, 38S, 559 $5, 167, 165 $6,250,232 ! $5,719,906 
Average per M........... $5.01 $5.31 $5.17 $5.56 $4.79 
Vitrifled— 
Quantity Mae O acie us 01,116,000 96, 568, 000 121,073,000 90, 563, 000 122, 227,000 
A 3 oon. oe here eeeee $539, 784 $1.015,710 $1,234, 703 $973,247 $1. 306, 476 
- Average per M........... $9.22 $10.52 $10.20 $10.75 $10.69 
ront— 
Pi A 20, 943, 000 25, 122,000 21,299,000 30, 447.000 30, 022, 000 
nip E 240, 466 $274. 123 $251, 762 $348, 354 $341, 298 
Average per M........... $11.48 $10.93 $11.82 $11.44 $11.37 
Fancy or ornamental. value.. $11, 893 $12,927 $11, 7% $13,567 $11, 635 
E a a PRE eee seals ek do.... $199, 048 $233, 106 $217, 008 $176, 692 $236, 032 
Draintile.................. do.... $693, 783 $592, 507 $1.002, 463 $1.051, 852 $1,052, 588 
Sewer pipe................ do.... $3060, 149 $532, 858 $550, 344 $550, 538 $587, 505 
Architectural terra cotta..do....| $1,000,765 $1,198, 477 (a) (a) (a) 
Fireproofing.............. do.... $354, 015 $335, 838 $324,264 $323, 550 $409,171 
Tile, not druin............ do.... $257,049 $283, 426 $194, 471 (a) (4) 
Pottery: 
Earthenware and stoneware, | 
VALUS S. oo E ecscsecsoncc ees $602, 7 $694, 770 $801, 946 $889, 857 - 
al and Pockinghani | $935, 193 
VIR ee ER E DE value. (a) (a) (a) (a) 
C. c. and white granite Ware, | 
VA di $56, 256 $168, 3603 AA he Shot n rex d 
Semivitreous porcelain ware | (2) 
VANE 2.26 cei east EI eI. (¢) A eee A A 
Miscellaneous....... .... Value. . $130, 303 $159. 203 $1,021,588 1 $1,744,897 | $2,034,077 
Total value................ $9, 881, 840 $11,190,797 $10,777, 447 $12, 361, 786 | $12, 634, 181 
Nome of operating firms re- 
indie Soa Sb E E ele Sina SS 515 502 492 400 466 
er a 65io pM za 4 4 4 5 5 


a Included in miscellaneous. 
b Stove lining included in fire brick fn 1903. 
¢ Included in C. C. and white granite ware. 
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INDIANA. 
Product. 1902. 1903. 1904. 1905. 1906. 
Brick: 
Common— 
Quantity................ 305, 233,000 | 294,890,000 | 283,707,000 | 279,073,000 | 307,076, 000 
Valte.. i. cates re on eee $1,710,355 | $1,097,190 | $1,677,714 | $1,630,072 | $1,778, 270 
Average per M........... .60 $5.76 $5.91 $5. 84 $5. 79 
Vitrified— 
Quantity.............2-- 45,933,000 | 47,864,000 | 51,859,000 | 43,573,000 | 45,725,000 
VAIO Coe coo col bona $441, 404 $432) 967 $513, 20) 74,600 $502, 509 
fr Average per M..........- $0. 61 $10. 09 $5. 90 $10. 89 $10. 99 
ont— 
Quantity................ 24, 866, 000 24, 742, 000 19, 890, 000 22, 212, 000 35, 090, 000 
Valli. zio ce decere eds 215, 202 $232, 487 5197, 590 231, 353 $395, 368 
Average per M..........- $5. 65 $9. 36 $0. 95 $10. 42 $11.27 
Fancy or ornamental. value .. $10, 398 (a) (a) $15, 520 $4, 700 
Fire sede sizecmuscsee. do.... $06, 725 $115, 526 $130, 216 $163, 728 $149, 351 
Stove lining ............... Osh estes cuu Gems (5) (a) (a) (a) 
Draintile .................. do.... $807,516 | $1,014,706 | $1,205,717 | $1,267,691 | $1,373,441 
Sewer pipe ................ do.... $311,223 $363, 212 $294, 000 $430, 680 $456,597 
Architectural terra cotta ..do.... (a) (a) (a) (a) (8) 
Fireproofing .............. do.... $342, 854 (a) $210, 800 $393, 985 $323, 015 
Tile, not drain ............ do.... $579, 896 $463, 082 (a) (a) ` (a) 
Pottery: 
Earthenware and stone- 
WAPO tas cua nU e value .. $23, 780 $73, 160 $65, 390 $74, 462 $73,324 
C.C. ware, white anite, 
semiporcelain and semi- 
vitreous porcelain ware, 
VU iros (a) a) (a) . (a) (a) 
Sanitary ware ....... value.. (a) a) $425, 000 $496, 000 $435, 000 
Miscellaneous ............. do.... $769,200 $1,252,295 $1, 182, 653 $1, 421, 482 $1,630, 359 
Total value. ............... $5,283,733 | $5,694,625 | $5,902,589 | $6,499,573 | $7,155,234 
Number of operating firms re- 
POrtiNE ii okrses ka ape teri 512 490 465 441 419 
Rank of Ste... ero eec iens 6 6 6 6 0 
IOW A. 
Brick: 
Common— 
Quantity A 228,142,000 | 191,323,000 | 207,041,000 
Vall. artis $1,575,959 | $1,355,120 | $1,440,758 
Average per M........... $5.91 $7.08 $6. 96 
Vitrifled— ‘ 
Quuntity..........0000.. 23,905,000 | 21,855,000 | 19,231,000 
MAING s ca oa rel sl Eurus $232, 056 232,510 £199, 528 
Average per M........... $9. 71 $10.62 $10. 38 
Front— 
Quantity. ............... 7,504,000 | 12,815,000 7, 994, 000 
NAG A ee Bea $80, 711 $135, 849 $91, 269 
Average per M........... $10. 76 $10. 60 $11. 42 
Fancy or ornamental. value.. $1,690 (a) A 
Pine cond. Loa Sees aao do.... $850 $975 a) 
Stove lining ............... do. odi ense Paks (b) (a) 
Draintile e «cce ERR CRX do.... $672,212 $1, 028, 383 $1, 294, 134 
Sewer pipe ................ do.. (a) (a) (a) 
Architectural terra cotta ..do.... o M PA ced -———————G 
Fireproofing, terra-cotta lum- 
ber, and hollow. building 
block or tile............ value .. $103, 824 $131,191 $161,658 
Tile, not drain............ do.... $2,590 (9) $4, 300 
Pottery: 
Earthenware and  stone- 
WHO es value.. $43, 287 $52, 922 $56, 050 
Miscellaneous ............. do.... $130,057 $156, 444 $203,156 
Total value................ $2, 843, 336 $3,003,403 | $3,400,853 
Number of operating firms re- 
A A ep oUer iors 325 304 327 
Rank of State................... 8 8 9 


@ Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
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Clay products of the United States, by States, from 1902 to 1906—Continued. 


KENTUCKY. 
Product. 1902. 1903. 1904. | 1905. 1906 
Brick: 
Common— 
Quantity. .......-.-.-..- 112,728,000 | 123,309,000 | 138,677,000 | 147,702,000 | 142,185, 000 
Valdes. eis ce ene $659, 612 $689, 403 $796, 074 $802, 330 $581, 879 
Average per M........... $5. 85 $5. 59 $5.74 $5. 84 $6. 20 
Vitrified— s 
Fi coiere (a) (a) (a) | (a) (a) 
A cece een " (a) (a) a) (a) (a) 
Average per M........... $13.80 $15. 20 $14.91 | $14. 27 $14.13 
ont— 
Quantity................ 6,172,000 6, 869, 000 2,178,000 | 11,558,000 | 11,803,000 
NAIC A AS $47, 027 $53, 76 $20, 571 $128,777 $100,771 
Average per M........... $7.62 $7.83 $9. 44 $11.14 $5.23 
Lube NN atay odes value $605, 448 $873,294 $080,084 $739,059 $898, 527 
Stove lining ........... PEES (o ER (a) (b) Co cree T EE E EE. 
Draintile................. do.... $20,039 $20, 621 $26,564 $25, 865 $27,359 
Sewer pipe ................ do.... (a) (a) (a) (a) (a) 
Architectural terra cotta ..d0.. 22)... 2. eee lee cece cee roo lorcrrrrnr rn (0)- owes 
Fireproofing .............. doces es waite te (a) A (neha nner 
Tile, not drain ............ do.... $237, 469 222, 420 (a) $296, 949 $296, 391 
Pottery: 
Earthenware and stone- 
e E E value.... $137,043 $139, 827 $157,613 $157,083 $167,209 
Miscellaneous ............. do.... $160, 405 $191,625 $406,371 $193, 287 211,287 
Total value................ $1,873,043 | $2,190,959 | $2,087.27? | $2, 406, 350 2,502, 423 
=) =>" 
Number of operating firms re- | 
DOTÜhg. eeu oe eurer 111 113 120 121 117 
Rank of 8tate................... 15 11 10 | 10 11 
MARYLAND. 
Brick: 
Common— 
Quantity... cesses 141,235,000 | 147,663,000 | 160,279,000 | 210,445,000 | 204,238, 000 
Valde. cou ihn be eh $870, 005 $976, 969 $1, 048, 850 $1, 423, 603 $1,207,771 
Average per M........... $6.23 $6. 62 $6.54 $6. 76 $6.21 
Vitrified — 
Quantity................ (a) (a) (a) (a) (a) 
Valle 2. Coe Aena sed (a) , (a) (2) (a) (a) 
E Average per M........... $15. 51 $9. 46 $10. 08 $17.96 $15. 60 
ont— 
Quantity...............- 3, 457,000 2,728,000 2, 245, 000 1, 426,000 2,266, 000 
Valte. aeo v iecur T "$45, 375 $40, 479 $37,537 "$24, 118 $31,908 
Average per M........... $13.13 $14. 84 $16. 72 $16.91 $14.11 
Fancy or ornamental. value. . (a) (a) (a) (a) (a) 
A do.... $277,290 $272,295 $235, 136 $224, 667 $205, 980 
Stove lining ............... do.... $21,540 (5) (a) $32, $00 $32, 200 
Dramtile..... oer do.... $2,105 $1,355 $2,848 $4,703 $3,215 
Sewer pipe ................ do.... la A aa araia rS O EE 
Architectural terra cotta .do.. a) P P (a) a 
Tile, not drain............ do....|. (a) a) a) (a) a) 
Pottery: ; 
Eoo nway and stone- 
A A value. $13,651 $16, 428 $13, 440 $13,325 
Yellow and  Rockinghum $17, 499 
T NER value (a) (a) (a) (a) 
C. Nob and white granite 
semiporcelain and semi- 
vitreous porcelain ware, 
VU Ic $505, 722 $450, 000 $382, 500 (a) $352,000 
Miscellaneous ............ value.. $150,684 $151,295 $151,746 $526, 001 $164, 806 
Total value................ $1,905, 362 $1,908,821 | $1,872,057 | $2,249,367 | $2,136, 539 
Number of operating firms re- 
port ng. m er yorkies 68 50 63 68 70 
Rank of 8tate................... 13 14 13 11 15 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
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MASSACHUSETTS. 
Product. 1902. 1903. 1906. 
Brick: 

Common— 

Quantity MN 241,376,000 | 190,812, 000 194, 504, 000 
BUC MD NINE $1,529,671 $1,236, 1 $1, 264, 787 
Average per M........... $6. 34 $6 $6. 50 

Vitrifled— 

Quantity ucc A, O A — NEM AAA AA 
A A A A — ED AAA AAA 
Average AAA A A = (| AREA AA 

Front— | 

SS AA 3,631,000 2, 625, 000 2, 080, 000 
iip MUR CADNCEIM | $69, 230 $52 , 
Average per M........... $19.07 $19.98 $16. 33 

Fancy or ornamental.value. .| (a) (a) a 

|i. PENES couse ces do.... $54, 342 $200, 225 , 180 
Stove lining............... do.... $133, 752 (^ $173,151 
Architectural terra cotta..do.... is (a s 
Fireproofing.............. do.... a (a a 
Tile, not drain............ do....| 7,418 a) $82, 000 
Pottery: | 

Earthenware and stoneware, 

O A $206, 808 $198, 382 $208, 950 
C. C. and white granite ware, , 
VEIN. iov oon a eL Lebe ere (a) (a (a) 
Miscellaneous............ value... $314, 446 1,525 $219, 418 
Total value................ $2. 375, 667 $2, 108, 685 $2, 050, 457 
Number of operating firms re- 
POrtiN acc 90 78 
Rank of State................... 10 13 14 
MICHIGAN. 
Brick: | 
Common— f 
Quantity................. 237,254,000 | 215,791,000 | 205,196,000 | 211,558,000 | 206,583,000 
AA $1,331,752 $1, 251,572 $1,116,714 $1, 152, 505 $1, 178, 202 
Average per M........... $5.61 $5.80 $5. 44 $5. 45 $5.70 

Vitrified — 

Quantity................. (a) 0 (a) 6,112, 000 6, 229, 000 
VAIUD 2o cie dadifec ts CUL a a a $81, 706 $81,814 
Average per M........... $12. 26 13. 27 13. 28 $13.37 $13.13 

Front — 

Quantity................. 5,684, 000 2, 225, 000 1, 080, 000 693, 000 1, 474, 000 
AAA ireset EE $42, 792 $19,000 ; $5, 995 $14, 162 
Average per M........... $7.53 $8.54 $6.94 65 $9.61 

Fancy or ornamental. value.. (a) a) O rrt (a) 

Id NEPOTES RUNE ro [e A reap IN a) (a) 2 (s) 
Stove lining............... D MEME RADRRUURE MER b) (a) a (a) 
Draiutlé:.. 2 oro das do.... $96, 645 $129, 028 $208, 088 , 445 $314, 006 
Sewer pipe................ do.... (a) (2) (a) (a) (9) 
Architectural terra cotta..do....l.............. IN AA MA sages em ewes 
Fireproofing, terra cotta lumber, 

and hollow building tile or 

blocks.................. value.. $3, 290 $19, 138 $8, 080 (a) $4, 200 
Tile, not drain............ do.... O A A O [dea E Ex 
Pottery: | 

Earthenware and stoneware, 

Vallas $44, 098 $42, 007 $40, 621 (a) $43, 510 
Miscellaneous............ value $225, 463 $249,676 $333, 510 $320, 056 $208, 401 
Total value................ $1, 744, 040 $1,710, 421 $1,714,513 , $1,765,707 
Number of operating firms re- 
DOTAR cata 182 178 168 154 
Rank of State................... 16 16 (0117 17 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
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MINNESOTA. 
| 
Product. 1902. 1903. 1904. 1905. 1906. 
Brick: 
Common— 
E A 192, 674, 000 161,911,000 | 164,154,000 | 166,233,000 | 165.598, 000 
BO st tos $1,103,515 $982, 728 $970, 247 $977, 837 $986, 982 
Average per M........... $5. 72 $6. 07 $5. 91 $5. 88 $5. 96 
Vitrified— 
in 121514 AAA is pee eee eee 195, 000 (a) (a) (a) 
AlUB. Loo eoru uda vestris RES $1,875 (a) (a) (a 
r Average per M...........]...........-.- $9. 62 $10. 00 $14.54 $10.68 
ront— 
Quantity oO la 6, 280, 000 6, 922, 000 6, 566, 000 6, 636, 000 7,510, 000 
Nellie. ox vivas $75, 850 $78, 930 $113, 260 $85, 300 17 
Average per M..........- $12.08 $11. 40 $17.25 $12. 85 $13.07 
Fancy or ornamental .value.. (a) (a) C» O A ON 
yn MP do.... (A) La lec gates Garter rel eae E eens (a) (a) 
Draintile.................. do.... $2,219 $10, 087 $11,100 $15, 770 $41, 779 
Sewer pipe................ do....i (a) (a) (c (a) (2) 
Architectural terra cotta. .do... | C MEE etree AA sa toad CPC ee tla 
Fireproofing.............. do.... $41, 000 (a) (a) (a) (a) 
Tile, not drain............ do....' (d). aceite P aero A AA AAA 
Pottery: 
Earthenware and stoneware, | 
VU sso eed shee accuse (a) (5) (d) (b) (b) 
Miscellaneous............ value..! $679,147 $453, 388 $225, 300 $420, 479 $476, 348 
Total value................ | $1,901,731 | $1,527,008 | $1,319,907 | $1,499,386 | — $1,603,279 
Number of operating firms re- 
DOLLiUg os eoxIdlecuqpexe ever 111 116 114 111 109 
Rank of 8tate................... 15 18 21 21 23 
| : 
MISSOURI 
Brick: | 
Common-- 
Quantity gave ben es 292, 134, 000 271,370,000 | 316, 002,000 | 257.292.000 
Valle toe ae | $1, 832,118 $1,690,460 | $2,028,957 | $1,810,304 
Average per M........... $6. 27 $6. 23 $6. 42 $7.04 
Vitrified— . 
Quantity adler puce ui os ser | 22, 288, 000 47, 235, 000 43, 375, 000 57, 414, 000 
E A $194, 250 $480, 671 $470, 935 $539, 700 
Average per M........... | $8.72 $10.17 $10. 86 $9. 40 
Front— | 
arado A oe awa ee ' 30,744,000 25, 599, 000 28, 224.000 20, 019, 000 
alie sus erat Gece as | $358, 089 $322, 445 $362, 996 $394, 563 
Average per M........... $11.65 $12. 60 $12.56 $13.59 
Fancy or ornamental.value.. $49, 411 $32, 967 $44, 632 $30, 689 
RIO. ds cetees 0.. $739, 385 $925, 520 $1,117,209 $1,324,895 
Stove lining............... do... : (a) (a) a (2) 
Draintile.................. do.... $35, 887 $80, 479 $59, 858 $64, 
Sewer pipe................ do....! $903, 279 $1,176,679 $1,101,938 $1, 208, 236 
Architectural terra cotta..do.. (4) (a) (a) (a) 
Fireproofing, terra cotta lumher, 
and hollow building tile or 
DOCK 8 oras value.. $99, 690 (a) (a) (o) 
Tile, not drain............ do.. $103, 356 (a) (a) a) 
Pottery: 
Earthenware and stoneware, . 
i | m E $48, 913 $69, 327 $43, 368 $69, 500 
Miscellaneous, value............. $502, $702, 956 | $973,518 $1, 254, 325 
Total .............. value.. $5, 166, 414 $5,481,504 ! $6,203,411 | $6,696, 275 
Number of operating firms re- | 
Wc E PRECES 235 232 224 190 
Rank of Stee i oo es erbe xs Es 7 7 7 7 


a Included in miscellaneous. 


5 The value of pottery products for Minnesota for 1903, 1904, 1905, and 1906 could not be included in 
the State totals without disclosing the operations of individual establishments. 
¢ Stove lining included in fire brick in 1903. 
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NEW JERSEY. 


Product. 


Brick: 
Common— 
gon oe Stee x. exi 
Value. en 


Quantity................ 

LE Sn mc 

Average per M........... 

Fancy or ornamental. valne.. 

Enaimeled............. do.... 

PID c ene EV do.... 

Stove lining............... do.... 

Draihfile.. lot do.... 

Bewer pipe ead 
Architectural terra cotta. .do.. 


Fireproofing, terra-cotta lum- 


ber, and ollow building tile 
or blockS........o.o.o.oo.. value.. 
Tile, not drain............ do.... 
Pottery: 
Earthenware and  stone- 
WHO rosa a value... 
Yellow and Rockingham 
WHO esc hee etd value.. 
(QC Wiles aida do 
White granite ware....do.... 
Semivitreous porcelain: 
WTO 6 el Qv os sees ee F 
Chi osier aene vi. : 
Bone china, delft, and pra 
leek waure........... value.. 
Sanitary WBTe......... do.. 
Porcelain electrical sup- 
DCS. cod ER value.. 
Miscellaneous............. do.. 
Total value................ 


Number of operating firms re- 


POT eta a ds 
Rank of State......o.o..ooooooo... | 


$1, 431,270 
$680, 368 


£90, 840 
$2, 507, 322 


$358, 406 
$1,040, 805 


272. 178,000 
$1, 500, 295 
$5. 51 


$1,325, 654 
$734,159 
$65, 004 


(a) 
$454, 029 


$1, 575, 892 
$305, 691 


$106, 000 
$2, 794, 984 


$385, 398 
$740, 504 


2 $13, 416, 939 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 


| 1904 | 1905 
319, 975,000 | 465,040, 000 
$1, 842,075 $3, 090, 509 
ir^ 76 $6. 65 
4, 953, 000 991, 000 
$66, 813 $13,503 
$13. 49 $13. 93 
47,058, 000 53, 770, 000 
87, 469 $852,74 
$14 61 $15. 8G 
(a) $1,975 
(a) (a) 
$908, 882 $1,393, 448 
(a) (a) 
$24, 842 $24,315 
$23, 299 $56. 576 
$1, 412, 023 $1, 614, 263 
$1, 211, 646 $1, 308,075 
$548, 097 $585, 130 
$70, 819 $70, 825 
tdo oe pouce 
$1, 284, 199 $1, 288, 926 
$816, 374 $816, 917 
$162, 500 $129, 000 
$2, 878, 621 $3, 426, 291 
$302, 203 $540, 206 
$738, 136 $1, 430, 222 
$13, 304,047 
161 163 
3 3 


———— PH—M M | ————— — ———— e —————— | —M——— 


$1, 485, 195 
$1, 163, 401 


$76, 78 


$m. 540 
$1, 440, 218 


$16, 609, 525 | $17, 362, X0 
LL —— 


175 
3 
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NEW YORK. 


Enameled............. ¿Le MN. AAA A EE 


Product. 
Brick: 

Common— 
Quantity................ 
bs HEN A x M SR | 

verage per M........... 

Mi uer = 

UAntit AA 
Wai cing eade E erba pis a a 
Average per M........... 

Front— 

UNDULY AAA 

A eoe i 

Average per M........... 

Fancy or ornamental. value.. 

be A A do....: 

Stove lining... ...c6ssse0e% do....' 

Drnintile.................. do.... 

Sewer pipe................ do.... 

Architectural terra cotta. .do.... 

Fireproofing.............. do.... 

Tile, not drain............ do.... 
lottery: 

Hou neam and  stone- 

Mesi d sr Er eu reis value. 
Y low and Rockingham 
WAT... 2. wee eee eee A AAA 
C. C. and white granite 
A eres value.. 

Chi St do a ed do... 

Sanitary ware......... do.... 

Porcelain electrical sup- 
Masa vnlue.. 

Miscellaneous ............. do.... 
Total value................ 
Number of operating firms re- 
DOF. ti 
Rank of 8tate................... 


1902. 


a Included in miscellaneous. 


1903. 


b Stove lining included in fire brick in 1903. 


21650—sM n 1906—62 


1905. 


1906. 


1, 061,712,000 1,068, 464, 000 1, 160, 233,000 11, 518, 196, 000 |1, 535, 579, 000 


$5,021,132 | $5,305,522 | ' $6,783) 528 | "$10,207,214 |” $9,205, 081 
$4.73 $4. 96 $5. 80 $6.78 $6. 00 
27,009,000 | 16,797,000 | 14,490,000 | 12,076,000 | 10,787,000 
$322, 250 $220. 296 $189, 251 $149. 391 $163. 900 
$11.93 $13.11 $13.06 $12.37 $15.20 
18,963,000 | 18.383,00) | 19,104,000 | 12,610,000 | 23,625,000 
$240. 57: $245. 700 $263. 150 $737, 305 $351. 824 
$13. 16 $13. 53 $813. 77 $18. 82 $14. 89 
VON Ons (a) (2) (a) ge 
e e] 9 ^ e e o 9» * » 9 ^ * * e» * a 
$402, 006 $629, 245 $381, 784 $427, 873 $451, 783 
$132, 832 (5) (a) $133. 353 $131, 908 
$110,301 $140, 181 $139, 876 £153, 508 $153, 237 
$200, 105 $134, 360 $125, 510 (a) (a) 

(a) $947, 153 $785, 978 $574, 722 $97, 987 
$123, 407 (a) $132,034 $117, 577 $75,631 
$125, 680 $150, 504 $154, 417 $164, 445 $101,319 

$86, 708 $82, 310 $74,781 $83, 7 $104, 165 

(a) (Qi hiizeesvwws 

(a) (a) (a) (a) (a) 

(a) (a) (a) (a) $057, 817 

(a) (a) (a) (a) (a) 
$391, 319 $474, 842 $438, 792 $617, 663 $063, 886 

$1, 239, 710 $875,079 | $1,073,939 | $1, 229,396 $547, 100 
$8,414,113 | $9,208,252 | $10,543,070 | $14, 486,347 | $13, 876, 607 
202 242 240 249 253 

5 5 5 4 4 
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OHIO. 
t 
Product. 1902. | 1903. 1904. 1905. 1906. 
1 
Brick: i 
Common— 
> rre ——— ÓÓ 538, 552,000 | 497,071,000 455, 986,000 | 514, 419.000 | 550, 422. 000 
Ala Cm $3. 091, 847 $3,002, 506 $2, 708, 456 $3, 033, 435 $3, 2413, 157 
Average per M........... $5. 74 $6.04 $5. 94 $5. 90 $5. Y 
Vitrified — | 
nod Peu MD SANE 186, 786,000 | 202,649,000 | 218,791,000 | 224,086,000 | 202, 978.000 
lO $1,643,532 | $1,860,071 | $2,222,931 | $2,055,120 | $1,955,300 
ii Average per M........... $8. 80 $9. 17 $10. 16 $9.17 $9. (3 
ront— 
Quand A TUE TER 63, 815, 000 50, 997, 000 65, 645, 000 89, 390, 000 90, 310, 000 
BING is $674, 822 $033, 101 $755, 870 $1,074, 007 $1, 025, X0 
Average per M........... $10. 57 $12. 41 $11.51 $12.01 $11.36 
Fancy or ornamental. valuc.. a $47,376 $42, 522 $64,514 $18, 153 $38, 218 
¡AA do....| $1,327, 982 $1, 561, 936 $1, 186, v66 $1, 427,919 $1, 670, 630 
Stove lining..... vidue suo do.... $192, 400 (6 (b) $49, 538 $110, 80 
Draintile.i. ccce cce dream do.... $594, 713 $1, 149, 990 $1, 143, 957 $1, 291, 323 $1, 520,7 
Sewer pipe................ do....| $2,646, 134 $3, 295, 635 $3, 495, 917 $3, 550, 160 $3, 987, X0 
Architectural terra cotta..do.. $18, 289 (By Bees dey pare elgg Na tas co bal S (5) 
Fireproofi ng, terra-cotta lum- 
ber, and hollow building tile 
Or DlOCK AA value.. $757, 613 $865, 649 $788, 825 $923, 762 $1, 150,021 
Tile, not drain............ do....| $1,156,371 | $1,072,103 | $1,005,611 | $1,188,460 | $1,523,410 
ottery: 
Eert henware and stone- " i A 
IAS value..| $1,311,686 1,225,735 | $1,226,973 1, 448, 007 
Yellow and Rockingham ! | $1, 787, %0 
WEG sue eee eee es value.. $129, 591 $222, 904 $231, 994 $177,143 | 
C. C. A do.... $729, 526 $762, 475 $503, 945 $609, 478 
White nite ware....do.... $9, 735,072 
Semivitreous porcelain $6, 757, 661 $6, 681, 080 $7, 422, 196 $8, 521, 944 ' ed 
WAMG. ual rede value.. 
China AN eee rare do... (b) $265, 300 $280, 614 (b) (5) 
Banitary ware......... do.... (b) (b) (b) (5) $285, 000 
Porcelain electrical sup- 
HOS John es TEENS value.. $415, 874 $486, 740 $557, 027 $879, 207 $1, 100, 979 
Miscellaneous............. do....| $2, 454,271 | a$2,080,381 | 4$2,051,987 | a$2,055,383 | 0 $1,870, 30 
Total value................ $24, 249,748 | $25.208,128 | $25,647,783 | $28,303,039 | 831,014, 185 
Number of operating firms re- " 
A lee Leere enu 801 815 819 792 784 
Rank of 8tate................... li l 1 1 1 


a Enameled brick is included in fancy brick in 1902; in miscellaneous in 1903, 1904, 1905, and 1906. 
$ Included in miscellaneous. 
€ Stove lining included in fire brick in 1905. 
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PENNSYLVANIA. 
Product 1902 1903. 1904 1905 1906 
Brick: 
Common— 
Quantity PEERS: 949, 718,000 | 927,212,000 | 856,963,000 |1,036, 777,000 |1,027, 541,000 
A RR ,074,352 $6, 174, 437 $5, 439, 116 $6, 532, 814 $6, 586, 374 
Average per M........... $6. 40 $6. 66 $6. 35 $6. 30 $6. 41 
Vitrified— ; 
uantity. ooo 76, 024, 000 72, 039, 000 71, 522, 000 71, 888, 000 93, 417, 000 
Alii s ceteros $716, 887 $685, 274 $166, 638 50, 380 $006, 347 
i Average per M........... $9. 43 $9. 51 $10. 72 $10. 44 $10. 67 
ront— 
quantity is ei 77,746, 000 80, 177, 000 75, 407,000 | 131,368,000 | 151, 138,000 
alUe oo osc cececeks $966, 530 | $1, 050, 905 $062,765 | $1,683,031 | $1,761,991 
Average per M........... $12. 43 $13.11 $12. 77 $12. 81 $11 
Fancy or ornamental.value.. $20, 972 $32, 602 $23, 317 ; $40, 830 
Enameled............. do.... a) a) (0) a (a) 
MO it bend do...., $6,080,213 $6, 537,076 $5, 477, 475 $5,771, 795 $6, 854, 640 
Btove lining............... do.... $116, 653 (a) $180, 4 
Draintile.................. do.... ,317 $11, 451 $8, 646 $13, 509 $9, 113 
Sewer pipe................ do.... $550, , 465 $834, 646 $886, 970 j 
Architectural terra cotta. .do.... $243, 800 $329, 004 $349, 317 $405, 015 $367, 353 
Fireproofing, terra-cotta lum- 
ber, hollow building tile or 
blocks.................- value.. $138, 839 $278, 621 $193, 190 $352, 107 $242, 668 
Tile, not drain............ do.... $232, 431 $207, 608 $215, 107 $310, 931 $389, 013 
Pottery: 
Par penwan and stone- 
PEE ET value. . $409, 227 $533, 535 $504, 221 $450, 111 $477,223 
Yellow and Rockingham 2 
WATO socias. value.. (a) (a) (a) (a) 
C. C. ware............. do.... (8)-. A A $845, 366 
White granite ware....do....| $1,099,011 $1,036, 194 $707, 809 $716, 245 d 
Sanitary ware......... do..... $146,000 $144, 414 (a) (a) $186, 560 
Miscellaneous.............. do.... $938, 712 $1,098, 838 $1,339, 616 $1,024,308 $1,827,774 
Total value. ............... | $17,833, 425 | $18,847,324 | $16,821,863 | $19,124,553 | $21,774,611 
ee of operating firms re- 
"OT" 511 523 529 516 514 
Rook of Btato......ooooooooo.... | 2 2 2 2 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
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TEXAS. 
Product. 1902. 1903. 1904. 1905. | 1906. 
Brick: | 
Common— | 
Quantity ees cece vetoes | 217,461,000 | 178,134,000 | 197,033,000 | 202.070,000 | 211,842, 000 
VA nera sde $1,353,489 | $1,074,051 | $1,157,130 | $1,209, 8C $1,307, 199 
Average per M........... $6. 22 $6.03 $5.87 $5. 99 $6.17 
Vitrified— 
Quantity ENT MISERE (a) (a) (a) (a) | (a) 
Valle laos a sist (a) (a) (a) a (a) 
Average per M... ee 9. 23 $9.53 $8.81 $10. 47 $10.00 
ront— 
Quantity................ 6,844,000 | 5,462,000 | 5,645,000 | 8,001,000. 8,492,000 
AE $73.619 $65, 628 $58, 734 $102,054) — $110.15 
Average per M........... | $10. 76 $12.02 $10. 40 $12.76 | $12. 98 

Fancy or ornamental. value. .. $4,557 $11,240 $2,544 $18,127 (a) 

Fire.. noo...no tense: do.... $17,781 $22, 333 $30, 208 $14, 724 | $45,557 
Draintile.................- do.... $2, 766 (a) (o) . . A Os $3,652 
Sewer pipe. ............. ..do... -l (a) (2) (2) (a) (a) 

Tile, not drain............ do.... (2) (a) A (a) 
Pottery: 
Earthenware and stoneware, 
Vallecano niponas bee £96, 402 $96, 136 $106, 471 $100, 788 $108. 635 
Miscellaneous............ value.. $145, 200 $203, 192 $181,010 | $273,354 $394, 366 
Total value ........2.2..-. $1,693,814 | $1,472,580 | $1,536,097 | $1,718,945 | $1. 969. 598 
Number of operating firms re- | | 
POR uoc de ate eic eds 172 168 152 129 139 
Rank of 8tate................... | 17 | 20 | 18 | 18 | 16 
VIRGINIA. 
Brick: | 

Common— 

Quantity................ 192,337.000 | 189,891,000 | 203,484,000 | 237,161,000 | 232,697. 000 
Walle od $1, 185, 362 $1,245,561 $1, 292,558 $1,572,442 $1,536, 312 
Average per M........... $0.16 $6.56 $6. 35 $6. 63 $6. 60 

Vitrified— 

Quantity E" (a) (a) (3) teehee 
O A cae S (3) (a) (ü)-.. AA 
Average per AAA ee aes $8. 92 $10. 46 $10.80 AAA 

Front— 

Quantity A 20. 433, 000 18, 866, 000 21,077,000 22,155, 000 25, 385, 000 
AAA | $344, 139 $303, 431 $344, 891 $352, 297 $392, 130 
Average per M........... $16.84 $16.08 $16. 36 $15.90 $15.45 

Fancy or ornamental.value. . (a) $27, 330 $28,576 $20, 363 (a) 

Bites MEER sues do.... (a) a (a) . (a) $21.110 
Draintilo,.... uelle s eres do.... $4, 240 $4,750 $5,673 $4, 500 $4, “05 
Pottery: | 

Earthenware and stoneware, 

Value s. cca id nee (a) (2) (a) | A, AM 
Porcelain electrical supplies, 
NAIC oaa A aes d CL A a (b b) 
Miscellaneous............ value.. $44,092 $91,974 $64, 694 | $44,976 $11,721 
Total value................ $1,577,833 | $1,673,346 | 81,736,392 | $1,994,578 | $1,966,078 
Number of operating firms re- 
POPU — e. lh lene theme ces 98 100 99 04 91 
Rank of State................... 18 17 15 15 17 


a Included in miscellaneous. 


b The value of pottery Pocus for Virginia for 1905 and 1906 could not be included in the State total 
without disclosing individual figures. 
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WEST VIRGINIA. 


Product. 1902. 1903. 1904. 1905. 1906. 
Brick: 
Common— | í 
Quantity a 81, 166,000 88. 060, 000 68, 133, 000 69, 228, 000 74, 833, 000 
Value. lu uvvew eT $527,061 $576, 404 $469, 501 $476, 630 $169. ^27 
Average per M........... $0.50 $6.55 $6. 89 $6. 88 $0. 27 

Vitrified— 

Quantity e eee eee 60, 549, 000 51, 762.000 39, 620, 000 24. 692, 000 47, 902, 000 

A IC ov ordeo Tec urtet $578, 77 $576,258 $470, 339 $263, 449 $578, 164 

Average per M........... $9.56 $11.13 $11.87 $10.67 $12.07 

Front— 

Quantity ee ru REI E (4) 269, 000 388, 000 (4) (3) 
BIO S Lec Ie RO deae a $3, 356 $5, 380 a) a 

Average per M........... $14.33 $12. 48 $13.87 | $16.67 $15.00 

IO oie runc pte dos value $23, 633 $70,502 | $11,814 | $26, 868 $59, 757 

Stove lining. c iion ee oh oes e Rte e wees (>) (a) | Mo quon CP 
Draintile................. valne.. $1,226 $1,499 $1,398 (a) (a) 
Sewer pipe................ do.... (a) (a) (a) | (a) (a) 
Tile, not drain............ do.... (4) (3) (a) (a) (a) 

Pottery: 

Earthenware and stoneware, 

NA oa $15,018 $16, 600 $18, 923 $19,110 ' $23, 200 

C. C. and white granite ware, 

valute... ies eee vio ies $1, 026, 446 l 
Semivitreous porcelain ware, y $1,099, 900 $912, 935 (a) $1,047,770 
WHO A RNC (¢) T 
Sanitary ware........ value.. (a) l (a) (a) (a) $357,000 
Miscellaneou8............. do.... $345, 783 | $213, 741 $184, 259 $1, 232,738 ` 217,894 
Total value................ ' $2,518,544 | $2,558,500 | 2,074,549 | $2,018, 705 $2, 783, 312 
P ---———  —Á—— — ———ns n LE MR DNE m————— ——— M—— —— A — MR 
Number of operating firms re- 
DOFUN 2 soothe A 53 56 64 62 65 
Rank of 8tate................... 9 10 11 p 14 10 
! a SMITH TU RR 
WISCONSIN. 
Brick: | 
Common— | 
IÓ CL emer 152, 127,000 181, 722, 000 186, 292, 000 186, 531, 000 170, 496, 000 
Value.................... $919, SSS $1,193, 360 $1,230,620 $1, 260. 066 $1, 109, 356 
Average per M........... $6. 05 $6.57 $6.61 $6.76 $6.51 
Vitrified— | 
unb TO EROR Ie IR | A A A AN 
A A, AA | (a) | A A E E oyna ta 
Average per M...........].............. $12.00 1. cuoc O A vas Rau QU 
Front— i 
URDU p lg qu UD 1,724,000 6, 794, 000 8, 438, 000 4,917,000 5,384, 000 
E nsi uide $10. 303 $62,857 $86, ORR $49,275 $52, 038 
Pes per M........... $9.10 | $0.25 $10. 27 $10. 02 $9.67 

Fancy or ornamental. value.. (a) (a) | (a) $1, O48 (a) 

A hei CE NR do.... (dirus etatis E AEA E AAA MA 
Draintile.................. do.... $17,763 $34, 556 | $54,831 $57,576 | $51, 143 
Tile, not drain............ do.... (MM SO cn SE o 
Pottery: 

Earthenware and stoneware, 

VANO. ocr ai Soke $12, 285 ee $13,075 $11,950 $11, 470 
Miscellaneous............ value.. $6, 424 $3, 03 $5, 780 $2,200 $3, 305 
Total value................ | $1,026, 658 , $1,026,658 | _ $1,307, 307, 396 | 1 $1,390. 994 $1,382,115 $1, 227, 342 
Number of operating firms re- DUARTE] al | 
DOFPÜnE ici 150 | 159 157 147 
Rank of State................... 22 | ET 20 24 25 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
€ Included in white granite ware. 
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CLAY. 


INTRODUCTION. 


The clay-mining industry continues to grow, as evidenced by the 
res given in the following tables. The clay resources of the 
nited States are almost without limit, every variety known being 
found within its domain. As the country becomes more thickly 
settled and the value of clay becomes known, more valuable deposits 
will be discovered. This office is in receipt almost daily of samples 
of clay from all parts of the country, some of which give promise of 
commercial value. The value of clay, however, depends largely 
upon its proximity to centers of transportation and population, as 
none but the highest grade will stand the cost of transportation. 

The clay given in these tables is only such as is sold as clay by the 
miner, and does not include the clay which is burned into cla prod- 
ucts by the miner. This is a small quantity compared with the total 
quantity of clay consumed, and includes mainly clay used in pottery, 
paper clay, and fire clay. Potters, especially makers of hi ade 
ware, usually purchase their clay, and fire-brick makers do so to 
some extent; the makers of the coarser products generally mine 
their own clay. The latter is not included. 


DEVELOPMENTS. 


During the year the most important developments in the clay- 
ining industry were the discovery of deposits of kaolin-ball clay in 
Edwards County, Tex., and the discovery of kaolin in Union County, 
Ill. The white sedimentary clays of South Carolina and Georgia 
appear to be finding a more extended market, both as paper clay 
and in the pottery industry. The movement on foot to establish 
otteries in the South near the sources of supply, if successful, will 
ave a marked effect on the clay-mining industry of that section. 


PRODUCTION. 


In the E tables will be found statements of the clay mined 
and shipped by the miner as such in 1905 and 1906: 
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As appears from these tables, the clay mined in the United States in 
1906 and sold as such amounted to 2,027,452 short tons, valued 
at $3,245,256, as compared with 1,806,133 short tons, valued at 
$2,768,006, in 1905, a gain in 1906 of 221,319 tons, or 12.25 per cent, 
and of $477,250, or 17.24 per cent. 

New Jersey continues to be the leading clay-producing State, both 
in quantity of clay mined and in value of the product, that State 
reporting 470,174 tons in 1906, valued at $680,999, or 20.98 per cent 
of the total value for the entire country. This was a gain of 29,529 
tons and of $64,540 in 1906 over 1905. Fire clay is New Jersey’s 
principal clay; small quantities of ball and stoneware clay are 
reported also. 

ennsylvania was second in quantity and value of clay mined in 
1906, reporting 386,038 short tons of clay, valued at $572,331, or 
17.64 per cent of the total value. This was a gain in 1906 of 150,528 
tons, or 63.92 per cent, and of $165,943, or 40.83 per cent. Missouri 
was third in value of product in 1906, though its output was exceeded 
by that of Ohio, the value of its product being $365,793, or 11.27 per 
cent of the total, a gain of $43,368, or 13.45 per cent. Ohio, the great 
clay State, was third in output, but fourth in value in 1906, as in 1905, 
its clay being valued in 1906 at $251,301, a gain of $33,999, or 15.65 
per cent. 

All the States reporting show an increase in the value of product 
except Alabama, Indiana, Montana, New York, and West Virginia. 

Kaolin is reported as being marketed from 10 States, but totals are 
given for only 3, and paper clay from 3, of which South Carolina 
is the leading State. Slip and ball clay are marketed in but few 
States, while fire and stoneware clays are reported from nearly 
every State in the list. New Jersey, Pennsylvania, and Missouri, in 
the order given, are the leading States in value of fire clay reported. 

It will be observed that every variety of clay except slip and stone- 
ware clay showed an increase in value in 1906. Kaolin increased in 
value $42,617, or 13.04 per cent; paper clay, $35,470, or 11.54 per 
cent; ball clay, $31,861, or 19.05 per cent; fire clay, $348,543, or 22.79 
per cent; while slip clay decreased in value from $33,384 in 1905 to 
$31,546 in 1906, and stoneware clay fell from $219,767 to $150,774, a 
loss of $68,993, or 31.39 per cent. 


IMPORTS. 


The following table shows the imports of clay from 1902 to 1906, 
inclusive: 


Classified imports of clay for consumption 1902-1906, in short tons. 


All other clays. 
Kaolin or china ay T 
clay. oe aa EX otal. 

Year. Unwrought. | Wrought. Common blue. 

Quan- | Quan- Quan- ',- Quan- Quan- 

tity. Value. tity. Value tity. aes tity. ' Value tity. Value. 
SNe ue es ee eat’ are tee CA PEU (SM SEU iM 
1902....| 149,029 | $883,002 28,931 $138,032 3,002 $47,093 7,815 $86,588 | 188,777 ‘$1,154,805 
1903. ...| 157,088 898,573 32,691 | 152,018 2,725 | 36,211 10,165 110,794 — 202,669 (a1, 19%, 418 
1904....' 160,046 891,708 25,402 | 123,241 1,363 | 25,026 5, 263 | 50,364 | 192,074 | 1,090,339 
1905.... 187,803 | 1,019,650 30,661 | 151,583 1,50 38,036 5,900 54,300 225,933 | 1,263,659 

84,578 , 267,780 | 1, 496,082 


Dee 223,404 | 1,208,189 | 33,267 | 166, 366 1,889 | 37,549 9,220 


| | 


e Includes clay not otherwise provided for, valued at $522, but for which no quantity is reported. 
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LIME AND SAND-LIME BRICK.’ 


By Epwin C. EckEr. 


. INTRODUCTION. 


Until recently statistics relative to the lime industry were reported 
in the volume on Mineral Resources in the chapter on stone, while 
the sand-lime brick production was reported in the chapter on clay 
products. This practice had grown up quite naturally, as the earlier 
statistics on lime were gathered ped incidentally to the collection 
of limestone statistics, while the sand-lime brick industry was new 
and unimportant. The recent growth of both industries, however 
seemed to make it desirable to devote a separate section to lime an 
its products, and accordingly this was done in 1905. This year the 
same plan has been followed, but additional material is now pre- 
sented relative to certain technologic features of the industries 
reported on. This is possible owing to the complete responses made 
by individual producers to requests for information as to fuel used, 
uses of their lime, and other particulars. 


LIME. 


PRODUCTION. 


The lime output increased from 2,984,100 tons, valued at 
$10,941,,680° in 1905 to 3,197,754 tons, valued at $12,480,653, in 
1906, an increase of 213,654 tons in quantity and of $1,538,973 in 
value. The average pue per ton was $3.67 in 1905 and $3.90 
in 1906, an increase of $0.23 per ton. 

There was an increase in value per ton in almost every State, the 
cause given in almost all cases being increase in cost of fuel and su 
plies and increase in cost of labor. "The figures given represent the 
net value of the lime. 

The number of lime burners reporting a production in 1906 was 
1,012; the number giving complete record of fuel burned was 951. 


a'The tables on the production of lime and of sand-lime briek, respectively, were prepared by 
Miss A. T. Coons and Miss B. W. Bagley. of this Office. 

b Does not include value (3408,548) of limestone burned at sugar refineries and alkali plants, but not 
included in the tonnage for 1905. 
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Detailed statistics of lime production during 1905 and 1906, by 
States, are given in the following table: 


Quantity and value of lime burned in the United States in 1905 and 1906, by States, in 


short tons. 
| 1905. 1906. 
State. | Average Average 
Quantity. Value. | price per Quantity. Value. | price per 
| ton. | ton. 
Alabama..... : » T 79, 973 $292, 162 $3. 65 92, 403 $341, 627 $3.70 
Arizona........ "- 5, 298 | 32,557 6. 15 14, 084 96, 470 6. 55 
Pa TT T AAA 2A VAR 20, 424 114, 846 3.90 30, 348 121, 953 4.02 
California........ THEE | 67, 476 535, 157 7.93 | 73,941 601, 557 8.19 
Colorado....... aes T 10, 115 48, 459 4.79 | 6, 595 32,020 4.85 
Connecticut...... 70, 558 261, 509 3.71 90, 457 411,853 4.55 
FIOrId8. s.s. s 10, 719 | 63, 950 5.97 18, 362 71,382 3.89 
A O PAS: 16,200 49,580 3.06 18, 903 72,840 3.85 
oT t To PERIPE E E FA TS 6, 094 44,733 6. 08 5, 932 39, 840 6.72 
Iliinols....:.. va t Ralbkes432ià | 98, 007 421, 589 4. 26 121, 546 534, 118 4.39 
uri T VAPORE HN y 106, 408 366, 866 3. 45 114,819 353, 648 3. 08 
Indían Territory............. 100 | 650 6. 50 510 3,350 6.57 
D TET s ; 19, 360 76, 904 3. 97 17, 497 78, 366 4. 48 
Kansas...... ; 2,795 17,242 6.17 1, 560 10,217 6.55 
Kentucky...... ; 0,556 | 28, 393 2.97 9,784 28, 081 2.87 
MEMO: SE Sai 220, 927 971, 305 4. 40 228. 208 1,066,275 4.67 
Maryland........ > 134, 431 360, 247 2. 68 127, 863 350, 460 2.74 
Massachusetts................... 84, 380 395, 326 4. 69 119, 267 563, 100 4.72 
Michigan..... E joa. 45, 089 192, 844 4.01 68, 133 281, 465 4.13 
Minnesota.. 18, 977 81, 093 4.27 19, 920 93, 555 4.70 
Missouri.... 186, 173 787,069 4, 23 207,334 916, 693 4.2 
Montana......... ee ee e 4.073 22. 436 5.51 4, 745 30, 098 6.34 
Nevada....... AA IPP E, ACUSA IR 150 2, 400 16. 00 
New Jersey..... . 40, 659 168, 775 4.15 42,714 187,978 4. 40 
New Mexico......... 400 2.625 6. 56 1,790 9,975 5.51 
New York.. Lad aFRtrURIiiil 114, 876 490, 845 4.27 114, 620 519, 855 4.54 
North Carolina... : 1, 792 7,980 4. 45 5, 896 41, 468 1.08 
POMS. is aetati aei M Tm 327,373 1, 056, 721 3. 23 331, 972 1, 100, 133 3.31 
Oklahoma...... 400 4, 000 10.00 120 1,500 12.50 
Oregon...... à; A 7, 886 74,745 9. 48 3, 934 32,388 8.23 
Pennsylvania........ > 620, 018 1, 672, 267 2.70 624,060 | 1,857,754 2.98 
Rhode Island........ a 6, 461 | 42,743 6. 62 7,003 | 54, 569 7.79 
South Carolina. . e 7,955 34, 440 4.33 | 7,134 34,719 4.87 
South Dakota.. : i5 45225 4, 165 26, 308 6. 32 3, 666 23, 930 6.53 
Tennessee........ a, e 75, 667 252, 908 3.34 83,047 307, 165 3. 70 
(3.2 AAA ee TET TE 31,984 142, 470 4. 45 41, 183 192, 527 4.67 
Utah..... e 12, 765 69, 089 5.41 17, 461 86, 518 | 4.95 
Vermont....... doa a i 39, 620 188, 921 4.77 32,755 167,393 5.11 
Virginla........ "ess 114, 221 396, 434 3.47 104, 468 382, 083 3. 66 
Washington.. ; TRE | 27, 935 160, 985 5.76 59, 094 347,924 5. 89 
West Virginia.... dre ec 104, 156 255, 337 2. 45 98, 447 257, 333 2. 61 
Wisconsin.... i AO 214,872 726, 071 3.38 225, 633 769, 808 3. 41 
Wyoming........ F- 262 3,099 11. 83 396 4, 265 10. 77 
Total... 2. 084, 100 1210, 941, 680 | 3 3.90 


| 
i 


3.67 $19.) 12, 480, 653 


a Not including value ($408,548) of limestone burned for lime at sugar refineries and alkali plants. 


The following table ne the value of the total lime production in 
the United States for the years 1896 to 1906, inclusive: 


Value of total production of lime in the United States, 1896-1906. 


O aaa caet $6, 327, 900 | 1902................02.0- 00 $9, 335, 618 
CA 6, 390, 487 | 1903......................... 9, 255, 


errado 8, 204, 054 | 
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USES OF THE LIME PRODUCED IN 1906. 


In the following table the total lime production for 1906 is classi- 
fied according to the uses for which it was sold, as reported by the 
lime manufacturers. This table, though complete, is in far from satis- 
factory shape, but at present it does not seem possible to correct it. 
The desirable improvements are two: (1) A closer classification of 
the uses to which lime is put, for 1t will be seen that the table includes 
obviously conflicting and duplicate uses, and (2) an allowance for 
the limestone sold direct to users who burn it into lime and apply 
it in some of the industries covered by the table. At present this 
last item is partly included in the present chapter, under lime 
and partly in the chapter on stone, under limestone. It is hoped 
that in future reports it will be possible to make a more satisfactory 
grouping. 

Though defective to the extent above noted, the table is of inter- 
est as giving the first approximate data for determining the relative 
importance of the structural and the chemical uses of lime. It will 
be seen that the lime sold for structural uses as building lime, hydrated 
lime, for sand-lime brick manufacture, for slag cement, and for 
quick-lime brick, amounted to 2,647,724 tons out of the total lime 
production of 3,197,754 tons, leaving 550,030 tons for the various 
chemical industries. | 


Production of lime in the United States in 1906, by uses, in short tons. 


| 
Use. | Quantity.' Value. 
Building lime si de E A 2,506, 452 | $10,247, 579 
Hydrated lime trotar rap o dias | — 120,357 479,07 
Sand-lime brick siesta ee e a i a 19, 737 85, 845 
Slag Goment cas ie hei A véda A ADA eos 175 500 
Quick-lime DC. is avon noo cts ia ta 1,003 4,391 
Bugar factories ¿Doria esa EF rose 99 tana eed ERICO AEN PRAE eae 28, 678 128, 547 
Fertilizer coio cene satan ese P E EC dade M adt ne deed A 300, 024 713,336 
Steel WOTKB oir is cee tiie NR e ha ME dare eae 11,517 ,100 
Paper milla act c "n 53, 266 ,271 
Gigss WOFIKR. (nose derum pi Eeaob o a aa 20,558 62, 216 
Ammonis ls erede duae EP NE Sir Peel ER AREE E ees rid 2,049 |. 5,643 
Water purifications: MC "— —Ó———————Ó——————— 2, 965 10, 950 
A iu eo oso Pese ue ett onda awe ead Qe dus Kd idt ea DET 1,050 3, 000 
Chemical WOTKS iot a See E eode eem Dudas d wee ihe 79, 932 282, 400 
Acetate Ime. oed ior SS EE see See eee T UA MER RR adde e ea ye 2, 400 12,000 
Lead wells | ————— —— — —— — UE 10, Ls mo 
Sheep:dIDDIDE oss sees he oe She ES OR Sade PRESE dm Aem qae LE 
sl A d occ 7, 472 37, 780 
Alkali WOIKN. 366 sisi ra nire A ee d ite es 2, 450 9, 000 
Cyenidl uei ———— —————M————— — M P" po m Ros 
DE Planes nnn j 3 
BORD. cu E RI Kad ada es Raha eee cae eee a si CEN aUe Idee 6, 000 27,000 
O A O ys dood eiua UM RE eae | 3,197,754 | 12,480,653 


FUELS USED IN LIME BURNING. 


The total lime output of 1906 was 3,197,754 tons, made by 1,012 
producers. Of these, 951 makers, producing 2,808,986 tons, replied 
to the questions as to character and quani of fuel used. The 
data presented below cover, therefore, about 90 per cent of the total 
American lime industry. 
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Kind and quantity of fuel used in burning lime in 1906. 


; Num- 
: Quantity 
Kind of fuel used. Quantity of | “oflime ; "Erol 


fue 8 
burned. using. 
Short tons. 
Wood Se oti bi cle i ie hats is weal et cect a de eM eerie a cords.. 412,359 921.073 285 
SHAVINGS A A A QE uot RS short tons 22,945 43.077 3 
A Rs x LAS CER Ov VRE TA RRO DORN eae a oes do.... 357,735 | 1,150, 220 549 
CORO 2d Lear Quer mx cerae Marca petias d pcd ati tp E eY do.. 2.160 9, S89 1 
Dil Se uv ro A IS v ee aka ene fn barrels 24, 486 16.921 3 
QUT NECI cubic feet 236, 435, 000 60, 760 6 
Mixed doge s 21:555 
OOO d aeo IS A A os E eic UU cords.. 1, - 

A A dea aie E oak short tons 95, 960 } 429, 411 6 

WOO ee cu evi EI A Sr nee enn ue oie inne Oia cords 1,120 1 

CORA aio short tons 150 : 

NV O00 uui he E te e te idee UL Dima ee ea MEE cords.. 300 ' 

COB pec cs ae oa tien ae wae ie ia short tons.. 2,000 18, 286 l 

COR A Er Os are 500 

AS O € DIRE DEN E MIA ME Rn MA a | 28,685 ; 9 

(Codls uoc eA E EI. Kobe dt RO RN E do.... 31.386 

(6577 REPRE TS cubic feet..! 193.543,000 \ 128, 944 | 9 

AA a O A EN | 2, 808, 986 | 951 


The total quantity of the various kinds of fuel consumed in the 
American lime industry during 1906 was, therefore, as follows: 


Total fuel consumed in burning lime in 1906. 


WOO A Sela edad oe Besta eens See cords. . 484, 24] 
SHAVINGS rr ao short tons.. 22. 045 
¡E aee er vates omatus pu i He nU ie uL do.... 501, 081 
CORO AA rel Sec Ld a LA LUE OR o.. 4, 098 
On MP NUM CR EC CP FT Res Scere Ns aod titel ES cubic feet.. 429, 978, 000 
O1 AA EE E NE EE EAEE es ees ee E E barrels. . 24, 486 


The “gas” in the above table includes both natural gas and pro- 
ducer gas, as can be determined from its fuel efficiency. 


FUEL CONSUMPTION PER TON OF LIME. 


The most valuable use to which the above data may be put is, of 
course, the determination of the. average fuel consumption per short 
ton of lime burned with different kinds of fuel. Disregarding the 
product from the plants using mixed fuels, these averages are as 
shown in the following table: 


Fuel consumption per short ton of lime burned in 1906. 


Wool CREER amin ne toa oes A cord.. 0. 448 
SAVIN GR aca cose ne ters de Gaede oh akin E A bee ALME short ton 020 
E A T eda E. do.. 311 
COE O LO SIE Pun ng TORE NA O E AA do.. 219 
Oise A eect eats he 5 fn a M Pg Ne d adm enu ete male barrels.. 1. 447 
OD OEE cH TE DE Leet cubic feet.. 3,891 


HEAT LOSSES IN THE LIMEKILN. 


It is of course possible to carry these calculations & step further 
and to determine the average efficiency—or inefficiency—of all the 
limekilns in the country. By using average values for the heat 
units in the various fuels we can determine that in 1906 the heat 
utilized in all limekilns averaged 7,413,500 B. T. U. per ton of burned 
lime. In a volume” published recently the writer calculated the 


9 Eckel, E. C., Cements, Limes, and Plasters, New York, 1905, p 99. 
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theoretical heat requirements for lime burning and stated that in 
burning a pure nonmagnesian limestone they would amount to 
2,113,600 B. T. U. per short ton of limestone, wiuch is closely equiva- 
lent to 3,774,300 B. T. U. per short ton of burned lime. On com- 
eee this quantity of heat actually required in burning a ton of 
ime with the quantity used during 1906 it will be seen that the 
average limekiln wastes almost exactly half of all the fuel put into it. 
There is evidently still considerable room for improvement in lime- 
burning methods. 
HYDRATED LIME. 


In sending out the statistical inguiries for 1906 an attempt was 
made to secure data relative to the Ts dpateddlime industry, with the 
results set forth in the following tables. "Though a gratifying number 
of replies were made to the questions which bore on this industry, 
there is no doubt that the statisties below are relatively incomplete 
and do not give a fair idea of the present status of this comparatively 
recent develonmient in lime manufacture. It is hoped that in future 
years greater completeness will be attained. 

The reports show that in 1906 the total quantity of lime hydrated 
by the burners and marketed as iydeated lime was 120,357 short 
tons, valued at $479,079, or $4.15 per ton. It is practically certain, 
however, that much of the product reported as building lime was in 
reality hydrated lime. 

The number of lime-hydrating plants which reported as having 
operated in 1906 was as follows: 


Number of lime-hydrating plants in operation in 1906, by States. 


A la alae ice ai L Miechipgfossess dedito ads 1 
IN A roaie daine Eear araa l New LOFK esomler2e PRIM 1 
Connecticut................ l.c ss. D. A A A etc ci eR 8 
GROOT aes loue sec nde ee a eae iuit 2-- Pennsylvania... lioe lx 8 
¡A t EV EE epedeL Kw 2 N est VATER soci dees ee 1 
o: ie leny atid wae eds I — MaASCONSINe side ei cde lados Looe l 
KIDS ccc ly ds 1 — 
Malle sowie e cua dy 1 Toto todas pr wes 30 


IMPORTS AND EXPORTS. 


The imports of lime for consumption into the United States in 1906 
were 20,692 short tons, valued at $91,241, as against 22,247 short 
tons, valued at $84,564, in 1905, and 22,297 short tons, valued at 
$82,008, in 1904. 

The exports in 1906 were valued at $101,668, as against $76,658 
in 1905. . 

SAND-LIME BRICK. 


PRODUCTION. 


The year 1906 showed fairly prosperous conditions in the sand- 
lime brick industry, the product being valued at $1,170,005, an 
increase of 20 per cent over the value, $972,064, in 1905. During 
1906 the value of the common building brick made by this process 
averaged $6.71 per thousand, as against $6.58 in 1905. The front 
brick averaged $10.42 per thousand, as against the 1905 average of 
$11.02. Almost 90 per cent of the entire sand-lime product is mar- 
keted as common brick, a result which could hardly have been antici- 
pated when this brick was first introduced into this country. 
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oe statistics for 1905 and 1906 are presented in the following 
table: | 


Production of sand-lime brick in the United States in 1905 and 1906, by States. 


1002. 
Num- | Common brick. | Front brick. | Fancy brick. | 
ber of | === == Ss 
oper- p » T a 
State. sme (Quan) Quan || qu RATE a 
due (thou Value (thou | Value (thou- | Value 
a sands) sands) | sands). 
Ir o.o onosooann | 3| 1,552 | $11,645 | (a) | (a) |....... Sena: eee $23.727 
Arizona, Colorado, Ore- | 
gon, and Washington... -| 5 725 5,947 | 1,281 ($15,151 (a) . (a) $121 21, 289 
Arkansas, Kansas, Minne- | 
sota, Nebraska, South 
Dakota, and Texas...... 9 | 20,425 | 133,784 | 2,490 | 30.480 |.........ooococohoo...... 164. 264 
California.................. 5 | 4,215 | 32,534] (2) (a) (à ^ (9 ed 34, 659 
Delaware, Maryland, New 
Jersey, and Virginia..... 7 | 12,401 | 80,639 587 | 7,237 (a) (a) O eda Siek 88, 876 
Florida, Kentucky, Mis- 
sissippi, South Carolina, 
and Tennessee........... 10 | 12,025 | 89,900 | 1,650 | 17.070 5) $500 |........ 107.470 
Illinois and Wisconsin..... 4| 4,451 | 25.524 350 | 2.875 |........ A TAS tai 28,209 
Indiina... enn err eme 6 | 11.413 | 57,655 $00 | 7,5 (a) | a) E | 65.05 
LOWG £o cos era Ueelic ee d iui: 3| 3.974 | 28.793 a) (a) (a) (a) 1.884 38.652 
Michigan................... 12 | 24.841 | 155,883 | 1,577 ' 12.803 | (a) (0). "oed ' 169. 302 
New York................. 7 11841 | 81.804 | 3,478 1 41.300 |........ NC E oido | 123.104 
North Carolina............ 3' 3,185 | 20,953 660 | 8.150 |........ BA EI MGE MA. 29,103 
OO ers ese ake tac, 4 | 2,193 | 12,351 (2) (2) Miu Be eae PAE: i 14,058 
Pennsylvania.............. | 6 | 5,890 | 46,290 a) (a (a) | (a) pe 63. 226 
Other States b........Lsuuulueuuuu. aci movet 3,689 139,863 | 173, 3,838 '........ O) 
Total ssai certian | 84 119.131 783.702 | 16,562 182.519 198 | 4,338 | 1.505 972.064 
Average value per M....... | ux | — | Po ot ee IA | 2L OL usas npo t 
i ! l 
19090. 
| ! | ! | | 
Alabama, Kentucky, Mis- | | | 
sissippi, and Tennessee... 6! 6,877 | $51,079 | 1,276 $11.947 |............... AAA $63 . 026 
Arkansas, Kansas, Minne- | | 
gota, Nebraska, South | | 
Dakota, and Texas...... 814,877 | 96.128 | 1.807 | 17.962 | (a) | (a) i........ ! 114.390 
California.................. | 4| 4537 | 38,789 | 1.900 | 22,400 eee, 61.159 
Colorado and Idaho....... 4 569 | 6,043 | 2,191 | 22,743 |.......1........ | (0 | 31,464 
Delaware, Maryland, and | | 
Virginia..............2.. 4' 9,403 | 61.719 (2) (C RES EEE de oe aces | 67.119 
Florida.................... | R 111.678 | 83,306 | (a (a) Wea eee IAE A 89. 306 
A ewe d 3) 5,139 |. 37.701 (a) (3) NN A Mees 40.70) 
Illinois and Wisconsin. .... | 4| 8,150 | 49.150 690 | 6,060 |...........- ls eee ee eee 55.210 
Indiana.................... | 6 | 17,077 | 84.361 326 | 2,474 | (9) (a) j.......- R6. SO 
TOWA I s one cA ES RS 3| 3,021 | 28,271 (a) (a) a) (8) (a) 38, 255 
Michigan................... | 11 | 27,281 | 162,879 | 1.796 | 12,022 | (a) (a) AREA 174.921 
Now Jersey .....o.......... 3j 6,520 1 49,143 a al a [con ame So... (8) 50, 143 
New York................- | 9 | 21,288 | 169,257 | 1.910 | 22.064 ]....... ........ | XENON | 191.321 
North Carolina............ 31 3,147 | 22,225 (a) (0). Wb ee celica acus ecd aod 32.975 
ONO ose bead itia oda i 4, 1,232] 7,049] (a) E RECEN Gack tear | Beth i | 10.184 
Pennsylvania.............. | 7| 6.673 | 50,211 | 978 | 12.710 1....... Pt COR 62.921 
Other States 0.0.0... O A 2,718 | 32,963 | 121, $3.473 | $5.876 | (9) 
[Poe oa oe ee apn On le ll "e Er EN CAUTE TRU ea N 
Total cust edet 87 148,069 97 gi 15,682 163.345 | 121; 3.473 | 5,876 ¡1,170,005 
Average value per M....... eee ESAE | iim MS | 10. 42 aes 8.70 |........ ee 
| | 


a Included in Other States. 

b Includes all products made by less than three producers in one State, to prevent disclosing individual 
operations. 

c The total of Other States is distributed among the States to which it belongs in order that they 
may be fully represented in the totals. 


Value of production of sand-lime brick in the United States, 1903-1906. 


Number of! Value of 


Year. plants. | product. 
— = ——— aes Eja) = uso 
Loo hee bones O RECIPE tes Lika 16 | $155,040 
O da e E rd HAMM 57 463.128 
la ace NIMM CMM HOUR viagra sou SORTI IN abene | 84| — 072.064 


jones laa ou ler melted c I i eiu atl Haat ae oe | 87 | 1.170.005 
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THE CONSTITUTION OF SAND-LIME BRICK. 


In previous publications on the sand-lime brick industry the writer 
has stated that conclusive evidence had not yet been produced as to 
the constitution of the binding medium of sand-lime brick. The 
advocates of the new product not only claimed that a definite lime 
silicate was formed during processes of manufacture, but usually 
made the additional claim, by implication at least, that this silicate 
was the same as that which exists in Portland cement. The fact was 
overlooked that purely chemical means could not be relied on to prove 
these facts, if facts they were. Under these circumstances the writer, 
admitting his own incompetency to decide the question, believed it 
advisable to consider the matter unsettled, pending a decisive test 
by the only means possible—the petrographic microscope, used by 
one of the very few investigators intimately acquainted with the lime- 
silicate series. 

During the past year evidence has been submitted which seems con- 
clusive. Mr. Frederick E. Wright, at the writer's request, examined 
several specimens of commercial sand-lime brick in the geophysical 
laboratory of the Carnegie Institution. Mr. Wright states that the 
binding material of these specimens is a hydrous lime silicate some- 
what akin to the familiar minerals of the zeolite group. The reactions 
involved in the formation of such a hydrous silicate from lime and sand 
in the presence of steam are simple and well known. It is to be noted, 
however, that these reactions are in no way comparable to those which 
take place during the processes of Portland cement manufacture and 
that the binding material of sand-lime brick is very different in com- 
position and relationship from Portland cement clinker. 

It may safely be assumed, then, that a sand-lime brick as marketed 

consists of (1) sand grains held together by a network of (2) hydrous 
lime silicate, with probably (if a magnesian lime were used) some allied 
magnesian silicate, and (3) lime hydrate or a mixture of lime and 
magnesia hydrates. These three elements will always be present, and 
the structural value of the brick will depend in large part on the 
relative percentages in which the sand, the silicates, and the hydrates 
occur. 
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GLASS SAND, SAND, AND GRAVEL. 


By Ernest F. BURCHARD. 


GLASS SAND. 
DEVELOPMENTS. 


Late in December, 1906, certain newly opened deposits were 
reported to have begun producing glass sand, but their production 
is not included in the statistics given herein, which are for the calen- 
dar year 1906. One of these deposits is on White River, near Guyon, 
Ark., and others are near Fredonia and Fall River in southern Kan- 
sas. Development of sands in these localities will prove of great 
importance to the glass-making industry in the gas belt of Kansas 
and Indian Territory. Heretofore manufacturers alike of bottle 
flint, and window glass in this region have been obliged to depend 
on sand el as from eastern Missouri, which were largely controlled 
by glass makers in that district. On account of the distance of the 
eastern Missouri glass sand from the Kansas markets freight rates 
have brought the cost of the material at those markets up to three 
or four times the net price at the quarries, while, as a consequence of 
car famines and of the natural disinclination of some producers to 
supply raw material promptly to competitors, the Kansas manufac- 
turers and their customers have recently suffered serious inconven- 
ience. Shortage of raw materials has resulted in shut downs, tie 
ups, cancellation of contracts, increased cost of the manufactured 
products, and o losses to the trade and to the consumer. 

The opening of the northern Arkansas deposits has been made 

ossible the recent building of the White River branch of the 
fissouri Pacific Railway, while the increased demands of the local 
district and the saving in freight rates are responsible for the develop- 
ment of the Kansas deposits. The occurrence and character of 
these deposits have been described in the fifth and eighth of the 
series of papers cited below. 
CHARACTER. 


Glass sand is derived mainly from pure quartz sandstone, of vary- 
ing degrees of induration, by crushing it into its component grains 
and then cleaning and drying the product. A high degree of purity 
(see analyses, page 7) is required for a glass sand, consequently 1t 
is not so abundant as, and is more expensive to prepare than, other 
grades of sand. The cost of preparation of glass sand in po 
to its selling price. is higher than that of fire sand, molding sand, 
furnace sand, etc., which are impure silica sands containing argilla- 
ceous material that must be washed out in cleaning a glass sand. 
The production of fire and other sands is therefore the more profit- 
able, and many firms are producing them in preference to glass sand, 
although they may have material fairly suitable for the preparation 
of the latter. T 
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PRICES. 


There are such wide local variations in the price of glass sand that 
no average figures can be given for the country at large. In the 
Mississippi Valley, in the illinois-Fox River district, and near the 
mouth of Missouri River, where extensive deposits of easily quarried 
sand are close to transportation routes, glass sand is produced on a 
large scale and comparatively cheaply, so that the cleaned and dried 
product is sold at orn 65 to 75 cents a ton. Eastward and west- 
ward from the middle Mississippi Valley, until the coast States are 
reached, prices are higher, and it appears that they are largely con- 
trolled by the prices which the central producers receive for their 
sand plus the freight charges on that sand to centers of consumption. 
These considerations bring the prices approximately to the following 
figures per short ton for the outlying States: Ohio, $0.998; Penn- 
sylvania, $1.49; West Virginia, $1.44; Minnesota, $1.30; Colorado, 
$1.25. Sands in New Jersey, New York, and Virginia approximate, 
respectively, 60, 80, and 78 cents per ton, while in California 80 cents 
is an average price. Some of the Massachusetts sand is of exceptional 
purity and is so carefully prepared for special uses that it brings an 
extra price, averaging slightly above $4.50 per ton. 


LITERATURE. 


Papers published by the United States Geological Survey, in 
which the character, distribution, relation to markets and fuel sup- 
ae and methods of extraction and preparation of glass sands are 


iscussed, are listed below in the order of their dates: 


Werks, JosePH D., Glass materials: Mineral Resources U. S. for 1883-1884, U. S. 
Geol. Survey, 1885, pp. 958-973. 

, Glass materials: Mineral Resources U. N. for 1885, U. S. Geol. Survey, 1886, pp. 
544 559. 

CAMPBELL, M. R., Description of the Brownsville-Connellsville quadrangles, Pennsyl- 
vania: Geologic Atlas U. S., folio 94, U. S. Geol. Survey, 1903, p. 49. 

Coons, A. T., Glass sand: Mineral Resources U.S. for 1902, U. S. Geol. Survey, 1904, 
pp. 1007-1015. 

Burcnarp, E. F., Requirements of sand and limestone for glass making: Bull. U. S. 

Geol. Survey No. 285, 1906, pp. 452-458. 

, Glass sand of the middle M basin: Bull. U. S. Geol. Survey No. 255, 

1906, pp. 459-472. 

Stose, Gr. W., Glass-sand industry in eastern West Virginia: Bull. U. S. Geol. Survey 
No. 285, 1906, pp. 473-475. 

Buncianp, E. F., Glasaad industry of Indiana, Kentucky, and Ohio: Bull. U. 8. 
Geol. Survey No. 315, 1907, pp. 361-376. 

, Notes on glass sands from various localities, mainly undeveloped: Bull. U. S. 

Geol, Survey No. 315, 1907, pp. 377-382. 


MOLDING SAND. 
USE AND CHARACTER. 


The material used in making molds and cores for casting iron, steel, 
brass, and other molten metals is termed molding sand. It varies from 
clayey loam to a clean, sharp, coarse sand, according to requirements. 
Practice is so diverse in various lines and in different foundries that 
not only is a great variety of so-called sand used in its naturalstate, 
but in many instances various other ingredients, such as loam, 
clay, oil, flour, and molasses, are mixed in definite proportions with 
the sands to give results desired. Three essential qualities in molding 
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sand are refractoriness, porosity, and bond. The grain of the sand 
should be such as to meet the requirements. Its size affects directl 
the porosity of the material and the character of the work for which it 
is used. In general, the finer and more intricate the design the finer 
the sand required. The refractory nature of the sand and clay is gov- 
erned by the presence of a high content of silica and the absence of 
such fluxing constituents as lime carbonate, alkalies, and iron oxides. 
The material, including the bond, must possess at the same time plas- 
ticity and strength. It must be plastic in order to be molded around 
the pattern, and it must have sufficient strength to stand when unsup- 
ported by the pattern and to resist the impact of the metal when 
poured into the mold. Too much clay and iron oxide will cause the 
mold to shrink and crack under the intense heat, yet too little will 
cause it to dry and crumble, if not to collapse entirely. Under a 
simple preliminary examination a good sand should show to the 
unaided eye grains nearly uniform in size, angular rather than round, 
and when spread on dark paper it should show no dust. To the touch 
the sand should feel sharp rather than smooth, and when moistened 
with 10 to 20 per cent of water it must be capable of being formed into 
balls which will not become pulpy nor be too easily crushed. 


COMPOSITION OF SANDS. 


It is evident from the foregoing statements that the physical prop- 
erties of molding sands are of much more importance than their chem- 
ical composition. "The difference in composition between glass sands 
and moldin sands is shown in the following table. Sands which on 
analysis fail to reach the required purity of a glass sand may possess 
still greater intrinsic value as molding or furnace sands. 


Analyses of American glass sands and molding sands. 


Iron Magne- 
ailea- | NAY: oxide Dune ns Color. Grain. 
(SiO). (AlgO3). (Fe304). (Ca0) (MgO). 
1. Sand for clear flint glass.| 99. 659 0. 310 0.011 0. 020 White. m m P 
| neh) +. 
2. Sand for window glass ..| 98. 87 .21 . 08 . 24 .12 | Gray. Do. 
3. Sand [for green bottle 97. 50 1-00: f° 007 vuv .90 | Pale yel- Do. 
glass. ow. 
4. us for delicate mold- 81. 50 9. 88 3. 14 1.04 a NS A Fine. 
ng. 
5. Sand for medium - class 84. 86 7.03 | 2.18 . 62 GOB NE Medium. 
molding. 
6. Sand for heavy castings.! 82.92 8. 21 2. 90 202 A A Coarse. 
! 1 | 
LITERATURE. 


The following three papers, arranged chronologically, contain much 
valuable information concerning molding sands. The last paper is 
probably the most complete that has yet been published COD d 
the sands of a particular area, and it embodies tabulated results o 
considerable experimental work on the physical properties of the 
material. 

MERRILL, G. P., Guide to the M EU the collections in the section of applied geology. 
Nonmetallic minerals: Rept. U. S. Nat. Mus. for 1899, 1901, pp. 474477. 

EckEL, Epwin C., Molding sand, its uses, properties, and occurrence: Twenty-first 
Rept. New York State geologist, 1901, pp. 91-96. 

KÜüMMEL, H. B., and others, Report upon some molding sands of New Jersey: Ann. 
Rept. State geologist of New Jersey for 1904, 1905, pp. 189-246. 
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The sand and gravel production reported to this office in 1906 was 
32,932,002 short tons, valued at $12,698,208; in 1905 the production 
reported was 23,204,967 short tons, valued at $11,223,645; there was, 
therefore, in 1906, an increase in quantity of 9,727,035 short tons and 
in value of $1,474,563. This large increase in quantity with a com- 
paratively small increase in value is due to the fact that a large quan- 
tity of material, especially gravel having a merely nominal value, was 
reported as used for filling by contractors, railroads, etc. — . 

xclusive of gravel, from which a large part of the sand is screened, 
the total sand reported in 1906 was 24,501,992 short tons, valued at 
$10,067,668, which, compared with the production of 18,782,111 tons 
of sand, valued at $9,422,988, in 1905, shows an increase in quantity 
of 5,719,881 tons and in value of $644,680. A large quantity of the 
sand classed as “ other sand” is used, as is the cheaper gravel, for filling 
purposes by railroads and contractors, and has a low average price, 
running as low as 8 and 10 cents per ton, the average value being about 
25 cents per ton. 

The price of sand and gravel varies, wea to the use to which 
it is put, from 8 or 10 cents per ton to nearly $5 for some of the finest 
erades of glass sand. This value, as is the case with all the values 
given for sand and gravel, represents the net value of the material, 
free on board at point of shipment. 

Pennsylvania reports the largest value of production of.sand and 
gravel in the United States, which includes first rank in the produc- 
tion of glass sand, engine sand, and sand for “other uses," the total 
roduction for 1906 being 5,232,875 short tons, valued at $2,480,811. 
Now York ranks second in value of output, the total reported for 
1906 being 4,097,485 tons, valued at $1,373,169. The greater part 
of this production is building sand, in the total output and value of 
which the State ranks first. Both Pennsylvania and New York are 
exceeded in quantity by Indiana, which is credited with 6,221,775 tons, 
valued at $1,035,352. Ohio, having the largest output and value of 
molding sand, ranks third, the total production of sand and gravel 
being 2,424,274 tons, valued at $1,254,442. The order of other 
States in rank of value is Illinois, Missouri, and Indiana, each pro- 
ducing sand and gravel valued at over $1,000,000. 

Glass sand, which on account of the purity of sand required com- 
mands the highest average price, increased in production from 
1,060,334 short tons, valued at $1,107,730,in 1905, to 1,089,430 short 
tons, valued at $1,208,788, in 1906, an increase in quantity of 29,096 
short tons and in value of $101,058. Pennsylvania ranks first in 
quantity and value of production of this material, the output being 
reported as 342,967 short tons, valued at $510,910; West Virginia 
comes next, with an output of 158,093 tons, valued at $227,225; 
Illinois is third, producing 238,178 tons, valued at $156,684. Other 
States having an output of over $50,000 in value are, in order of 
rank, New Jersey, Ohio, and Missouri. 

The molding sand reported in 1906 amounted to 3,371,103 tons, 
valued at $2,063,151; in 1905 this product was reported as 3,084,098 
tons, valued at $2,102,423; there was, therefore, in 1906, an increase 
in quantity of 287,005 tons and a decrease in value of $39,272. This 
includes sand used for all kinds of molding—brass, steel, iron, brick, 
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pig bed, etc. The price of this sand varies from 30 cents to over 
$1.50 per short ton, according to the grade of the sand and the class 
of work done. Ohio reports the largest output of this sand, the pro- 
duction for 1906 being 816,540 tons, valued at $555,910. Pennsyl- 
vania, New Jersey, Illinois, and New York follow in the order named, 
each having an output valued at over $100,000. 

The most universal use of sand is for building, and 14,388,378 tons 
of this sand, valued at $5,166,532, were reported in 1906, as compared 
with 10,127,750 tons, valued at $4,284,740, in 1905, an increase of 
4,260,628 tons in quantity and of $881,792 in value. This total 
includes sand for concrete building, all mortar sand, and sand for 
rough and fine plastering, and the value per ton varies from 25 cents 
to $1. New York reports a larger output than any other State— 
3,369,194 tons, valued at $1,045,844. Pennsylvania, Missouri, Illi- 
nois, Indiana, and Ohio come next, in the order named. The greater 
part of this material is dredged from the seabeaches on Long Island 
and from the Delaware, Ohio, Tennessee, Mississippi, and Missouri 
rivers, and is obtained very cheaply. 

The following table shows the sand and gravel output, by States 
and uses, for 1905 and 1906: | 
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IMPORTS. 
Sand valued at $85,566 was imported into the United States in 


1906, as compared with imports valued at $48,710 in 1905 and at 
$55,312 in 1904, an increase in 1906 over 1905 of $36,856. 


SLATE. 


By A. T. Coons. 


PRODUCTION. 


There were 9 States reporting a commercial output of slate in 

the United States in 1906—Pennsylvania, Vermont, Maine, Vir- 

inia, Maryland, California, New York, Arkansas, and Georgia, named 
in the order of value of output. Besides these States Arizona, New 
Jersey, Tennessee, and Utah have deposits more or less developed. 
The production for 1906 was reported as valued at $5,668,346, while 
in 1905 the output was valued at $5,496,207, an increase in 1906 of 
$172,139. In 1905 there' was a decrease of $120,988, as compared 
with 1904, when the value was $5,617,195, and in 1904 the decrease 
was $639,690 from $6,256,885 in 1903, when the value was the largest 
that has been reported. 

There has been & gradual decrease in the number of squares of 
slate made in this country, due to a decrease of export trade, the 
English market, where American slates found considerable sale for 
several years, being now supplied either from the Welsh quarries, 
in consequence of the settlement of strikes in these quarries, or by 
small-sized, cheaper French roofing slates. The decrease is also 
due to labor troubles in the building trades for the last four or 
five years, to strikes in the slate quarries, and to the fact that 
the present building conditions in large cities do not call for slate 
roofs, the roofs being more nearly flat, and the large number of 
patent-roofing processes and tiles being cheaper and more convenient 
than the slate. This condition is, however, offset outside of cities, 
especially in the vicinity of quarries, by the high price of wooden 
shingles and the great durability of slate roofing. The scarcity 
and high price of labor has also been a factor in the decreased out- 
put. Duane the last five years smaller sizes of slate have been 
sold, making the average value lower. The roofing slate in 1906 
was reported as 1,214,742 squares, valued at $4,448,786; in 1905 
the figures reported were 1,241,227 squares, valued at $4,574,550, 
a decrease for 1906 in quantity of 26,485 squares and in value of 
$125,764. The decrease in average value per square was very slight— 
from $3.69 in 1905 to $3.66 in 1906—only 3 cents. 

Slate for milled stock—that is, slate for use in making electrical 
supplies, table tops, mantels, sanitary ware, blackboards, pencils, 
vaults, etc.—has been increasing in value, the demand for material 
of this class steadily increasing. The output for 1906 was larger 
than for any year previously reported on, the value being $1,219,560, 


as against $921,657 in 1905, an increase of $297,903. e 
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The following table shows the value of roofing and milled slate 
quarried in the United States in 1905 and 1906, by States: 


Value of roofing and milled slate produced in the United States in 1905 and 1906, by 


States. 
1905. 
Roofing slate. o 
00 ng Slate Value of moni 
State. mi : 
posi Value. stock value 

SN A A O 50 $350 $9, 650 $10,000 
Cali fomi osi AN A ad Ne eda sad 5,000 40,000 |............ 40, 000 
A NEPOS 1, 500 AA 1,900 
Malls a em pid EE 19, 865 106, 271 117,983 224,254 
META dd ode Ria 25,845 149,315 1, 151,215 
New RA aa eben 1,340 5,360 este cass ee 5,350 
New A wie ba dp Gare Sul owls ATO e 10,354 65,051 1,595 66, 646 
A O 802,170 2,879, 671 612, 234 3,491,905 
WELTON Ca e edo e tee es atte eerie Re aioe Aa aaa 339, 001 1,174, 246 178, 295 ,352, 541 
A A RSA woe US 36, 102 146,786 '............ 146, 786 
TO erated te ore ca eta ne eae a is Soe ee ees 1,241,227 4,574,550 | 921,657 | 5, 496, 207 

1906. 
PATI GA PERRO" A A $5, 000 $5, 000 
Californiu A xat eren s oet ael Ded 10, 000 $80,000 |............ 80, 000 
A A us ae dunt e cid 1,000 5,000 |............ 5, 000 
MBIH8 S e s Loos escena etat ids dde hr e 18, 408 100,916 137,765 238, 651 
Mary An O A EN | — 25,288 ‘ ; 130, 909 
New OI o ofa Seca ee E UM rere oM DERSQ UR | ere ete DONIS A 
INOW dedo) x"""""l"-—-—-—-————— 10, 788 60, 000 12,360 72,350 
IN oso eecdeesaxavcmzxe sueta bedebewaseune 755,966 | 2,710,249 811,900 3,522,149 
Vermont à Sse B ee Sta caca b AI LEUS Idi LL 354, 134 1,189, 799 251,531 1, 441, 330 
METRI sues A A sat 39, 068 172,857 aet 172, 857 
QC MENS HE CREER ROTER 1,214,742 | 4,448,786 | 1,219,660 | 5, 668, 346 


A “square” of slate is the number of slates required to lay 100 
square feet of roof, allowing a 3-inch lap. The estimated weight of 
roofing slate of ordinary thickness is 650 pounds to the square, and 
the slate is generally shipped in carload lots of from 50 to 90 squares 
per carload. 

The following table shows the value of slate for roofing purposes 
and for milled stock from 1902 to 1906, inclusive: 


Value of roofing slate and milled stock, 1902-1906. 


Roofing slate. 


over | mieg | Total 
wumbper o ; Value. 
squares. Value. stock. 

A C OE ,435,168 | $4,950,428 | $745,623 | $5,096,051 
Bu ecl uu a ae 1,378,194 | 5,345,078 | — 911,807 | 6,256,585 
[L1 PEN AT E A ANDR. 1,233,757 | 4,669, 947,906 | 5,617,195 
A E E eee ONE 1,241,227 | 4,574,550 | — 921,657 | 5, 496,207 
jo c a eet ee P D 1,214,742 | 4,448,786 | 1,219,560 | 5,608,346 


The following table shows the average price of roofing slate per 
square since 1901: 
Average annual price per square of roofing slate for the entire country. 


I90L yesan ed Mae ved uri CN A es OS Y ESSE $3. 78 
190 ks Sales ee as dee deca a tu cine alec at 3.40 r 1G Ossian Go oc clnees wan aussie 3. 69 
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The following table shows the total value of the slate production 
of the United States from 1902 to 1906, inclusive: 


Value of slate produced in the United States, 1902-1906, by States. 


State. 1902, 


| 1903. | 1904. 1905. 1906. 
| 
O ER TE $4. 000 $4.7 $14,300! $10.000 $5. 000 
CAÍDA cr AA 31, 500 70, 000 39.200 . 40, 000 80, 000 
COTA cuo t tee s 4,000 |............ E 4, 500 7,900 5, 000 
IS D P EE 206, 558 231, 230 181, 168 224, 254 238. 681 
Maryland | wre dencde teenie we uU EES E S 118, 084 137, 631 133, 972 151, 215 130, 909 
New JofseV.l.o dv ev ce ee eee 32, 000 33, 403 |...........- tH LN eea 
NOW VOPR ENT 126,718 111, 998 71,543 66, 646 72, 300 
Pennsylvania: iia Rar RR AU Ee ien 3, 547,322 | 3,959,906 | 3,633,246 | 3,491,905 | 3,522,149 
ennegse CMM eeu ashe PT RA, A ee E 
E coed N Saunas DDR eerie MEE QN 11 dos 
A AP decade EP 1,404,918 1,502,052 | 1,408,151, 1,352,541 1, 441,330 
VITRIDIA + exe boe ER RARUS hae ais 160,951 . 115.356 130. 208 146,786 172.857 
Dot os | 5,606,051 | 6, 256, 885 5,617,195 | 5. 496,207 | 5, 668, 346 
IMPORTS. 


There is Lunia) no slate imported into this country. In 1905 
slate valued at $8,941 was imported in the form of chimney pieces, 
mantels, tables, etc., exclusive of roofing slate valued at $913; in 
1906 the importations were valued at $9,471, of which $9,243 was 
for mantels. chimney pieces, tables, etc., and $228 for roofing slate. 


EXPORTS. 


The value of roofing slate exported from this country in 1906 was 
$255,785; it was $408,309 in 1905, and $838,683 in 1903. These 
figures show a decrease in 1906 of $142,524 as compared with 1905 
and of $582,898 as compared with 1903. 

The chief slate export trade of this country is to the United 
Kingdom, Canada, and British Australasia. In the fiscal year end- 
ing June 30, 1906, the total exports were: valued at $355,950. Of 
this total about two-thirds went to the United Kingdom, about 12 
per cent to Canada and British Australasia each, about 7 per cent 
to Denmark, and small quantities to the Netherlands, British West 
Indies, Mexico, Venezuela, Cuba, British South Africa, and British 
East Indies. Broadly speaking, for a number of years past the 
exports have gone to the countries named in about the same relative 
proportions. Daun the same period the chief ports whence the 
exports have been shipped have been New York, Baltimore, Phila- 
delphis. Boston and Charlestown, Mass., and Buffalo Creek, N. Y., 
in the order named. 


SLATE INDUSTRY BY STATES. 


Arkansas.—Lack of transportation facilities still prevents the suc- 
cessful operation of the deposits of slate in Arkansas. 
California.—There was no change in the operations in the California 
slate district other than an increased production—from 5,000 squares, 
valued at $40,000, in 1905 to 10,000 squares, valued at $80,000, in 1906. 
Georgia.—The slate quarries in Georgia were worked only part of 
the time in 1906, much of the work done being development work. 
Maine.—There was an increase of $14,427 in the Maine slate pro- 
duction in 1906, the output in 1905 being valued at $224,254 and in 
1906 at $238,681. "The increase was in value of milled stock, which 
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increased from $117,983 in 1905 to $137,765 in 1906, or $19,782. 
Roofing slate decreased slightly, both in quantity and in value— 
from 19,865 squares, valued at $106,271, in 1905 to 18,498 squares, 
valued at $100,916, in 1906, a decrease of 1,367 squares in quantity 
and of $5,355 in value. There was an increase of 10 cents in average 
price per square—from $5.35 in 1905 to $5.45 in 1906. 

The producing localities were Blanchard, Brownville, and Monson, 
Piscataquis County. Producers reported an excellent demand for slate 
. but a scarcity of good labor. 

Maryland.—There was & decrease of $20,246 in the value of the 
slate output in Maryland in 1906. The roofing slate decreased from 
25,845 squares, valued at $149,315, in 1905 to 25,288 squares, valued 
at $129,965, in 1906, a loss of 557 squares in quantity and of $19,350 
in value. The milled stock decreased from $1,900 in 1905 to $1,004 
in 1906, or $896. The Maryland slate was produced at Cardiff, Har- 
ford County, & continuation of the Peach bottom region at Delta, York 
County, Pa. The average price per square was $5.77 in 1905 and 
$5.14 1n 1906, & decrease of 63 cents per square in 1906. 

New Jersey.—The slate deposits near Newton, Sussex County, were 
not operated in 1906. 

New York.—The slate output reported from New York in 1906 was 
valued at $72,360; in 1905 the value reported was $66,646—an 
increase in 1906 of $5,714. The increase was in value of milled stock, 
which was $12,360 in 1906 and $1,595 in 1905, a gain of $10,765. The 
number of squares increased from 10,354 in 1905 to 10,788 in 1906, or 
424 squares, but the value decreased $5,051, or from $65,051 in 1905 
to $60,000 in 1906. The slate producers all reported a better demand, 
but it was for the smaller sizes of slate at less price per square. 

The entire production is the red slate from Granville and Middle 
Granville, Washington County. 

Pennsylvania.—Pennsylvania from the three producing counties— 
Northampton, Lehigh, and York—produced 62.13 per cent of the 
slate output of the United States. This slate - was valued at 
$3,522,149, an increase of $30,244, compared with the output of 
$3,491,905 in 1905. There was, however, a loss in quantity and value 
of roofing slate, which decreased from 802,170 squares, valued at 

2,879,671, in 1905 to 755,966 squares, valued at $2,710,249, in 1906— 
& decrease in quantity of 46,204 squares and in value of $169,422. 
The average price per square for the two years, however, was the 
same, $3.59. 

This loss in production was due somewhat to a labor strike of two 
months in the Banco region during the spring of 1906. Wages were 
reported as higher and cost of supplies greater than in 1905, but the 
general demand was good and steadier than in that year, squares 0 
small slate being more called for than the larger slate. Milled slate 
increased in value from $612,234 in 1905 to $811,900 in 1906, a gain of 
$199,666. The demand for this kind of slate for use as electrical sup- 
plies, blackboards, table tops, mantels, sanitary ware, vaults, school 
slates, pencils, etc., has increased each year, with every prospect for 
future increase. Of the roofing slate the number of squares produced 
in Pennsylvania represents 62.23 per cent of the quantity of roofing 
slate produced in the United States. Northampton County produced 
71.16 per cent of the Pennsylvania output and 44.28 per cent of the 
total for the United States, Lehigh County 27.32 per cent of the 
Pennsylvania output and 17 per cent of the total, and York County 
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1.52 per cent of the Pennsylvania output and 0.94 per cent of the total. 
In milling slate Pennsylvania produced 66.57 per cent of the total 
value of this output for the United States, N ham ton County pro- 
ducing 75.68 per cent of the Pennsylvania output and 50.37 per cent of 
the total, and Lehigh County 24.32 per cent of the Pennsylvania 
output and 16.19 per cent of the total. York County produced none 
of this class of slate. 

The following table shows the output of slate in Pennsylvania, by 
counties, in 1905 and 1906: 


Slate production in Pennsylvania in 1905 and 1906, by counties. 


1903. 
Number of Milled Total 
County squares. Value | slate. | value. 
DOK vase ast se ane e ee eae 16,636 $93,057 $94, 
AN 231, 194 26, ROS 120, 130 946, 938 
NOTTOA IMPOR: a 554,340 | 1,958,906 491,854 2,450, 7 
O E etes wae eae oe | 802,170 | 2,879,671 612, 234 3,491,905 
1906 
proce "c c | 11,468 $59,833 ............. ,833 
Lehigh: oai ua ss aise ok Mene acl coirabx eee NO pede Fea qued l 206,505 141,933 $197, 487 939, 420 
NoOrthaniptoll... sicario alas 537,993 | 1,908,483 614,413 2,522,806 


Tola] ceo cie dd Abe ud Mi LEE ^ 755,906 2, 710,249 | 811,900 | 3,522, 149 


Vermont.—Vermont ranks next to Pennsylvania in slate produc- 
tion both in quantity and value of roofing slate and in value of milled 
stock, producing 29.15 per cent of the quantity of roofing slate and 
20.62 per cent of the total value of led stock and 25.43 per cent of 
the total value of the output. The production increased in 1906 
from $1,352,541 in 1905 to $1,441,330 in 1906, an increase of $88,789. 
The increase was both in the quantity and value of roofing slate and 
in the value of milled stock. The roofing slate increased from 339,001 
squares, valued at $1,174,246, in 1905 to 354,134 squares, valued at 
$1,189,799, in 1906, an increase in quantity of 15,133 squares and in 
value of $15,553, and the milled stock increased from $178,295 in 
1905 to $251,531 in 1906, a gain of $73,236. 

Almost the entire output is from Rutland County, in the vicinity of 
Castleton and West Castleton, Poultney, Fair Haven, North and 
South Poultney, Hydeville, Wells, Pawlet, and West Pawlet, with a 
small output from Northfield, Washington County. 

The average price per square of ey ds slate was $3.36 in 1906 and 
$3.46 in 1905, a decrease of 10 cents per square. However, both 
demand and trade conditions were reported as better than in 1905, 
but labor was high and hard to obtain. 

Virginia.—The slate in Virginia is, commercially, entirely confined 
to roofing slate, and the output was 39,068 squares, valued at $172,857, 
in 1906, as compared with 36,102 squares, valued at $146,786, in 1905, 
an increase for 1906 of 2,966 squares in quantity and of $26,071 in 
value. The average price per square in 1906 was $4.42 and in 1905 
$4.07, an increase of 35 cents. The producers reported the demand 
excellent, prices somewhat irregular, and labor scarce and high. The 
slate was quarried comme in 1906 at Arvonia, Ore Bank, and 
Penlan, Buckingham County. 


STONE. 
By A. T. Coons. 


INTRODUCTION. 


For simplicity of treatment the kinds of stone covered by the 
figures given in this report are classified as granite, trap rock, sand- 
stone, bluestone, limestone, and marble. 

Granite includes true granites and other igneous rocks, as gneiss, 
mica schist, andesite, syenite, trachyte, quartz porphyry, lava, tufa, 
diabase, trap rock, basalt, diorite, gabbro, and a small quantity of 
serpentine. Rocks of these kinds are as a rule quacricd commer- 
cially in quantities too small to permit their being tabulated sepa- 
rately, but the trap rock output of California, Connecticut, Ml 
setts, New York, New Jersey, and Pennsylvania represents an impor- 
tant industry, and it is therefore considered advisable to show the 
value of this stone separately. The trap rock from California includes 
a considerable quantity of basalt. 

Sandstone includes the quartzites of South Dakota and Minnesota, 
but the fine-grained sandstones of New York and Pennsylvania, 
known to the trade as bluestone, are the product of a separate indus- 
try, and their production is shown apart from that of the other 
sandstone. This bluestone is also quarried in New Jersey and West. 
Virginia. In Kentucky most of the sandstone quarried and sold is 
known locally as freestone. The figures given for sandstone do not 
include the value of the grindstones, whetstones, and pulpstones, 
made from sandstone quarried in Michigan, Ohio, and West Virginia. 
Neither does the total sandstone value include sandstone crushed 
into sand and used in the manufacture of glass and as molding sand. 

Limestone does not include limestone burned into lime, bituminous 
limestone, nor limestone entering into the manufacture of Portland 
cement. It includes, however, a small quantity of stone sold locally 
as marble. 

Marble includes a small quantity of serpentine quarried and sold 
as marble in Georgia, Washington, and Pennsylvania. 

The values given in this report represent the net value of the stone 
to the quarrymen—that is, the selling value exclusive of any freight 
charges. en the stone is cut or dressed by the quarrymen and 
sold in this manner, the value of the dressed stone is given. This 
applies especially to the stone quarried for use as building and monu- 
mental stone. The value of crushed stone is the net value crushed 
at the point of shipment. 
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The following table shows the value of the different kinds of stone 
produced in the United States from 1896 to 1906, inclusive: 


Value of the different kinds of stone produced in the United States, 1896-1906. 


Year. Granite. | Trap rock.| Sandstone.| Bluestone.| Marble. | Limestone.) Total. 
1896. ............. $7,944,994 |............ $4,023,199 | 2$750,000 | $2 136 | $8, 387,900 | $23, 965, 229 
1. AAA 8,905,075 |...........- 445 a 900,000 | 3,870,584 | 9,135,567 | 26,876, 671 
1808.............. i 406 |............ 4,724, 412 | 41,000,000 | 3,629,940 | 9,956, 417 | 28,635,175 
1899. AAA 10,343,298 | $1,275,041 | 54,910,111 .284 | 4,011,681 | 13,889,302 | 35.244, 717 
1000... iro se 10,969, 417 | 1,706,200 | 55,272, 865 | 1,198,519 | 4,267,253 | 13,556,523 | 36,970, 717 
MO P 14,266,104 | 1,710,857 | 56,974,199 | 1,164, 481 | 4,965,699 | 18,202, 843 | 47,284,183 
y 0 32e $us 16, 083, 47. 2,181,157 | 59,430,058 | 1,163,525 | 5,044,182 | 20, 805, 385 | 54, 798. 682 
1903. ....-. 2. lere , 703 2,732,294 | 99, 482,802 | 1,779,457 | 5,362,685 ! 22,372,109 | 57, 433,141 
A 17,191,479 | 2,823,546 | 58, 482,162 | 1,791,729 | 6,297,835 ¡ 22,178,964 | 58,765. 715 
905...........--- 17,563,139 | 3,074,554 | 58,075,149 | 1,931,625 | 7,129,071 | 26,025,210 | 63,798,7 
1906. e 18,569,705 |. 3,736,571 | 57,147, 430 | 2,021,898 | 7,582,938 | 27,320,243 | 66,378, 794 

a Estimated. dò Does not include the value of grindstones and whetstones. 


From this table it is seen that the total reported value of the stone 
quarried in the United States in 1906, exclusive of the products men- 
tioned above, was $66,378,794. The corresponding value for 1905 
was $63,798,748, an increase for 1906 of $2,580,046. In 1905 the 
gain was $5,033,033; in 1904 it was only $1,332,574; in 1903 it was 
$2,634,459, and in 1902 it was $7,514,499. The increase for 1906 
over 1896 is $42,413,565. The production of 1902, 1903, 1904, and 
1905 was affected by strikes in the building trades, but continued 
increase in the production of crushed stone and, in 1905, of stone for 
furnace flux caused increased values in the totals. In 1906 almost 
all the producers, and especially the small quarrymen, stated that the 
cost of production had increased on account of increased cost of sup- 
plies, n wages, and lack of common labor; and that less stone 
was produced on account of the cheaper production and increased 
use of concrete, cement, and concrete blocks. 

Granite, trap rock, marble, bluestone, and limestone increased in 
value, while the value of sandstone decreased. 

Granite, trap rock, etc., represented 33.60 per cent of the total 
output in 1906, and increased in value from $20,637,693 in 1905 to 
$22,306,276 in 1906, a gain of $1,668,583. Trap rock increased in 
value from $3,074,554 in 1905 to $3,736,571 in 1906, or $662,017. 
Granite increased from $17,563,139 in 1905 to $18,569,705 in 1906, 
a gain of $1,006,566. 

andstone and bluestone represented 13.80 per cent of the total 
stone output in 1906. Their value in 1906. was $9,169,337, which 
compared with a value of $10,006,774 in 1905, shows a decrease o 
$837,437. Bluestone increased in value from $1,931,625 in 1905 
to $2,021,898 in 1906, a gain of $90,273. Sandstone decreased in 
value from $8,075,149 in 1905 to $7,147,439 in 1906, a loss of $927,710. 

Marble represented 11.42 per cent of the total stone output in 
1906, the total value being $7,582,938; in 1905 the value was 
$7,129,071, a gain for 1906 of $453,867. 

Limestone represented 41.16 per cent of the total stone output of 
the United States in 1906, and was valued at $27,320,243; in 1905 
the value was $26,025,210, a gain for 1906 of $1,295,033. 
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The following table shows the value of the various kinds of stone 
produced in 1905 and 1906, by States and Territories: 


Value of various kinds of stone produced 1n 1905 and 1906, by States and Territories. 


1905. 

; Total 

State or Territory. Granite. | Sandstone. Marble. Limestone. valde 
Aa hag os alo A O | $28,107 |............ $532, 103 $560, 210 
PUT A A A PA | AN 710 
AATIZOIR...ezec4iRges9 we sandt eesin $3, 700 | 65; 558 - Loses xen 135 69, 393 
ATRAS aos ía 90, 312 58, 161 1,000 154, 818 304, 291 
Calor od 1,700,818 685, 068 95,540 49, 002 2,531, 928 
COlOTü dO «cc ia 13, 802 MA 289, 920 816, 751 
Connecticut... occecc eI rta Re 949, 888 62,618 1... ess 1,558 1,014, 064 
Dela Ware daria 168,498 Lc conte ee eck ex | A ub d toon 178, 428 

Florida A O Ux dm a a sa aa AU d 5, 800 5, 
nod eR Me 971.207 cias 774, 550 9, 030 1, 754, 787 

IT llc 2a uten Hote be Gees RES di. OA eo uri cuo A A 33, 
TOW RO Ri es e E 1,500 | 23,205 AA 14, 105 37,870 
IOVS A wastes A eles | 290, Ll5 le arene wes 3,511,590 3,541, 005 
A eee eee Sepe qu cos 15:429 I^ A 3, 189, 259 3, 204, 680 
Indian Territory................... 1, 800 AE 5,512 9,510 
IONA CEPS DA [uoa ecw eens 451,791 461, 126 
A DT n wee wee A PEE 938, 389 1,003. 006 
Bontücky c secs tec O EU ove ox Ud 280,579 |............ 744, 465 1, 025, 044 
MINO: a see weak ERE E dut 2:13.10) adusta ot decet et 7,428 2,121,223 
Maryland ra | 957.048 12. 984 138, 404 149, 402 1,257,838 
MassachusettS.....oooocoooooomonomo. 2, 663, 329 307, 461 166, 360 65, 908 3, 203, 058 
Michigan uisa sie ena eR ERROR ES ¡Las Y oes 544,754 667,877 
Minnesota vicio 481, 908 204,640 |............ 555, 401 1, 331, 949 
MUISSOUP ette 180.579 27,086 NEN: 238, 164 2, 446, 429 
MOOT CA eid oe as rem So eek YS 126, 430 *45, 116 1............ "103, 123 274, 669 
Nebfask ies 5 coca ote cov uites bee ce Ate eae PO ei eus eu pardus 225, 119 225, 239 
NOW ig d doctos elut dep ass [user acta TIO IN devi e 1, 500 
New Hampshire.................... e E A AO tedium ese Ui 838, 371 
INOW A ii ou teen PE DER ERa 834, 709 204,719 |............ i 353 1,276, 781 
New MEXICO a E E evene as 101,522 | 110, 922 
New Y OEIR cocci pits 765,771 a 1,831, 756 795, 721 1, 970; 968 5,364, 222 
North Carolina..................... 564,578 4 4x3 a eee ee 16, 500 585, 561 
North DAKOUAR A oeuer cemere Gs KDE IU] as oca enia act LEAD E eo ud 1,055 
Ol oto ie A 1,744,472 |... o s l 2,850,793 ! 4, 595, 265 
Oklahoma. .... 20.00. .c eee ee ee ee eee 18, 920 ORS e A | 163, 412 | 195, 246 
ON P00 A ob Qa CoU LS Ee RE 85, 330 1:290, | ok eee 8,6 95, 150 
PennsylvüniB.... i. cues eset oa 870, 848 a 2, 487,939 97, 887 4, 499, 503 7,950, 177 
Rhode Island....................... ! DOb. 404 beats oad A 556, 664 
South CaroliDa......oooooooooooo.... | DOT, 284 consigo tu eb ee nta eie Sau s 297, 284 
South Dàakota...................... uS 193, 408 |............ 6,653 200, 061 
"Donne $800, osos rede Rute civ das ea a a SEN 8,715 582, 229 401, 622 992, 566 
(Uc 132, 193 ¡Pa 28. | ias Esos 171,847 427,321 
Utah eu DUE an i 13, 630 43, 429 1,150 232. 519 290, 728 
Vermont. soos ves Ge) dudes E EET 2,571,850 A 4, 410, 520 11,095 6, 903, 765 
Virginin aaa 452, 300 2,000 AAA 212, 660 667, 050 
MN ushiDnEgtOn. os rails 631, 730 124,910 60, 000 52, 470 919, 110 
West UD io 171,309 lui 671,318 842, 627 
WiscoNsSiM....ooococconcorcnncomo.... 825, 625 Iob re | sce tos 804.081 © — 1,791, 447 
A sutésesvixosau eo RuR Ve veo E OR ire Dies 33,591 2,500 23,340 | 59, 431 
| RN 
TOA a | b 20,637,693 | 210,006,774 | 7,129,071 dE 63, 798, 748 

@ Includes bluestone. b Includes trap and other igneous rocks. 
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Value of various kinds of stone produced in 1905 and 1906, by States and Territorics— 
Continued. 


State or Territory. 


1906. 


y 


-|—— 


...ooo 


I t 
Granite. | Sandstone. Marble. | Limestone. | 


.on..n.. ooo 


nan. ro. ovoncorlasnacneansa cs... ....» 


ceanoos ooo nooJponsacarsan$n.oce.».o 


53,783 | 


A Sass ean DOR ES EA | $40,460; ' $85,000 | 
ET AA A O E (a) 
RETO o ce hice doa cet tate haces $32, 042 33,149 ee ere 
ArkünsB4. oec s ey cass sauces 118, 903 55. 703 16, 900 
Californie uie e MEER. cnni 1, 429, 207 642, 166 103, 048 
Colorado........... CN REDE 65, 402 280,544 |............ 
Connecticut...............Luuuuu.... 1, 385, 360 do M cm 
DelawWBIe. ues os ieee eho Rr wy DE INAL DE oer a Sa 
o A d Set ae A eden edna snah 
GOO ec 192: DLO A 919. 356 | 
HAWAI: toes pets co ELE UT | VANS PEE 
BOAO oec O Ex hebes | 400 HH. 09) 5o: uctus 
A A CDM eR A 19.123 AA 
A raia e Riete upto | 30,740 rr 
Indian Territory................... | pouce dcr, arie i Dido ota 
A A A aaa eects | BOON oi sns c esee 
KA o...on ano0pnanononeonnne a e 42,809 1............ 
Kentucky... oed oe eo ERE eS DRCPR IS pes 125,123 oce verra 
Müllé i ede iene Eeb vip Del va Seele aos | 2:000 A se Peed ueteris 
MESITA. o eU CA RES EN3, SSI 9, 533 176, 495 | 
Massachusetts.............uuuu..e.. | — 3,790,211 260, 721 271,934 
MCR A EPOR esl e eig va exe l5, 395 | Maes conse’ | 
Minnesota........................ T 626, 060 285,633 |............ 
Missouri. s in yov rote EIER 150, 000 20,951 (€) 
MONTADA cr sala VE Deor. 114,005 37, 402 E 
Nebraska.................. lees ess A pU 6,899 ............ | 
Nevada chr rh coe ts | mco ror AP A 5, 000 
New Hampshire.................... SIS ISI ls A 
New Jersey... 0.2... cece cece cece | 958, 110 215,142 ad 
New Mexico........................ | ie 42,57 | 5 
New e el PP 927,483 | d e 1,905, 502 557,954 
North Carolina..................... 778, 847 dl re 
North Dakota. tev se eee eee cid 44 
OO A A do eu oe eee ee eee 1,426,645 ............ 
Oklahoma.......................-. 18, 847 440,246 ............ 
POR OM uas verdura as 58,961 20.000 ee eee 
Pennsylvania....................... 1, 043, 140 d 2,724,874 | 171,632 
Rhode Island....................... DoD ND | adito E aee ns 
South Carolina..................... 241, 8A A nn) RAS sea ee 
A ooo cc eet ————— 145, 000 ' 
Tennessee... 222 Ge eee en eo ENS es ahs de 14, 136 : 635, 821 
PON AA cae eb wea | 168, 061 LIE uie ee 
VD i sineiette sete ds adri | 4, 948 37,529 | l, 
Vermont...........00 0022 ee eee eee eee E 39945 724 |. cine 4,576,913 
VPI Gs S oe oe ouo ez. iUe PvE OÉOEEYS 40, 900 5.100 os uut 
Washington...... aea in | 459,975 169, 500 | 59,985 
West VITIIS. curenurccrs ue ior PES nex a PEERS 11330 zoe ree 
Wisconsin..............22.002 se eee 798, 213 181,980 l............ 
Varo AAA A 600 24,715 1,000 
a i Sunk Seyi race at ! 722, 306, 276 


a Included with Washington. 


ò Included with New York. 
c Included in limestone. 

d Includes bluestone. 

e Includes a small output for Connecticut. 
/ Includes trup rock and other igneous rocks. 
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The following table shows the rank of the States and Territories 
in 1905 and 1906, according to value of production, and the percent- 
age of the total produced by each State or Territory: 


Rank of States and Territories in 1905 and 1906, according to value of production, and 
percentage of total produced by each State or Territory. 


1905. 1906. 
we i (3 — S 
e mm Per- Ne 5 m Per- 
PP A ti a À em " i 
Az State or Territory. : EA centage |a g State or Territory. 00 | centage 
Sa i of total.| 5% EA of total. 
ei | — | 
1 | Pennsylvania......... $7,956, 177 12. 47 1 | Pennsylvania........ $8, 804, 776 13. 27 
2, Vermont....... ..| 6,993,765 | 10. 96 2| Vermont...... 2a... 4? 020, 400 | 11.34 
3| New York......... 5,364, 222 | 8. 41 3 | New Yorka......... 5, 596, 053 8. 43 
4 | Ohio. ada AT 4,595, 265 | 7.20 4 | Ohio.. TE 4, 451, 683 6.71 
5 | Illinois........ 3,541,005 5. 55 5 | Massachusetts......... 4, 333, 616 6.53 
6 | Massachusetts......... 3,263,058 5.11 Sl eral eT: 23 cas 3,756, 305 5.66 
7 | Indiana........ 3, 204, 680 | 5. 02 7 | Illinois....... -....| 2,961, 456 4. 46 
8| Maine........ 2,721,223 | 4.27 Bil MAIDO si o uni TEX 2, 562, 021 3. 86 
9 | California........ 2,531, 928 3.97 9 | California........ rasi 2, 254, 626 3. 40 
10 | Missouri...... 2,446, 429 3.83 10 | Missouri... d MOIS ocn 2, 159, 204 3. 25 
11 | Wisconsin..... 1,791, 447 2.81 11 | Wisconsin.... | 1,871,945 2.82 
12 | Georgla......-.... ias] 14794087 2.15 || 12 | Georgla....<i.. 1,727,713 2.60 
13 | Minnesota... 1,331, 949 2.09 || 13 | Minnesota.. ¿Lia 1,543,817 2.33 
14 | New Jersey. es: 1, 276, 781 2.00 || 14 | New Jersey. E 1, 394, 393 2.10 
15 | Maryland........ - 1,257,838 1.97 || 15 | Connecticut....... 1, 386, 540 2.09 
16 | Kentucky...... 1,025, 044 1.61 16 | Maryland........ .| 1,239, 955 1.87 
17 | Connecticut...... mys 1,014, 064 1.59 17 | Tennessee...... : | 1,131,909 1.71 
18 | Kansas........ 1,003, 006 1.57 || 18 | Kentucky...... ; 920, 531 1.39 
19 | Tennessee......... 992, 566 1.56 19 | Kansas.. : 802. 012 1.34 
20 | Washington.. 019, 110 1.44 20 | New Hampshire.. 818, 13] 1.23 
21 | West Virginia.... 842, 627 | 1.32 | 21 | North Carolina..... 812, 961 1.23 
22 | New Hampshire.. 838, 371 1.3 22 | West Virginia.... 741, 971 1.12 
23 | Colorado....... i 816, 75] 1.28 | 23 | Washington®........ 738, 652 1.11 
24! Michigan..... Tr 667,877 | 1.05 | 24 | Colorado....... ; 725, 104 1.09 
25 | Virginia.... l l 667, 050 1.05 | 25 | Michigan..... 721, 664 1.09 
26 | North Carolina. 585, 56] .92 26 | Alabama..... 704, 811 1.06 
27 | Alabama..... 560, 210 NS | 27 | Rhode Island........ 623, 490 .U4 
28 | Rhode Island........ | 556, 664 | 87 | 28 | Virginia.... e 606, 343 .91 
29 | Iowa....... | 461,126 | 12 || 29 | TAR aanak 518,719 .48 
30 | Texas........ | 427,321 67 | oO | 10WA....... TTAR 499, 416 .15 
3l | Arkansas... ; 304, 201 .48 || 31 | Utah..... e 292,745 .44 
32 | South Carolina... 297, 284 | 47 1| 32| Montana.....:. 292, 549 . 44 
33 | Utahs....25.- | 290, 728 -46 || 33 | Nebraska.......... 283, 280 .43 
34 | Montana....... oie 274, 669 .43 | 34 | South Carolina...... 258, 308 . 39 
35 | Nebraska. à; 225, 239 .35 | 35 | Arkansas. * 240, 350 . 36 
36 | South Dakota......... 200, 061 31 36 | Oklahoma.. 186, 454 . 25 
37 | Oklahoma... a 195, 246 5) 37 | New Mexico.... 168, 567 | . 25 
38 | Delaware.... als | 178, 428 | .28 | 38 | Delaware... " 146, 346 .22 
í New Mexico.... TE 110, 922 .17 | 39 | South Dakota.. Tt 145, 066 .22 
40 | Oregon..... bac 95, 159 .15 || 40 | Oregon..... ; 92, 391 .13 
41 | Arizona...... TT 69, 393 AL IAE | WYOMING e aaraa 80, 098 . 12 
42 | Wyoming........ | 59, 431 | 42| Arizona...... 65, 231 10 
43 | Idaho........ | 37,870 | 43 | Indian Territory..... . 45, 237 
44 | Hawaii..... - 33, 550 E MS Ca ER a a ciis: . 24,969 | 
> | Indian Territory. .....-| 9,510 23 || 45 | Hawaii..... DN 23,346 || .15 
46 | Florida... | 5, ROO iS il Nevada... oscaesc e 5,000 
47 | Nevada. TP E 1,500 47 | Florida... TT 1, 450 
48 | North Dakota... ee 1,055 48 | North Dakota TEX 44 
49 | Alaska....... ee] 110 | | A | ES 
Total.. _...| 63, 798, 748 100. 00 Total... s ..| 66,378,794 | 100. 00 
| 


a Includes a small output of sandstone from Connecticut. 
b Includes Alaska marble. 
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From this table it is seen that Pennsylvania, producing chiefly 
limestone and sandstone but also granite and marble, reported the 
greatest value of stone output for the entire United States, which was 
13.27 per cent of the total; Vermont, producing granite, marble, and 
a Small Quant of limestone, was second, with 11.34 per cent of the 
total; New York, producing sandstone, limestone, granite, and mar- 
ble, ranked third; Ohio, producing limestone and sandstone, was 
fourth; Massachusetts, producing granite, marble, sandstone, and 
limestone, was fifth; Indiana was sixth, followed by Illinois, Maine, 
California, and Missouri, each producing stone valued at over 
$2,000,000. 

The following table is given to show the total values of the stone 
used for various purposes in 1905 and 1906; only those values are 
given which are for uses common to two or more varieties of stone: 


Value of granite, sandstone, limestone, and marble used for various purposes in 1905 and 
( 


1905. 
| Building | Monumental! E 
Kind. ! (rough and | (rough and | Flagstone. | Curbstone. raving a 
dressed). dressed). | : Arone, 
Granite........... | $7,208.707 | $3,842,308 £38, 838 762,430 | $2, 133. 873 $4, 923. 706 
Sandstone........ 4,702,159 Lorees or eco 1,221,348 1,044,983 716, 682 1.005. 270 
Limestone........ DO TS [ators o am orte 127, 801 283, 426 231,785 10, 457. (38 
Marble............ | — 2,927,040 A E RENDERE E AM 
Total....... | 20, 240, SUY | 6, 112, 585 | 1, 387, 987 | 2, 090, 839 | 3,082, 340 | 16, 419, 614 
* 
1906. 
Granite........... | $8. 536,420 | $4,116,075 $50. 609 $787,237 | $1,652,927 $5, 504, 327 
Sundstone........ 4.225. 000-1, peores te 1,097, 435 1,074, 369 004. 995 RRO, NOE 
Limestone........ 5,002,916 Loe eee 109, 632 280, 615 531,275 11,073,265 
Marble............ 2, (83 000^. A A A ain aaah eeu ate 


From this table it appears that the total value of building stone 
increased from $20,240,809 in 1905 to $20,687,625 in 1906, a gain of 
$440,816. Granite represented in 1906 41.26 per cent of this build- 
ing stone; limestone, 24.62 per cent; sandstone, 20.67 per cent; and 
marble, 13.45 per cent. 

Monumental stone increased in value from $6,112,585 in 1905 to 
$6,773,888 in 1906, a gain of $661,303. Of the monumental stone 
60.76 per cent was granite in 1906 and 39.24 per cent marble. 

Flagstone in 1906 decreased in value $130,308, or from $1,387,987 
in 1905 to $1,257,679 in 1906. Sandstone represented 87.26 per cent 
of the flagstone output in 1906. The proportion of granite and lime- 
stone was small. 

Curbstone increased in value from $2,090,839 in 1905 to $2,151,221 
in 1906, or $60,382. Sandstone represented 49.94 per cent of this 
output in 1906; granite, 36.60 per cent; and limestone, 13.46 per 
cent. 

Paving stone decreased in value from $3,082,340 in 1905 to 
$2,879,197 in 1906, a loss of $203,143. Granite was 57.40 per cent of 
the total paving material; sandstone, 24.14 per cent; and limestone, 
18.46 per cent. 
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Crushed stone increased in value from $16,419,614 in 1905 to 
$17,467,486 in 1906, or $1,047,872. Of the total for 1906, 63.39 per 
cent was limestone; 31.51 per cent granite, including trap rock; and 
5.10 per cent sandstone. 

The following tables show the quantity and value of crushed stone 
produced in the United States in 1905 and 1906, by States and Terri- 
tories and uses. 


Production of crushed stone in 1905 and 1906, by States and Territories and uses, in 


short tons. 
1905. 
t ing. ilr b : " 
state de ford: | Road making Railroad ballast Concrete Tota! 
tory. | Quantity. | Value. |Quantity. | Value. |Quantity.| Value. | Quantity. | Value. 
i | 

Alabama......... ' 15,000; $3,725 ........... | tas 15,700 | $7,275 30,700 | $11,000 
o ciel Ics aae dead) DCUM TR 500 229 500 229 
Arkaünsus......... 47,350 | 34,325 16,524 | $12,012 87,310 72,220 151, 184 118, 557 
California......... /— 624,098 |. 391,587 7,733 | 48,341 | 386,06; | 305,450 1,099,308 | 745,387 
Coloridos sss IS Nu eeu ute ies et SU ano ia E 8, 200 4,033 8, 200 4, 033 
Connecticut...... |. 293,240 |. 176,749 17, 806 8,067 | 210,027 | 116,387 521,073 301, 203 
Delaware......... 61,125 | 36, 440 74,052 | 39,779 | 45,130 | 27,164 | 180,307 | 103,383 
Florida........... peo M E MUR HE A EDI 600 300 000 300 
Georgia........... | 17.140 1,300 160, 365 82, 717 86, 225 63, 763 263, 730 153, 780 
Hawuii........... | Sd a IPLE 4,700 3,542 | 28,202 | 23,508 32, 902 32.050 
Illinois........... 1,184, 352 793,551 | 1,441,707 655,276 | 929, 995 594,293 | 3,556,054 | 2,043, 120 
Indiana........... 489,724 | 222,441 280, 227 84,007 77,130 30, 364 847, 081 336, 812 
Indian Territory ..........ooloocoo..... 9,058 3,624 3,634 1, 888 12, 692 5, 512 
TOW secede EL EDI 56, 253 65, 843 26, 610 14,262 80, 490 82,024 163, 353 162, 129 
Kansas........... 46, 210 28.913 | 1,389,756 | 618,189 38, 666 25,365 | 1,474, 632 672, 467 
Kentucky........, 334.198 | 215.032 980, 507 362,035 19, 392 65, 427 | 1,304,187 642, 494 
Muinoe............. 4,935 2,005 212 96 10,070 7,015 15,217 10, 316 
Maryland......... |. 191,814 | 165,422 80, 588 44,336 | 222,004 | 245,200 503, 406 454, 958 
Mussachusetts.... 616,170 497,207 16,788 9,436 | 300,314 | 288,227 | 1,023, 272 794,870 
Michigan......... 237,670 112, 113 87,293 43,649 | 229,355 107, 396 554, 323 263, 158 
Minnesota...... ON 90. 083 79, 640 16,820 16,958 | 245,231 134, 410 361, 134 231,008 
Missourl.......... 453,254 | 386, 894 902, 433 | 396,872 | 779,753 | 519,469 | 2,135, 440 | 1,303, 235 
A O A A une Sea aed 6,500 8, 200 6, 500 8,200 
Nebraska......... 31,375 24,050 51,875 29, 442 92. 000 19,311 175, 250 132, 803 
New Hampshire... 206,081 KE O AA AREA MAA AA 26, 681 16, 467 
New Jersey....... 711,538 | 407,779 156, 497 98,342 | 247,190 | 167,258 | 1,115, 225 763, 379 
NOWMENXICO sa o cai Sora a 185, 000 5, 000 1,625 1,575 186, 625 86,575 
New York........ 1, 403, 311 900, 425 844, 382 418,076 758, 096 451,811 | 3,065, 789 ¡ 1,779. 312 
North Carolina... 52, 987 44, 236 118, 850 56, 574 55, 549 34,161 PE 27: 134, 971 
Olla See gee ex 1,622,750 | 805,345 858, 047 463,435 | 548,714 | 259,363 | 3,029,517 | 1,528, 143 
Oklahoma........ 37,700 22, N50 187,500 90, 000 31,870 21,370 | 257,070 134, 220 
Oregon........... 46, 877 34,720 1,250 600 1, 688 1,550 49,815 36,870 
Pennsylvania..... 784,176 490.025 | 1,584, 547 836, 001 967,134 589,952 | 3,335,857 | 1,915, 97 
Rhode Island.....: 33, 821 27,061 2,875 2.000 16, 125 15, 470 52, 821 44,531 
South Carolina... 1,250 900 42, 804 28, 516 70, 866 70, 392 114, 920 100, 168 
South Dakota.... 1.000 BUE: ras cereo ur a RED E 21,000 18, 205 22, 000 19, 009 
Tennessee........ 106, 550 39, 227 167,850 | 81, 693 92. 400 45, 630 367, 100 169, 850 
TEXNI M 11.250 7,000 32, 700 16,000 48, 300 34,518 92, 250 57, 518 
a Facute eee 6,907 6,003 lisincidones c 350 150 14291. 6, 755 
Vermont......... | 5, 300 [RU cee ha Sue ok ee ated 4.500 6,000 9, 800 10,073 
Virginia.......... | 15, 500 26, 429 | 142, 600 78, 693 154, 852 177, 551 312, 962 282, 673 
Washington. ..... 12.040 9. 000 | 2,047 1,638 1254 0602 14, 840 11, 240 
West Virginia....! 69,048 38,084 7,000 85, 823 67,790 36, 938 233, 838 160, 545 
Wisconsin........ 605, 427 | 455, 177 14,975 7,870 194,707 129, 501 815, 169 625, 548 
W VOMING A A AA ' 12,500 4, 450 65 35 12, 565 4, 485 

Total....... 10,418,010 0,712,044 10,105,573 4,827,711 ¡7,337,039 |4, 879, 859 P^ 860,022 10,419,614 

: | 
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Production of crushed stone in 1905 and 1906, by States and Territorics and uses, in 
short tons—Continued. 


19006. 
. | Road making. Railroad ballast. | Concrete. | Total. 
State or Terri- | fal aa e A ER | 
nar. Quantity. Value. |Quantity., Value. Quantity. Value. Quantity. Value. 

apes ead weeds 17,040 | E A AA 10, 192 

ES RE PP PA AR. AE AA AA 
ATKANSGQG s s 27,390 | 22,577 30,000 | $26,000 63,059 
Calor asomo 396,029 | 327,457 65, 031 34,904 | 651,590 
COLIOFS8dO. sacará 7,210 | 3,832 , 000 7,600 49, 697 
Connecticut...... 387,288 | 231,001 47,803 20,750 | 280,731 
ae a abia 10, 209 6,814 56,839 37,129 74, 928 

Mod AI AAA EM TEMA AMA 2: 
CONIA SN 23,862 | 19,400 | 290,450] 151,365 | 107,700 
Lc ar 2,796 4,476 300 150 9, 184 
IllinolB. AA 1,235,186 | 686,292 737,028 | 389,065 ¡1,090,679 
IndlSfiB. iso ns sa 658,727 | 321,891 477,737 | 160,695 | 243,834 
onian daros AN PARMA AA 50, 000 a vn 
OW. lida os 59, 362 35, 339 60, 803 , 208 251, 

¿ET AO 62, 952 39,877 | 1,119,416 | 533,173 50, 034 
ret Saad di eri 222,877 578,502 | 250,237 tis 
BING A 14,5 ¿O AA PA 17,045 
Marviands 2. 168, 191 156, 245 197,126 | 116,306 | 171,944 
Massachusetts.... 504,259 | 390,517 69, 930 28,000 | 398,787 
Miehlgan.......-. 145, 155 78, 437 206,375 | 103,442 94, 536 
Minnesota........ 138,380 | 102,246 31,509 | 24,741 | 241,563 
Mon rudes uo 300, 785 E 511 671,803 | 336,752 | 524,969 

ON tena. 55 0 '4ó 4 4,555 AA AN AAA A 
NoDIBSKES,. nos 20, 000 16, 000 49, 968 29,930 | 135,462 
New Hampshire. . 14, 200 10,350 1,770 426 13, 660 
New Jersey....... | 604,010 | 451,174 | 260,044 | 147,191 | 400,804 
New Mexico...... A IIS 350,167 | 139,217 12, 500 
New YOrk......<- | 1,307,524 | 844,226 771,106 | 369,940 |1, 276,893 
North Carolina... 51,972 49,274 299,391 134, 800 79, 964 
ODID: aaus aai | 1,728,163 | 931,146 951,888 | 426,305 | 632,942 
Oklahoma........ | 12,700 9,050 157,5 90, 000 15,600 
DIeEROl.. seo iaa e 59, 247 34, 223 15, 918 7,111 17,175 
e hae ere pod 517,751 | 1,757,718 |1,000,044 |1,221,162 
ode Island..... 3,112 L5 150 airada ani 3,150 
gout M E | 9, 320 6,825 24,111 H1 78,007 
Sout akota.... 225 180 300 15 23, 940 
Tennessec........ 43,175 23,725 420, 083 192,614 | 115,657 
TO 28, 600 19, 450 59, 872 26,067 | 125,881 
5) 0) ARS 13, 100 AO 1e oss s xo das ere 20 
Vermonto. sdis 5, 284 4,045 2,402 1,100 , 840 
Virga «245. sa. 31,308 35, 141 159, 490 80,436 | 118,553 
Washington...... 15,640 13, 262 12, 250 9, 500 6, 203 
West Virginia..... 38, 507 21,140 145, 525 71,260 55, 082 
Wisconsin........ 596,476 | 363,214 181,067 86,575 | 392,605 
W FOU A qu E PERITO 1, 800 810 2,364 

Total as ess 10,011,550 6,376,324 10,335,022 5, 100, 906 [9, 193, 280 5, 990, 256 |29,539,852 |17, 467, 456 


In 1906 Pennsylvania reported the largest production of crushed 
stone, followed by New Yak Illinois, Ohio, and Missouri, in the order 
named. Each of these States had an output represented by more 
than $1,000,000. In 1905 the rank of the States producing crushed 
stone was Illinois, Pennsylvania, New York, Ohio, and Missouri. 

The following table shows the quantity and value of crushed stone 
produced in the United States in 1905 and 1906, by uses and kinds of 
stone: 


[> T 

( LALN 
Divs. V a( Y Y( - 
Digitized by Xa O OQIC 
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Quantity and value of crushed stone produced in the United States in 1905 and 1906, by 
kinds and uses, in short tons. 


1905. 
Road making. | Railroad ballast. | Concrete. | Total. 
Kind. x s v owe un m A Um 
Quantity. Value. | Quantity.| Value. Quantity! Value. | Quantity, Value. 
Granite..........- | 884.934 | $756, 923 733,397 | $428,567 1,037,995 | $060,110 | 2,656,326 $2, 145, 000 
Trap rock........ t 2,634,290 '1.762,811 435,511 | 230,376 (1,207,240 | 784,919 | 4,277,041 | 2,778, 106 
Limestone........ 1 6,446,518 13, 31,041 1 8,167,261 (3,526,811 4,720,380 (2,823,780 19,334. 168 ¡10, 487, 638 
Sandstone........ | 452.268 | 355,209 | 100,404 | 341,957 | 371,415 | 311,044 | 1,593,087 | 1, 005, 270 
Total....... ug e roa. 10, 105, 573 pores 7,337,039 |4, 879, 859 |27, 860, 622 ot 
y 
1906. 
| | i 
Grunite........... | 858,289 | $722, 807 | 1,066,784 | $545,771 (1,016,494 | $893, 886 | 2.041, 567 $2, 162, 464 
Trap rock........ 2,100,404 ‘1, 406, 140 799,094 | 477.022 2, 145,690 1, 368, 701 1 5,054, 18S | 3,341, 868 
Limestone........ | 6,685, 781 3,857, 500 | 8, 100,550 (3,899,300 15, 493.958 |3, 316, 369.20, 286,589 11,073, 265 
Sundstone........ | zm 200, 877 362,204 | 178,717 | 537,138 | 411,300 | 1,257,508 889, 804 
Total....... 10,011,550 A 10, 335, 022 |5, 100, 906 P 193, 280 |5, 990, 256 (20, 539, 852 17, 467, 486 


| 


ee E fa a = E (————X— —— ti, AS A aa 


From this table it appears that, with the exception of sandstone, 
which decreased in quantity and value of output, the production of 
crushed stone increased decidedly in 1906, amounting to 29,539,852 
short tons, valued at $17,467,486, as compared with 27,860,622 short 
tons in 1905, valued at $16,419,614, an increase in quantity of 
1,679,230 short tons and in value of $1,047,872. 

Crushed granite increased from 2,656,326 short tons, valued at 
$2,145,600, in 1905 to 2,941,567 tons, valued at $2,162,464, in 1906, 
an increase in quantity of 285,241 tons and in value of $16,864, 

Crushed trap rock increased from 4,277,041 short tons, valued at 
$2,778,106, in 1905 to 5,054,188 short tons, valued at $3,341,863, in 
1906, an increase in quantity for 1906 of 777,147 tons and in value of 
$563/751. 

Crushed limestone increased from 19,334,168 short tons, valued at 
$10,487,638, in 1905 to 20,286,589 short tons, valued at $11,073,265, 
in 1906, an increase in quantity of 952,421 tons and in value of 
$585,627. 

Crushed sandstone decreased from 1,593,087 short tons, valued at 
$1,008,270, in 1905 to 1,257,508 tons, valued at $889,894, in 1906, a 
decrease of 335,579 tons, valued at $118,376. 

Crushed stone for road making decreased from 10,418,010 short 
tons, valued at $6,712,044, in 1905 to 10,011,550 tons, valued at 
$6,376,324, in 1906, a decrease of 406,460 tons, valued at $335,720. 

Crushed stone for railroad ballast increased from 10,105,573 tons, 
valued at $4,827,711, in 1905 to 10,335,022 tons, valued at $5,100,906, 
in 1906, an increase of 229,449 tons, valued at $273,195. 

Crushed stone for concrete showed the greatest increase, from 
7,337,039 tons, valued at $4,879,859, in 1905 to 9,193,280 tons, valued 
at $5,990,256, in 1906, an increase in quantity of 1,856,241 and in 
value of $1,110,397. 

In 1906, 63.39 per cent of the total of the crushed stone output 
was limestone, 19.13 per cent trap rock, 12.38 per cent granite, 
and 5.10 per cent sandstone. 
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The total average value per ton for 1906 was 59 cents, the same as 
in 1905. In 1906 the average price per ton of granite was 74 cents; 
trap rock, 66 cents; limestone, 54 cents, and sandstone, 73 cents; 
in 1905 the average values were, granite, 81 cents; trap rock, 65 cents; 
limestone, 54 cents; and sandstone, 63 cents. 


EXPORTS AND IMPORTS. 


The following figures, compiled from statistics furnished by the 
Bureau of Statistics of the Department of Commerce and Labor, 
give the value of the exports and imports of stone for the calendar 
years 1905 and 1906: 


Exports of stone from the United States in 1905 and 1906. 


Kind. 1905. 1906. 
Marble and stone, unmanufactured...........oococococoncocccrcrnnnnnanana nao. $265, 023 $355, 343 
AILOtBSIB. 2 ee ee hs cab Metta a be hee Some Ded UNE UAE EE 710, 876 780, 539 
EPA RA 
Totales E A A a ala 975, 899 1,135, 882 


Imports of stone into the United States in 1905 and 1906. 


Kind. | 1905. | 1906. Kind. 1905. 1906. 
Marble: | Granite: 
In block, rough, etc...| $817,555 $892,717 || Dressed ............... $102, 488 $145. 144 
8a wed or dressed..... 103 306 | KOougB.. 2 ence otto! 4, 940 20. 931 
Slabs or paving tiles.. 63, 942 93, 760 | Egone me ——————— 
AM other manufac- ! Total scoot 107, 428 | 166,075 
tures................ 302,645 220, 150 ——— L——————c 
Mosaic cubes.......... 41, 455 48, 183 || Stone (other): 
—— ressed.............. 14,711 16,354 
Total............... 1,231,700 | 1,255, 116 Rough............... 64, 587 41,255 
Onyx: Total.............. 79, 298 | 57,609 
In block, rough, etc... 54, 081 76, 385 == === 
Sawed or dressed.....|............ ca Grand total........ 1, 478, 944 1, 556, 667 
Slabs or tiles.......... 176 ries cut 
Al other manufac- 
A see deucs 6, 261 1, 482 |, 


Total............... |  6.518| 77,867. 
| à 


These tables do not include the figures for slate or lime, as they 
are included under their respective reports. 
These tables show an increase of $159,983 in the value of the stone 
exported, from $975,899 in 1905 to $1,135,882 in 1906. 
he total imports increased from $1,473,944 in 1905 to $1,556,667 
in 1906, a gain of $77,723. 


GRANITE. 


Total production.—The figures given in this report as representing 
the value of granite production in the United States include also 
the value of small quantities of gneiss, mica schist, lava, tufa 
trachyte, andesite, syenite, quartz porphyry, trap, basalt, and allied 
igneous rocks. The quantities of (hese allied stones quarried are 
too small to tabulate separately. Trap rock, however, as already 
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noted, represents an industry sufficient by itself to make it advisable 
to show the value of this stone separately, although its value is 
included in the grand total of granite. 

The value of the total output of granite, trap, etc., in 1906 was 
$22,306,276, as compared with a value of $20,637,693 in 1905, an 
increase of $1,668,583. The increase in 1905 over the total value 
for 1904 was only $622,668; the gain in 1904 over 1903 was 
$1,578,938, which nearly equals the gain for 1906. In 1905 the 

anite trade felt the effects of builders’ strikes, of the recent demand 
or concrete blocks and cement work, and of the high prices and 
the scarcity of labor. In 1906 the effect of trade strikes was not 
so evident, but notwithstanding the large increase in production 
the quarrymen, especially the small producers, reported a decrease 
of trade due to the use of cement and concrete, to high wages, to 
high price of supplies, and to inability to secure common labor. 

he increase in 1906 was due mainly to contracts taken out for 
large buildings and to the demand for crushed stone. 

n 1905 Maine ranked first among the granite-producing States, 
with an output of $2,713,795; Massachusetts second, with an output 
of $2,663,329; Vermont third, with an output of $2,571,850, and 
California fourth, with an output of $1,700,818. 

In 1906 the rank in output of the States producing granite to the 
value of $1,000,000 or more was as follows: Massachusetts, $3,790,211; 
Vermont, $2,941,724; Maine, $2,560,021; California, $1,429,207; 
Connecticut, $1,385,369, and Pennsylvania, $1,043,140. 

The increase in Massachusetts was caused by unusually large 
contracts for stone for large buildings. Vermont showed an increase 
in value of both building and monumental stone. Maine decreased 
in value of building and monumental stone and paving blocks. Cali- 
fornia increased in value of stone for concrete work and for break- 
water and railroad use. Connecticut increased in output of building- 
stone and of stone for riprap work, and Pennsylvania increased in 
value of crushed stone. 

Of the other States, Arizona increased on account of a large quan- 
tity of granite of poor quality taken out for railroad repair work, 
and Arkansas, Minnesota, New Jersey, New York, North Carolina, 
Rhode Island, and Texas, also increased in value of output, but Colo- 
rado, Delaware, Georgia, Hawaii, Idaho, Indian Territory, Marvland; 
Missouri, Montana, “New Hampshire, Oklahoma, Oregon, South 
Carolina, Utah, Virginia, and Wisconsin decreased in value of output, 
most of the quarrymen reporting decreased demand due to the high 
prices caused by high wages, scarcity of labor, and the increased cost 
of materials, and to the increased use of cement and concrete blocks. 

The output from Arizona, Colorado, Hawaii, Idaho, Oregon, Utah, 
and Wyoming includes considerable volcanic rock and tufa. Cali- 
fornia's output includes basalt and trap rock: the output of Con- 
necticut, Massachusetts, New Jersey, New York, and Pennsylvania 
includes a large quantity of trap rock. 

The production of some of the other States includes, hesides these 
varieties of igneous rock, gneiss, mica schist, svenite, andesite, 
diabase, etc., but only in small quantities, as compared with the total 
production. 
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Building stone.—Building stone, including rough and dressed 
granite sold by producers, was valued at $8,536,420 in 1906, an 
increase of $1,237,623 as compared with $7,298,797 in 1905. This 
was 74.17 per cent of the total granite increase. The rough stone 
sold by the quarrymen was valued at $1,869,316 in 1906 and at 
$1,888,010 in 1905, a decrease of $18,694 in 1906 in this class of 
material. The dressed stone sold by the producers was valued at 
$6,667,104 in 1906 and at $5,410,787 in 1905, an increase of $1,256,317. 
Massachusetts showed the greatest increase for this class of stone, 
from $824,999 in 1905 to $1,750,695 in 1906, a gain of $925,696. 
This increase is accounted for by the fact that in 1906 the stone for the 
new Pennsylvania Railroad station in New York City was taken out, 
dressed, and made ready for shipment at the Milford quarries. The 
building stone includes, besides stone for buildings, for their decora- 
tion, and for foundations, a large quantity of heavy masonry stone 
used in building bridges. In 1905 Maine reported the largest quan- 
tity of building stone, rough and dressed, valued at $2,083,089; 
Vermont came second, with a value of $1,282,079; and Massachu- 
setts was third, with a value of $1,026,424. In 1906, Massachusetts 
ranked first, with an output of $1,987,356; Maine was second, with 
an output of $1,763,154, and Vermont third, with an output of 
$1,475,731. Maine showed a decrease in output, and the other 
States an increase. Other States prominent in the production of 

ranite for building stone are, in the order of value for 1906: Connect- 
icut, New Hampshire, North Carolina, Maryland, California, Penn- 
sylvania, Rhode Island, New York, Minnesota, and Georgia. In 
1905 the order was as follows: Connecticut, Maryland, California, 
New Ilampshire, North Carolina, Pennsylvania, Georgia, and New 
York, each of these States producing building stone, rough and 
dressed, valued at over $100,000. "The output of Connecticut, rank- 
ing fourth in each year for this class of stone, increased $203,695, or 
from $394,571 in 1905 to $598,266 in 1906. New Hampshire rose from 
seventh place in 1905 to fifth place in 1906, with increase of $101,550, 
from $331,537 in 1905 to $433,087 in 1906. North Carolina rose 
from eighth place in 1905, with an output of $303,851, to sixth place 
in 1906, with an output of $351,764, an increase of $47,913. Mary- 
land fell from fifth place in 1905 to seventh place in 1906; and 
California, on account of conditions incident to the earthquake 
disturbances in the spring of 1906, fell from sixth place to eighth. 

Monumental stone.—Monumental stone, including stone cut and 
dressed by the producers and also the rough stock sold by them to 
retail monumental dealers, was valued at $4,116,075 in 1906, as com- 
pared with $3,842,368 in 1905, an increase of $273,707. Of the total, 
22,203,554 was the value of the rough stock and $1,822,521 the value 
of the cut or dressed stones sold by producers. In 1905 the corre- 
sponding figures were rough stock valued at $1,920,443 and cut or 
dressed stone valued at $1,921,925, an increase of $373,111 in the 
value of rough stock and & decrease of $99,404 in the value of cut or 
dressed stone for the year 1906. 

Vermont produces more rough stock and sells more dressed monu- 
mental stone than any other State. The output of this class of stone 
in Vermont in 1906 was $1,444,442 and in 1905 $1,249,774, an 
increase of $194,668. Massachusetts ranks next to Vermont with 
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an output of $724,614 in 1906 and $614,075 in 1905, an increase of 
$110,539. The next States in order of production of monumental 
stone are Rhode Island, Minnesota, Maine, Wisconsin, New Hamp- 
shire, and Connecticut, these States each producing over $100,000 in 
value. In 1905 New Hampshire ranked third, followed by Rhode 
Island, Wisconsin, Minnesota, California, and Maine. Production 
of this class of stone increased in 1906 in Rhode Island, Minnesota, 
Maine, Wisconsin, and Connecticut, and decreased in New Hampshire 
and California. 

Paving blocks.—The value of paving blocks decreased from 
$2,133,873 in 1905 to $1,652,927 in 1906, a decrease of $480,946. 
Connecticut, Delaware, Maine, Maryland, New Hampshire, Okla- 
homa, South Carolina, Virginia, and Washington increased in value 
of output, while the other States decreased or gave the same value 
of output. In 1906 the five States producing Highest values in paving 
blocks were, in order, Maine, Wisconsin, Massachusetts, California, 
and Georgia, each producing over $100,000. In 1905 the order was 
Wisconsin, Maine, Con, Massachusetts, and California. 

Curbstone.—Granite curbing in 1906 was produced to the value 
of $787,237; in 1905 the value of the output was $762,430, an increase 
for 1906 of $24,807. Georgia and North Carolina were the chief States 
producing this class of stone. 

Flagstone.—Granite flagstones valued at $50,609 were reported in 
. 1906; the value in 1905 was given as $38,838, which shows increase of 
$11,771 in 1906. South Carolina and New Hampshire reported the 
greatest output of this material. 

Rubble.—Rubble, including a great variety of stone used for rude 
masonry, foundations, and walls, was valued at $363,463 in 1906, as 
compared with $383,446 in 1905, a decrease of $19,983 for 1906. 
Massachusetts, Maryland, Wisconsin, and Pennsylvania reported the 
largest output of this material. 

hhiprap.—Broken and other loose stone for foundations, especially 
in harbors and rivers, was produced in 1906 to the value of $329,289; 
in 1905 the value reported was $256,409, an increase for 1906 of 
$72,880. 

Crushed stone.—The value of crushed granite, including_trap, in 
1905 was $4,923,706; in 1906, the value was $5,504,327, an increase 
of $580,621. These figures represent an output of 6,933,367 tons in 
1905 and of 7,995,755 tons in 1906, an increase of 1,062,388 tons. 
The figures given above include trap rock, basalt, etc., as well as 
true granite. A separation of the trap and basalt from the granite 
shows that the total for 1906 includes 5,054,188 tons of trap and 
basalt, valued at $3,341,863, and 2,941,567 tons of granite, valued at 
$2,162,464. 

Of the total output for 1906, 2,967,693 tons, valued at $2,218,947, 
were used for road making; 1,865,878 tons, valued at $1,022,793, for 
railroad ballast, and 3,162,184 tons, valued at $2,262,587, for con- 
crete. In 1905, 3,519,224 tons, valued at $2,519,734, represented 
the output for road making; 1,168,908 tons, valued at $658,943, for 
railroad ballast, and 2,245,235 tons, valued at $1,745,029, for concrete. 
These figures show a decrease in 1906 of 551,531 tons in quantity and 
of $300,787 in value for road making, but an increase of 696,970 tons 
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in quantity and of $363,850 in value for railroad ballast, and an 
increase of 916,949 tons and $517,558 for concrete. The large increase 
of crushed stone for concrete is of especial interest as emphasizing 
the increased use of concrete in construction. , 

In 1906 New Jersey ranked first in value of output of crushed 
stone, followed by Pennsylvania, Massachusetts, California, New Y ork, 
Connecticut, and Maryland, each State producing over $250,000; in 
1905 the order was New Jersey, California, New York, Massachusetts, © 
Pennsylvania, Maryland, Connecticut, and Virginia. In 1906 New 
Jersey ranked first in value of road-making material, followed by 
Massachusetts, New York, Pennsylvania, and Connecticut.  Penn- 
sylvania reported the largest value for railroad ballast, followed by 
Georgia, New Jersey, and North Carolina. California reported the 
largest value for concrete, followed by New York, New Jersey, 
Massachusetts, Pennsylvania, Maryland, and Connecticut. 

Other uses.—Stone used for “other” purposes includes a large 
quantity of stone used for jetty work and ed water work, especially 
in the States of California, Massachusetts, New York, and Wash- 
ington. Much of the stone reported as used for other purposes in 
California and Arizona was used in repairing the break ini che 'olorado 
ace which required a large quantity of stone, sand, gravel, and 
clay. 

The following table shows the value of the granite, trap, etc., pro- 
duced in the United States in 1905 and 1906, by States and Terri- 
tories and uses: 
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Value of granite, trap, etc., produced in United States in 1905 and 1906, by States and 
Territories and uses. 


1903. 
Sold in the rough. 
ug Dressed | Made 
| Dressed for into Flag- 
State or Territory. | Monu- for | monu- vi Curbing.| ging 
Building.| Mona; | Other. | building. mental | Diocks. ‘ 
; | work. : 
——————  €— 
O TT |t t*tus | ^ $6,210 $200 $3,500 |...--.----|---zzaax | ^77 cas 
Arkansas...-----+--+*> $580 $6,210 O 221055 7 $5 $5 
California.....------*-- A 55,989 | 304, 521 117,605 | 250, 801 86, 170 450 
Colorado...--------*-- 283 9, 405 23,936 |..-------- 18,375 80 
Connecticut ...-------- 28, 238 4,004 | 230, 736 52, 125 43,931 , 091 1,383 
Dela ware.....-.---=="* EB oesoasz-v 14, 480 |...------- 6, 836 3, 281 133 
Georgla......----==**** 2,020 101,375 25 | 296,750 246, 543 2,310 
| pee E AS ON Td iia pr Mo. pene nett letters Beare Ree 
eR Y MM MOM RA da EAE as Hart 
Indian Territory......| 1,900 |..--.-2*|*""39"032 PAE PRES ds A A e pria 
Maine... ....0** 32,032 1, 648, 687 | 69,910 | 324, 858 
Maryland. ...---------- 6,672 | 125, 177 | 4, 600 38, 900 
Massachusetts. .-.---- 5,083 | 824,999 189,131 | 270,308 
Minnesota. .--------+-- 1,038 ,083 | 193, 110 | , 530 
rn E 05 MAT Are tries 9, 413 10, , 69,640 
Montana. ..-..--------- 100 090 l.........> 66, 500 27,300 | 3,500 
New Hampshire 11,261 | 254,928 227,799 | 76, 822 
New Jersey ...-------** 16, 440 |...---.--- 58, 322 
New York..----------- vl PERRA 106, 852 7,013 | 20,600 
North Carolina.....--- 1 800 | 228,726 | 3, 142 | 48, 234 
Oklahoma. ..---------- 500 4,560 | 3,200 |..------- 
Oregon.....--- 8,771 5,535 9, 850 | 80 
Pennsyivania....------ wo| 71195 |.....---7- 35, 026 
Rhode Island... ------- 1,592 75, 688 | 203,267 | 82,641 
South Carolina. ....--- 55, 957 40,670 14,250 9, 604 
TexáS..-.-.--á 20, 580 24, 800 30, 200 250 
Utah....---- 50 64| X 50]|.......---|--*- 
Vermont....---------- 11,200 |1,093, 688 471,093 16, 628 
Virginia....-----------| 3125 | “9851 | 523,500 28, 950 37,180 19, 220 
Washington. .-.------- 523,500 64,215 4,000 
Wisconsin....- «e 150 218, 639 | 361,515 
Dai a caraaó | | 848, 481 |5, 410, 787 1,021,023 2, 133,873 | 762, 430 | 38, 838 
O A a A 


—— LLL Le 


Crushed stone. 


Railroad 


ballast. | Comore 


ENT Google 
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Value of granite, trap. ete., produced in United States in 1905 and 1906, by States and 
Territories and uses—Continued. 


1906. 
i) 
MES UMS, a PE ane | 
| Dressed for inte Flag- 
Btato or Territory. Mön for | monu- arin | Curbing. gi ng 
Building. mental. Other. | building. mental Nose | i 
| Work. 
Arizona...........-..-- ' $7,800! $3,000 | $21,042 |.......... E A | $50 aaa. 
ATkulsaB.....ooooo... 1,000 ^00 100 |b oe sees De acest i) oe date E Il 33 1. onis 
California............. 67.003 50,541 | 119,057 | $255,189 | $34,235 | $197, 425 66,217 ee. 
Colorado.............. 13, 450 QRWN A ee le eee 18,000 |.......... 4,000 ,........ 
Connecticut........... 163, 351 44, 433 13,880 | 434,915 64,019 | | 62,645 19,064 | $2.235 
Delaware.............. 9,997 [ensures cales ue 1. 020 d zs roca ed 7,783 7, 009 15 
Georgin... oaea eee ee eee 109,215 | 56,010 400 | 26,350 .......... 123, 211 ! 189, 524 730 
DEL MONDEO CTA MERE MESURE IA Desea ANTEA O edet 
VOR ev hee ce et | UM Mee ated ches A A E "ET 
¡O 349, 668 78,8021 54,179 [1,413,486 , 192,577 © 336,970 | 06.785 , 5,20 
Murvland............. | 211.524 NO, TSO) 9.430 | 113,603 + — 1.730 51,539 ! — 27,745 3, 78$ 
Massachusetts........ 236,661 4 435,280 | 117,847 11,750,695 289,334. 199, 457 89, 469 4,05 
Minnesota............. | 23,686 100,086 1,300 | 141,171 159,319 20. 000 13,557 1,50 
Missouri............... 1001: RAT |t ien 25,80 eee 26.295 (1.375 | ooo... 
Montana...........0.. | 51,020 600 |... ee. 18,700 — 13,210 .......... 13,500 ,........ 
New Hampshire....... ' 00.751 91,044 2,337 | 342,336 95, 022 89,878 1 52,939 | 9, 690 
New Jersey ............ (o 38,670 730 500 25s 400-1 eee ee IS aaan ROME 
New York............. 19, 720 623 109, 750 102, 766 4,368 |.......... dde S24 eS 
North Carolina........ 62,059 17.417 748 | 289,705 5,133 33,428 | 124,4% | 3.72 
Oklahoma............. 300 4,070 100 9,500 |.......... 113 o) 640 
Oregon................ 5. RAN | 200 cL Val PON O RR lage Ord: hades 
Pennsvlvania......... 216,358 | — 3,935]. 13,808 | 20,052 |.......... "- 92.980 dn 74 
Rhode Island......... 10,310 , 150,525 1,387 | 184,614 | 171,700 42,532 3,500 on) 
South Carolina........ 26, 910 | 35,690 | — 25,507 8,564 [.......... | 11,340 | 45,005 | 10, 700 
PON WN d. codes Ni ess 12, 065 20, 961 48, 340 1, 400 44,500 250 DO l..... e 
Utilis d. cose deb 1,273 3.500 A A RE a ee E, 116 
Vermont.............. 50,869 + 993,220 1,335 1,424,862 | 451,222 9,557 6,818 |........ 
NI Mad ea ens 18,158 ! 15,804 O00 Vcc eset 16,936 | 29,536 14,330 1,216 
Washington........... 68, 363 16,196 | 252,008 8, 447 306 16. 240 20,980 |........ 
Wisconsin............. 520 23,064 |.......... 1,435 | 226,000 | 237,523 3.100 | 5,075 
Wyomiug............. HOO //....... Eo edu RE Ia EE: unu Cb 
Total............ 1, 869,316 2,080 798, 466 16,667, 104 [Logo sol Uma | 787,237 50,000 


| Crushed stone. 


Rubble. | Riprap. | Other. Total. 


State or Territory. | Road | Railroad | E z 
making. ballast. ONST | . 
UN TEP OU Osis aeree. A Soest aed sand rese ede ecu send A ew dawieiees $32.042 
ATkulsiS...o.oooooooo... $20, 000 $25,000 $37, 862 8,191 | $15,000 |.......... 115. a3 
California.............. 144,515 33, 819 408, 741 12, 121 33,982 T. vesc uec 1, 429.207 
Colorado.......... ru PhS NORIS an Lus Poem c UNDC CEN 65, KR 
Connecticut............ 231,001 20. 750 152, 448 6, 081 170, 060 $457 1, 3:5, 349 
Deliware.............. 6.514 37,129 48. 840 3, 062 15,940 4 dores ] 406, 340. - 
OO EN 400 150, 690 81, 400 27,515 7,000 80) 792,315 
Iii AO 150 0:045 A doe os ee 12,075 23. 340 
| Fo rp A A AO sue PRENNE. Et T 300 
Malla he O |S T d asserens 11,504 18, 243 1,875 20, 692 2,560. (2a 
Muryland.............. 125. 655 5, NO3 171, 800 52,563 4. 200 23, 472 RNB, SSI 
Mussuchuüusetts......... 357, 300 28, 000 216, 289 61,567 3,107 1,116 3. 190.211 
Minnesota............. 31,307 16, 700 34,950 19,553 600 1,810 626, 069 
Missouri... cee. eee eee ADU A 63, 858 150 d Odd: A e 150, 009 
MontaNa.........o...... 6,000. A eee lA eee 11,075 eens ens do ERES 114.005 
New Hampshire....... 10, 350 426 9,918 15.167 2.323 2, 350 818.131 
New Jersey. ....o..o.... 437.134 139, 041 245, So4 2, 00 5, 283 8, 608 958,110 
New York............. 253, 365 45, 000 267,076 323 112 64.114 927,43 
North Carolina........ 18, 601 134, 00 60, 762 5, 6S8 41190, 17,35 778.547 
Oklahoma... e.oa... | EE AO 400 509 2,565 AN 18.547 
CHOROS siete see es 34, 223 7,111 8, 342 2,070 4&0 ia 58, m1 
Pennsvivania.......... | 232,551 289, 525 192, 038 36, 631 169 11,044 1, 043. 140 
Rhode Island.......... 41.018 ]............ 3,765 066 745 2,35) 622, N12 
South Carolina........ 6,825 11,796 56, S96 6, 665 150 750 247, MS 
WON A poke Se mks 7,200 2,067 13,294 |]. 52: 16,875 1. o cuo 165, 061 
AA eer RE | DOCE eS) A NR DD essct cess ocius tees 4, HS 
Vermont. .............. 1,725 1, 100 472 E, AA 2,941,724 
VATEIDULI reas 34, 981 64, 386 85,077 28,477 31,790 sse 340, 200 
WashingtoN........... 13,262 9, 500 4.063 41,549 8,041 [.......... | 459,975 
Wisconsin............. | VOIR RA AY 71,590 1,453 NX 200 198,213 
Wyoming.............. CAEN ISA NEC AES PNG rm O d ated (00 


Totsl. n | 2, 218,947 1,022, 793 2,202,987 | 363, 403 329, 289 167.463 , 22, 306.27 
i i 
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The following table shows the value of the production of granite, 
trap, etc., in the United States from 1902 to 1906, inclusive: 


Value of granite, trap, etc., produced in the United States, by States and Territories, 


1902-1906. 

State or Territory. 1902. 1903. 1904. 1905. 1906. 
ATIENDA VESPERE waka Dx TRIS $3, 000 $3, 000 $2, 500 $3, 700 $32, 042 
ATKBTIISHN. Loca ceu ba d Ri meer ei dade 12, 115 47,136 52,616 90, 412 118, 903 
a cee cdends pausenececuseneces 1, 137,679 | 1,627,592 | 1,742,330 | 1,700,818 1, 429, 207 
Colorado Vos pe x ee a 66, 023 100, 791 91, 132 73, 802 65, 402 
Connectieult.. o osiouo luae ica e RRRERTCA 812, 141 1, 101, 425 R54, 784 949, S88 1, 385, 369 
Dela WATE: cn ses cise 276, 753 369, 166 245, 272 178, 428 146, 346 
A A soes er nm oe E eur e EE E 803, 778 672,947 942, 466 971,207 792, 315 
FLAWS os aia VhAN I oh caer cays 22, 042 33, 550 ; 
ESA A A E 12,910 2. 100 asain des 1, 500 
Indian Territory... os eeoése veas A 4,030 5,152 1; 800.1: ee kze 
KünhSüS::.... x. wm mestre lia 
Maine c see oe 2,659,450 | 2,586,765 | 2,400,509 | 2,713,795 | 2,560,021 
E A e me tirat 158, 203 837, 787 815, 471 957, 048 RAY, S81 
Massachusett8............... eese eee 3,451,397 | 2,720,066 | 2,868,305 | 2,663, 329 3, 700, 211 
Michigan as (a Nees eee SINS aca $a Race SE iA 
Minnesotas dre skone as ss A EN SE n ee 478, 989 403, 906 405, 956 481, 908 628, 069 
Mississippi...........-- 20sec cece sence cece IBID A A 
MiSsSOUTEL Lo uacie A ns IURE T SE 157,7 150, 409 155, 716 180, 579 150,009 
MONTADA ta eire ERR SE BA S ES 77,050 25, 993 33, 890 126, 430 114, 005 
NOVIO Ri RARER RAE EE 2,090 7,450 T 200 auos exules 
New Hampshire.......................... 1,147,097 854, 513 927, 487 838, 371 818, 131 
New JoISOy,..2- o9 9 nno Rex. ERE E 948, 474 943, 171 833, 518 834, 709 958, 110 
New YOFK... ated ERE Red ces 651,014 549, 015 622, 986 765,777 927, 483 
North Caroling < . cursis dea 338, 750 218, 947 97,749 564,578 778, 847 
OkMMOM 8 28 2345 O atest ees 5, 000 26, 930 18,920 18, 847 
OTRON mesener ees Ai 38, 429 118, 411 2:35, 213 85, 330 58, 961 
Pennsylvania... recess tu cus RES 661, 062 829, 535 900, 530 870, 848 1,043, 140 
Rhode lA... cinc ne 734, 623 710, 291 684, 052 556, 364 622, 812 
South Carolina.......... occorre 598,848 | — 470,863 | — 382,428 | 297, 284 247, 908 
South Dakota... ¿ios reuera nnn (a) (a) AA O Ceu 
TENAS do NAAA Aa 60, 003 173, 325 348, 317 132, 193 168, 061 
A seen nea b s aHa ws 9 1, 479 3, 503 1,980 13, 630 4,948 
Ver Mont. isis dencia sheds. 1,570, 423 1,810,179 | 2,447,079 | 2,571,850 2,941,724 
VAT vic ca AR 282, 046 299, 335 510, 7 452, 390 340, 900 
Washington fue sucus ieixe er clea a 147, 273 209, 095 422, 508 681, 130 459, 075 
WISCONSIN 6 S vea ecc th etre Faces bbs arare e 369, 137 573, 301 72A, 422 825, 625 798, 213 
A A esaea | oes ooo news wal eee ee ind DOE, eee te ater 600 

dus an aa NO Pe 18, 264, 632 | 18, 436,087 | 20,015,025 | 20,637,693 | 22, 306, 276 


a Value of quartzite included in sandstone. 


The following table shows the value of the trap produced in the 
United States in 1905 and 1906, by States and uses: 


Value of trap produced in the United States in 1905 and 1906, by States and uses. 
1905. 


Crushed stone. 


State. Building.| Paving. Road mak-| Railroad eee Other. Total. 
ing. ballast. NES 

California. ............. $2,051 | $51,538 | $226,489 $29,243 | $197,249 | $32,018 $539, 488 
Connecticut............ 5, 708 948 173, 823 8, 067 113, 977 11,000 313,524 
Massachusetts......... 18,080 |.......... 212. 306 905 117, 800 2,019 412,010 
New Jersey............ 9,496 | 57,301 483, 529 53, 802 147,333 6, 400 757,951 
New York............. 14,400 | 37,000 444. 552 69, 600 65. 800 |....... Eum 631, 352 
Pennsylvania.......... 5, 842 3, 461 162, 112 68, 669 142,760 | 37,385 420, 229 

Dota 55,578 | 150,248 | 1,762,811 | 230,376 784,919 | 90,622 | 2,074,554 

1906. 

California.............. $46, 414 | $136,310 $97,787 $9,019 | $392,370 | $6,514 $688, 423 
Connecticut..........-. 5, 162 340 228, 303 20, 750 148, 430 S, 301 411, 345 
Massachusetts......... 16,540 |.......... 286, 412 28, 000 131, 343 500 462, 795 
New Jersey..........-- 17,660 | 52,700 432, 134 02, 728 245, 564 16, 100 856, NS 
New York.............]... A feaaanaanaa 250, 215 45, 000 264.076 | 64,144 | 623, 435 
Pennsylvania.......... 8,007 3,662 201, 239 281, 525 186,900 | 11,454 | 693, 687 

Total.......-.... | 94,683 | 193,012 | 1, 496, 140 477,022 | 1,368, 701 | 107,013 ' 3,736,571 


21650—m rR 1906——65 
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From this table it appears that the value of trap increased from 
$3,074,554 in 1905 to $3,736,571 in 1906, an increase of $662,017. 

California, Connecticut, Massachusetts, New Jersey, and Pennsyl- 
vania increased in value of output, and New York decreased. 

Of the crushed stone, the stone for road making decreased from 
$1,762,811 in 1905 to $1,496,140 in 1906, a loss of $266,671. Rail- 
road ballast increased from $230,376 in 1905 to $477,022 in 1906, a 

ain of $246,646. Concrete showed the large increase of $583,782, 

om $784,919 in 1905 to $1,368,701 in 1906. 

The following table shows the number and value of paving blocks 
produced in 1905 and 1906, by States: 


Number and value of paving blocks produced in 1905 and 1906, by States and Territories. 


Paving blocks. 
State or Territory. 1905. | 1906. 
Number. Value. | Number. Value. 
| 
AFkAnDnSÓRB. ooon a EE TEE 11, 425 $457 |............ HE MEE 
A A A He su aL 6, 504,735 250,801 | 4,495.391 . $197, 425 
Connecticut. c dece pesi een a laa 1,045,215 43. 631 &23.878 | 62, 645 
DelaWwBIO.-- v. Ooooh ce a ve ua AR EA 183,150 6, 836 162,281 7,7 
GOON POMPE TES 7,946, 000 296,750 | 3,927,500 123.211 
WO te oe cates te ele rue cu eU er EE 8, 188, 596 324,858 | 8,658, 437 336, 079 
Maryland o tox eerie cate seed cease 869, 000 38,900 | 1,125,082 51, 
Massachusetts... 00.0. ce ec cece eee ce no cos 6, 594, 650 270, 308 | 4,936,078 | 199, 457 
Minnesota. ..... 02. ccc cc cece Rer | 1, 487, 496 98, 530 144,150 | 50, 
A A A io iene Sea Ee eiecti A a a eas 1, 529, 364 69, 640 | 624, 453 | 26, 295 
¡A eee rcp D 50, 000 300 ia 
New Hümpshite...uoccorecl e rua o v el 2,084, 202 76.822 | 2,298,145 89.878 
New Jersey. inoue Saco ected need aces eed e a d 1, $35, 607 58,322 | 1,752,767 | 53, 916 
New YOIE. vesci as 420, 508 20, 600 A VERRE 
North Caroling MEME Set he ds 1, 139, 675 48, 234 974, 330 33, 428 
Oklahoma o CHEN PRIUS AU | 2,250 113 
OTRO icon aa da 2,000 A 6 Apta 
Pennsylvania................ lp 820, 982 35.026 | 543, 485 22, 980 
Rhode [sland os: tires rs dd eres oe 1, 503, 794 82,641 | 534,001 42, 532 
South Carolina AA EE ne lee hee S PER Y 348, 500 9,6004 | 348,615 11, 340 
GRAS soos shoe tos wok eed ae ake ete e oh woke EL dem. 5,000 250 | 10.000 250 
Vermoltoc e: 5 ica Batre wok has 6 ed eee eeu eee seas 413, 898 16, 628 | 282, 930 9, 557 
A Usato elu O 913, 440 19, 220 1, 385, 000 29. 536 
Washington. eere eee rici rl 14. 000 420 | 230,000 16, 240 
WISCOBSID:L. dooneoso dese ep ae uscita edi LIE | 6,395,236 | 361,515: 5,110,586 287, 823 


From this table it will be seen that the number and value of paving 
blocks decreased from 50,406,765 blocks, valued at $2,133,873, in 1905, 
to 39,270,359 blocks, valued at $1,652,927, in 1906, a decrease of 
11,136,406 in number and of $480,946 in value. The average value 
per thousand was $42.33 in 1905 and $42.09 in 1906. Paving blocks 
vary in price from $15 per thousand to about $80 per thousand, 
according to size and regularity of shape. Quarrymen generally 
reported that at the prices obtained for the paving blocks it did not pay 
for making them at the present cost of labor. 

In many localities, especially in the New England States, paving 
blocks are cut from the refuse stone of the larger quarries, the cutter 

aying a small price for the rough stone, or paying a certain amount 
or every thousand cut. Some men go around the country and blast 
and trim up bowlders and sell the blocks if there is a demand for them. 
Many of these men are foreigners, and it is almost impossible to get a 
record of either the number or the value of the blocks they make 
except through the firms to which they sell, which are often the large 


quarrymen. 
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SANDSTONE. 


Sandstone showed more than any other variety of stone the effect 
of the use of cement for foundations, building material, paving, 
flagging, and curbing, and the use of concrete blocks for buildings, 
and this effect was not offset, as in granite and limestone, by any 
other great increase in output, ganister rock being the only product 
showing a decided increase in value of production. As with the 
other kinds of stone, scarcity and high price of labor and cost of fuel 
and supplies lessened the activity of the trade. 

The total value of the output of sandstone in 1906 was reported as 
$9,169,337; in 1905 the value of the output was $10,006,774, a 
decrease of $837,437 for 1906. The total value for 1906 is the 
smallest since 1901, when the value of the total output was $8,138,680. 

Pennsylvania, New York, and Ohio, with values, respectively, of 
$2,724,874, $1,905,892, and $1,426,645, contributed the largest 

uantity of sandstone to the total output of the United States, 
these three States producing 66.06 per cent of the total in 1906. In 
1905 the rank of the States was the same, Pennsylvania’s production 
being valued at $2,487,939, New York’s at $1,831,756, and Ohio’s at 
$1,744,472, an increase in 1906 of $236,935 for Pennsylvania, an 
increase of $74,136 for New York, and a decrease of $317,827 for Ohio. 
ete of these three States in 1905 was 60.6 per cent of the 
total. 

In New York and Pennsylvania part of the sandstone output is 
known to the trade as bluestone, the production of which is given in 
a separate table. A small part of New York’s output in 1906 is 
really the value of the Connecticut output, Connecticut’s production 
being included in that for New York in order to conceal individual 

ures. 

iiv the other States producing sandstone, California, Colorado, 
Minnesota, Massachusetts, and New Jersey report the largest output, 
each, however, showing a decrease for 1906. An increase for 1906 
is shown by Alabama, Indiana, Nebraska, New York, Oklahoma 
Oregon, Pennsylvania, Tennessee, Utah, Virginia, Washington, and 
Wisconsin; a decrease is shown in the other States. 

Building stone.—The chief use of sandstone is for building purposes 
the output for which, including both the rough and the cut or sawed 
stone sold by the producers, was valued at $4,275,669 in 1906 and at 
$4,702,189 in 1905, a decrease of $426,520. "These figures for 1906 
included rough stone valued at $1,765,649 and cut or sawed stone 
valued at $2,510,020, and for 1905 rough stone valued at $2,114,270 
and cut or sawed stone valued at $2,587,919, a decrease of $348,621 
for rough building stone and of $77,899 for the dressed stone. Penn- 
sylvania, Ohio, California, and New York, with values of $1,317,290, 
$567,111, $514,173, and $472,284, respectively, were the ranking 
States in the building-sandstone output in 1905; in 1906 the order 
was Pennsylvania, New York, Ohio, and California, with values of 
$1,346,140, $724,164, $659,611, $400,083, respectively, Ohio and New 
York changing places, with increases in 1906 of $28,850 for Pennsyl- 
vania and $251,880 for New York and with decreases of $207,500 for 
Ohio and $114,090 for California. The Pennsylvania output includes 
& considerable quantity of fine-grained sandstone known a as 

, 18 


bluestone, which, besides the common use for construction wor 
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employed extensively for the trimming of buildings, such as sills, 
lintels, copings, and steps. The value of this stone for 1906 was 
$268,290, as compared with $292,062 in 1905, a decrease of $23,772. 
The rest of the Pennsylvania building-stone output is largely for 
railroad bridges, being used by the Pennsylvania Railroad and other 
railroads in renewing bridges and elevating the tracks. It is also 
used in the construction and the ornamentation of buildings. 

The building stone from Ohio is used chiefly in the construction of 
buildings; some is used for heavy bridge masonry. 

The California building stone is used chiefly for regular construction 
work, but some is used for bridges. The decrease for 1906 is due to 
the oes condition of trada incident to the earthquake and 
the fire. 

The New York sandstone output, like that of Pennsylvania, 
includes a quantity of bluestone. In 1906 the value of this bluestone 
from New York was $492,552, an increase of $141,547, as compared 
with $351,005 in 1905. 

Rubble.—Wubble used in all kinds of rough building of walls and 
foundations decreased from $527,918 in 1905 to $525,108 in 1906, a 
loss of $2,810. The greater part of this sandstone is from Penn- 
sylvania. 

Pawving.—Paving blocks to the value of $694,995 was produced in 
1906, & Nace of $46,687 from the 1905 output, which was $741,682. 
New York and Pennsylvania furnished the greater part of this 
material, 

Flagstone.—Flageing to the value of $1,097,438 was produced in 
1906, a decrease of $123,910, as compared with $1,221,348, reported 
in 1905. Ohio, New York, and Pennsvlvania, with outputs, respec- 
tively, of $383,457, $366,423, and $277,623, furnished most of this 
class of stone, practically all of the New York and Pennsylvania 
stone of this class being bluestone. 

Curbstone.—Curbing to the value of $1,074,369 was reported in 
1906, an increase of $29,386 over $1,044,983 in 1905. New York, 
Pennsylvania, and Ohio, with outputs, respectively, of $375,539, 
$305,470, and $251,509, were the chief States producing this class of 
stone. About half of the New York and Pennsylvania output for 
curbing was bluestone. 

Crushed stone.—In 1906 1,257,508 tons of crushed sandstone, 
valued at $889,894, were reported, as compared with 1,593,087 tons in 
1905, valued at $1,008,270, a decrease in 1906 of 335,579 tons In 
quantity and of $118,376 in value. The greater part of the crushed 
stone was for concrete, a use which increased from 371,415 tons, 
valued at $311,044, in 1905 to 537,138 tons, valued at $411,300, in 
1906, a gain of 165,723 tons and of $100,256. Crushed sandstone for 
road making decreased from 452,268 tons, valued at $355,269, in 
1905, to 358,076 tons, valued at $299,877, in 1906, a decrease O 
94,192 tons and of $55,392. Sandstone for railroad ballast decreased 
from 769,404 tons, valued at $341,957, in 1905, to 362,294 tons, 
valued at $178,717, in 1906, a decrease of 407,110 tons and of $163,240. 
Pennsylvania, California, and Massachusetts produce the most of 
this class of stone. 

Ganister.—Ganister rock is reported in 1906 from but six States, 
Pennsylvania, Colorado, Wisconsin, Ohio, Maryland, and Illinois, 1n 
the order of value of output. In 1905 seven States reported output 
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of this material, Pennsylvania, Colorado, Wisconsin, Ohio, Mary- 
land, Illinois, and Kansas, in the order of value of output. In 1906 
the production increased $97,943, from $186,123 in 1905 to $284,066 
in 1906. | 

Riprap.—Riprap valued at $290,952 was reported in 1905, and at 
$231,654 in 1906, a decrease of $59,298. Pennsylvania, Texas, and 
Ohio reported the greater part of this output. 

Other purposes.—Sandstone for other purposes, valued at $96,144, 
was reported in 1906, as against $283,309 in 1905, a decrease of 
$187,165 in 1906. This includes stone for monumental work and 
for posts and coverings. | 

The total output does not include sandstone made into abrasives, 
such as grindstones, whetstones, oilstones, and pulpstones, nor does 
it include sandstone ground into sand and used for glass sand, mold- 
ing sand, and polishing sand. 

The following table shows the value of the sandstone production of 
the United States in 1905 and 1906, by States and Territories and 
uses: 


Value of sandstone produced in the United States in 1905 and 1906, by States and Terri- 
tories and uses. 


—_——— ee | | eS rr 


1905. 
| Crushed stone. 
Rough Dressed >| : 
State or Territory. building. | building. | Road | Railroad! coperete | eee | Riprap. 
making. | ballast. | ~ ee 

Alabama................... S100 1525 rail | eee ee | C A as ial $24, 507 
AA AI A SU ORS o e as > Pl dl A A 41,334 
ATRIDSIS cra 6,372 6,229 S00. |. esce ,000 |.......... 540 
Calformaü...22--—— e 57,823 456, 350 92, 605 AAA eoe cete a eer E 
Colorado................... 209. 801 20:300) AAA RP DNO RANT 3, 833 $32,000 1, 850 
ConnmectiCUt.......o.ooo..... 51, 382 DINI A oe Pallas mx eres IP An M LII MEN 45 
labo. cis aorta 12,940 A E EEE wet dedu race ace aes 200 
A eum 15, 324 TST 150; RA ión 480 408 
Indian&. 2 ehe 5,575 | TELA A ages oa se ¡AA iOS 1,500 
Indian Territory.......... 300 J 2000 onere ARA A sat ies e ers enint 
Iowa.......... NND 7,165 422 300- luscosós 50 A 113 
CUTE R cole Scie owes S 30, 808 A AAA AO 100 35 
RK Ci COCK Vises oce ec 77,117 28,225 12.500 ^ 111,920 |. cesses larisa 1,047 
Maryland.................. 4.901 oe ee been Bon ata 80 M MEN" 8,000 |.......... 
MassachusettS............- 55, 904 35,269 | 157,244 |.......... 115,024. 1. 5522 9 ss reo ERE 
MicDigüll..e lil. 64, 056 RAS US AA EA AAA ICAO PR 
Minnesots................- 24,610 58, N53 4,000 140 12,800 coe does 4, 236 
MISSOUEL. Su sue e EET 15, 800 4.039 Ta A RUD MR 1, 568 
Montana... esee ne 9, S82 dU Ud eoe eu edhe tat 1,200 eevee es 612 
Nebraska...............-.- l TOSE A HH RA AA E AS 
Nevada crono ees ! 1:000. E AAA E ARA CIAO Fem mE 
New Jersev ccoo. i — 161,200 2; SB 7,650 | Bia Aas 9,100 |.......... 375 
New Mexico................ i 1,820 3.500 Naess cies ie 85, 000 EE tus cadet bau cece 
New YOrkK ccc e2c ose cceesess | 210, 760 261,524 5, 259 3, 300 28,934 |.......... 23,875 
North Carolina............ i 150 : BS A etc rite ses Stall AAA lon, ae ote AA 
North Dakota............. 955 IOU fected AA IA A S 
OKO ae a unco ee 405,976 461,135 15,207 2, 200 10, 785 9, 020 37,880 
Oklahoma................. | 9,074 1.950 eae stro 1835 1.0: 2: 200 
TEZON. Ss vr tos ix 520 389 Aa PAS, AS ESE ONE RT ee 100 
Pennsvivanid.............. | 444.708 812,522 46,911 119, 392 62,371 122, 900 81, 455 
South Dakotu............. 39, 491 065, 780 NH Pic ss 12,000 |.......... 14,701 
Tennessee... ......0.0.0006- 1.035 5, 000 MO e Crd A A 
Dada aan odo i 7, 558 18,427 PA 1.500; 19,375 |.......... 46, 485 
| E TE ee eee oe eee | 10. 360 Dea A EA O rt ee hae ie a ecu 
Virginia. ie stteaca xoc 2,000 Les AE MORENO: PIPER OM Map CIMA | ida i 
Washington............... 55, 005 15:000 rondes VEI eI se cius 3,100 
West Virginia.............. 48, S87 50, 301 5,525 4,273 4 UIN boss coc tee 395 
Wisconsin..........lullee.. 42. 804 76, 160 5,838 A 37 13,614 4,391 
Wyoming. ta 19, 056 540 CT 1,750 A A AA 


o A | 2, 114, 270 29599] 355,200 | 341,957 | 311,044 18603294 200,952 
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Value of sandstone produced in the United States in 1905 and 1906, by States and Terri- 
tories and uses—Continued. 


1906—Continued. 


State or Territory. Rubble. Paving. Flagging. | Curbing. | Other. | Total. 


=| A —____—_—- | ee a 


Alabama...............-46- 83.200. A pel ee EE SP eR AA: A: | $28.107 
APIZON Oe ado roe vom cade needed A AND bcc A toe | 65, 555 
Arkunsas................ es. 7,950 $300 $1,550 $6.720 |............ 5%. 161 
CAM OPI oie ici doble A sales seus i sai ce | 1,350 $27.901 , G55. GOs 
Colorado. 24,712 16, 169 91,750 46, 352 9,582 i 453, 029 
Connecticut............... 0:400 AAA eo uites aec odi ipea VAM Ru Rue 62, GIN 
Orci AAA a usd CU Ug beh mean IS | 22.205 
Illinois... ras 2,300 2.100 118 300 |............ i 29,115 
NA iaa o OS 279 aa | 15. 421 
Indian Territory........... lj O A AA A caste an cs tue 2, 198 
TUN Mu bh Sees ee ee atn 640 IL coo Sangre et 250 . 75 | 320 | 9,335 
Kansai weld ower eek second 1,159 40 25,139 3.055 13,783 19.617 
Kentucky.........Llesels.. 9, 330 40 34, 650 2,750 3. 000 250. 5; 
Mürvbidelltise ei eec et ge oe lo Sane cee Revera Eni EAE RlapMonziqse ace PP 12. 984 
Massachusetts, ............. | 2, 600 P RON AA UC UD 367, 461 
Michigan................... VO SSDS ood ie tere alll ok gee aie trend Nang dig E bmi ae 12,700 123, 123 
Minnesota.................. 35,00) | 131, 883 7,200 14,812 337 294. 640 
Missouri.................... 3.013 288 ] 2.020 27.685 
Montauna................... RAT RR. TURNUS: o p E Salone 132 45. 116 
A ole estes sence O Mile teeta MEN pops een ee 12 120 
Nevada. ... 00.00.00... eee eee p M Re tl a M EROR UNE UE PORTE VORNE: 1,500 
New Jersey .........cee eee ' 50.000 ,............ | 13, 000 12, 200 13,326 | 204, 719 
New Mexico................ QUT ict uisu 300 | EM NOV MUR 7,000 101,522 
New York.................. 15, 347 | 378, 455 | 354, 216 395, 124 154, 762 | 1,831,756 
North Carolina............. | pr tS RUNS FORCED A COREE nm a 4, 4S3 
North Dakotas c ov ese A Ge x Or» lee cee to aces | bus A oe lean iene a e | 1,055 
OVO: eoe urea e beate e | 60, 672 1,600 463,757 270, 489 5,751 1,744, 472 
Oklahoma.............. us 780 175 160 2lI5- [oos dee eee 12.914 
OTPPOL AE E a tui casas eich vr tM Fi. uae eee tr ey 194 1,229 
Pennsylvania. .............. i 117,733 107, 854 227,181 269, 848 14, 995 2, 487.039 
South Dakota.............. i 15, 262 43, 440 27 1.060 etonnt veers 193, 408 
Tennessee... .... 0... eee ee 2 OU E AAA eee Mee be ok 50 30 8,715 
TOMAS A A 5,788 4.000 |............- 3, 300 16, 490 | 123, 24 
ULLAM V ee ie cu a Eo 13, 900 10, 316 140 6, 480 575 ; 
Eq FERE eI. Tur PIRE cer p DATE DEREN , 000 
Washington................ 6, 435 44, 08O NP A aa a a aR j 124,910 
West Virginia.............. 4320-909. E E A Alas 7,475 2, 860 171,309 
Wisconsin. ..............2-- | E ONDES ERAN 1,248 190 | 161.741 
Wyoming.................-- 10,851 200 | 500 380 249 33. 501 
TOCA cx dc cc RSEN | 527,918 | 741, 682 | 1, 221, 348 | 1, 044, 983 283, 309 | 10, 006, 774 
1906. f 


Crushed stone. 
Rough Dressed 


State or Territory. | buiding. | building. | Road | Railroad concreta |e Riprar- 
making. | ballast. | 

NAAA AA A, A A A beens esie $25, 492 
AUTO Eo aw ata eee $1098 Tease cee Ve al eet Be | a tack c mca acm ho Coca View ata tence 1.625 
ATIGUINIS A Lasers er duce 2,879 $1,746 $977 PA $72,052. aie esos 350 
CalfOTDliesue cesse e EE 100, 483 209,000 | 178,548 $585 33,942 |.......... 63 
Colorado................... 67,139 15,301 |. oria 7,000 25,027 | - $40,522 1,314 
CODI AAA JM cua sete A rgxd WEE) A [ving scat eels decia E nl want eua Eua ae wea 
Tah, occa aed sw pen cae eae 5, 088 AA O A ani ve loda ro x ree. Cain foes Arete 
MINO Ms eei ew A 7,735 4, 555 A NA 1, 500 7 
INIA ai laced 4,550 19240 AN A IAE AAA 1, 200 
Indian Territory.......... AUT ll A A O A A A 
LOW a 4,184 30 A E uon Mes dei 32 
KR SEN. S oua uso ox ER aol ace 23. 496 AUD ae rides AA xao fu edu A A ft 
KOntueky AA 64, 161 41,762 |.......... 7,900 SU" ossa cana 2, 875 
Marylund.................. "DM PNEU NIME. T MM 100 5,760 bos slc go 
Massaichusetts............. 53.016 52, 402 33,208 |.......... 112,885 feiss wt ewlzrsizat 
MICA hin 35, 272 IN OU. PA, A Ron acp eec booa d MO RCR 710 
Minnesota... 2.22.2... eens 13,112 58, 789 11,619 |.......... 37,918 |.......... 7,531 
MissoUTi.....ooooooomooo.m... 6, 802 T8 A A A A 1, 400 
Montana................... 4, 257 dU 4I ee o aues ote n eret wal eda bae ee EE 405 
Nebraska.............eee. Svr d oce ETUR IE IN La quei ge 6, 500 
New Jersey... 0.02.22. ee eee 119, 413 21, 250 9, 400 200 3,150 AA 1,000 
New Mexico............... 4, 040 9o. E DO A e eMe RO 
New York................. 230, 102 404, 062 6,600 ].......... 2,365 |.........- 2,040 
North Carolina............]........ s. DY n A A E 
North Dakota............. NA A Gaerne wee AN ASA AS 
A A 310, 256 349,355 6, 800 19, 300 13,575 6,750 38, 350 
Oklahoma................. 22, 908 8,650 9D [lee seus 2,075 
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Value of sandstone produced in the United States in 1905 and 1906, by States and Terri- 


tories and uses—Continued. 


1906—Continued. 
| Crushed stone. 
: . Rough Dressed | Oo 
State or Territory. building: building. | Road Railroad Concrete Ganister.| Riprap. 
making. ballast. | E 

OTe Ron id das $25, 845 $1 | E DRM DUMP A: Mr 
Pennsylvani&.............. 510, 299 835,841 | $34,000 $108,391 , $103,120 | $196,804 | $06,626 
South Dakota.......-.--.- 26, 101 30. 356 | 180 - 157 | 14,000 [.......... 13, 964 
Tennessee ....... 2... eee eee 250 10,531 uo | 100: MA A | wae eacus 
a PONE M 8,713 21.302' 9,000 1,000 | 23,850 | HERUM 40, 983 
¡A p REUS 600 2:014 asia E otek atas A al M CU Li LE 
VITE HIA cee desees 1, 250 BOO NS suspi E dua ed 3,600 15 gous A 
Washington............... 41, 982 AA adt roe AAA eu Sta 1,923 
West Virginiu............. 21.169 32, 186 3, 734 3, 500 12.1055. ey ls 1,076 
Wisconsin. ..............-. 21,071 82,357 0,403. EA 43 32,7 15, 320 
Wyoimning.................. 14, 606 4,900 dawn bee A rf; NUMEN o 

Totals c. ure eos 1, 765, 649 | 2,510, 020 | 299, 877 | 178,717 | 411,300 | 284, 066 | 231,654 

State or Territory. | Rubble. Paving. Flagging. | Curbing. Other. Total. 

Alabama................... $14 075-1 o oto seco A AA A $40, 467 
AFiZOlhdlz.o:v6cieila x spins ¡Es S auos Eus A ca Vana crag aac des $26, 130 33, 149 
ATkunsaS...ooooooooomomooo.» 2 25 $25 $4, 636 $19, 873 40 55, 703 
California................... AA n d ene ted 8,642 2,253 642, 166 
Colorado. . 4... eeu 29, 655 16, 225 33, 703 44, 543 5,515 286, 544 
A oo oscura A siu stercus eee zie tus eiu care Sad A (a) 
DO HO usua cu aa x seus 0.1275 1 oer ur-caleswensac ESTE rcs DE 11, 969 
TIONIS 2 os ceed eee REG 1.500 2,500 50 Qi Benen espe 19, 125 
Iti oi na 1,350 ae ceni 150 4,250 6 necs ues 30, 740 
Indian Territory ........... 140 A euer amd is DONA 615 
o EMT NA LL 10 PN tke 30 113 602 5, 601 
KANSAS 1.2 awed even RR 1,975 ! 2, 450 6, 546 6,297 1,345 42, 809 
Kentucky.................. 3, 450 1, 200 1,875 1,800 1... 222-222 125, 123 
Maryland... s: oue A stercore. itane fre eds r NEMO 9, 533 
Massachusetts............. 6, ROO Toke ce se "x O, PA A 2, 300 260. 721 
NIC: ec coos dee ees I0, 403 rs MUTET TRO rec o cC 65, 395 
Minnesota.................. 31, 209 12,012 2, 708 42, 193 8,542 285. C33 
DMISSOM DE: aaa 3,115 100 418 318 1, 500 20. 951 
Montana sosecutacacevoes 2 HO. AAA A A 153 37, 462 
MS cee eslicfee e lcm A E rU 6, 899 
New Jersey ......oooomoooo.. 45, 000 500 5, 650 2,950 6, 629 215, 142 
New Mexico................ A (ea e a 375 1, 600 42,574 
NOW VOTK ciar tens 48, 362 374,278 366, 423 375, 539 6,121 | 51,905, 892 
North Carolina............. BU RS A A 636 3,531 
North Dakota.............. 4 AAN SONORA 10 44 
OBIO directs eoo hee yates’ 36, 696 350 383, 457 251,509 10, 247 1, 426, 645 
Oklahoma.................. 0,203. ces enis 115 60 15 40, 246 
OT OOo ck mere A educ ive poros odio mad oe A Lir een EIL 25.950 
Pennsvylvania.............. 152.971 112, 456 277,623 305, 470 21,273 2,724, 874 
South Dakota.............. 27,875 32, 300 654 320 59 145, 966 
Tennessee.................. 3,000 p 75 150 30 14, 136 
VENAS ri 4 IEA lew e date ee 630 | 152 111, 533 
AN O 17,645 16,750 20 400 | 100 37, 529 
A A PA A A A O has 5, 100 
Washington................ 2, 410 LUE LUE PH MEUM. NNUS $03 169, 500 
West Virginia.............. 14, 415 5002 10, 185 8,125 ! 219 113, 369 
Wisconsin. sooo 23, 084 100 1,120 GOD. EK 181. 986 
WI OM... Pondcrtidese 2, 934 200 2000 eos eee Mon nae ESE sam 24,715 

Total iim RELY 525, 108 | 694, 905 | 1,097, 433 1,074, 369 i 96, 144 | 9, 169, 337 


a Included in New York. 


b Includes Connecticut. 
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_ The following table shows the value of the sandstone production 
in the United States from 1902 to 1906, inclusive, by States and 
Territories: 


Value of sandstone production in the United States, 1902-1906, by States and Territorics. 


I 4 I 
State or Territory. | 1902. j 1993. 1904. 1905. 1906. 
l 

Alabama AA O | $42,706 $42,933 $12,788 $25,107 $40, 467 
FUT Go dd RR | 107.910 526,875 91,960 65. 558 33,149 
O A saei n esa wed E eR 85,917 01.172 63.950 58. 161 55, 703 
Coral o otras ed | 462308 | 262.327 | 735.682 | 685.143 642. 166 
A PA ern noe am exe dea ee aid weld 366, 161 350,132 21,142 453.029 256, 544 
O AA este peo ied | 128,579 119, 417 117, 696 62,618 (a) 
CRORE is ha A eine bs ¡E seit tt cat ears eae BSS AAA AA 
TG seo octet cte, Mer oeacie A latte. | 13.777 11,856 9.320 22.265 11,969 
BO as poner eR eure 32, 200 26, 293 41,311 29. 115 19,125 
Indiana U | 37,593 32, 651 22 681 15. 421 30.740 
A A pce CR EEE TEAN RAI. 2,198 615 
TOWA ua cocta aes sae PCs DEUM DAE i 15, 061 19,011 9, 300 0.335 S. 000 
A A bie ees | 105, 309 102, 128 130,516 79.617 42.509 
CTO ys on Bs IA ! 128, 470 93, 7 42 93, 622 280, 57 125,123 
A A Oat ee eel See eae d rr E rl AA Lovet Se ee Saks 
Maryland. ........cccecccecccceccccececces 15, 405 2,170 8, 908 12,984 9. 533 
Massachusetts. ................ 0.2 serre 487,366 372, 478 320, 861 367, 461 260, 721 
MICE RI ees Soke to E 188,073 121,350 74, 568 123, 123 65, 395 
MIDIeSOL coco geese oc eee de 347, 472 363, 262 319, 209 294, 640 285, 433 
MISSODEIS cs oye eee te psa oak ook 56, 990 49. 402 44, 455 27, 656 20. 951 
MODE o da 85,152 68, 036 64, 232 45,116 37,402 
NOUS see sl an ese ier ta ease ate i 168 1,067 142 120 6, 599 
runi MR" 6,115 2,370 10, 558 1.2007 | riii 
NUM Jersey. 7 econ beans ceeVcaseress cuu. 406,726 364, 337 236, 426 294,719 215,12 
New MOCO es ions Se Oh UE DIE arma 12, 291 7,510 133, 390 101. 522 42.574 
New YOTE: Cose a een ERE La ! 5 1,408, 699 | 51,756,501 15 1,755,524 [51,831,755 |b c 1,905, 2 
North URTOlIE 1 rio | 4,825 600 250 4, 483 3,531 
AI A II ARA A 1,055 44 
A Se Acne ee eco | 2,078,754 | 1,793,379 | 1,808,062 | 1,744.42 | — 1,426,645 
CHICA DOTE iu eid es bask ee us E eas ees 25.309 6, 500 2,995 12,914 40, 246 
OCR ON MEM E | , 2,912 6, 186 1.229 25, 950 
Pentisylvania......oooccccccccccccncnoccoo | 5 2,800,108 | 6 3,255,073 | ò 2,641,510 |b 2, 487.939 | 52,724.874 
South Dakota.....oo.oooooooooccoronnooro.. 110, 789. 163, 067 338, 970 193, 408 145, 966 
AE A MER EE 7,670 20, 649 24, 868 8,715 14.136 
a EA A eT iE 165. 565 114, 381 209, 313 123, 281 111, 533 
Us a enc PIU a enka 105,911 71,279 70, 168 43, 429 137, 429 
LIME NR ELE le ET 2.500 4,471 13, 522 2.000 5,100 
Müshington.oss cocer eer ep raa Ed ad 30, 725 47, 430 88, 185 124,910 169, 500 
West Virginia... 0.2.0... ee eee IIR 423, 532 252, 204 287,381 171,309 113,309 
AVIS@PONSIN a ais sida sate 7.086 142, 445 158,503 161,741 181, 9*6 
ETT QR EN RO PORA RSEN 90, 691 91, 849 30, 986 33, 591 24.715 

A OA IER 10, 594, 483 | 11, 262, 259 | 10, 273, 891 | 10, 006, 774 9,169,337 

a Included in New York. b Includes bluestone. c Includes Connecticut. 


The following table shows the value and uses of the bluestone pro- 
duced in New York and Pennsylvania in 1905 and 1906: 


Value and uses of bluestone produced in New York and Pennsylvania in 1905 and 1906. 


1003. 
| Building A , Crushed Other Total 
State purposes. Flagging. | Curbing. stone. purposes. value. 
NOW YORK cin Ra $351, 005 $330, 506 $213,594 1.1: rico $150,350 | $1,105, 464 
Pennsylvania. ..........----- 292,062 216, 435 157,391 $38, 877 121, 396 $26, 161 
Motilla cd (143, 067 | 547,001 430, 925 | 38,877 271,755 | 1,931,625 
1906. 
NOW YOIK. oro e e EDEET SE | $492,552 | $365, 483 $235, 701 $600 $44,508 | $1,138. 934 
l'ennsylvaniu.......Luuluu.u.. 208, 290 | 205, 481 170, 103 54, 994 124, 096 582. 904 
rico 760, 842 | 630, 964 | 405 
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From this table it appears that the variety of sandstone known as 
. bluestone in New York and Pennsylvania increased somewhat in 
value, from $1,931,625 in 1905 to $2,021,898 in 1906, a gain of $90,273. 
This increase was in the value of building stone and flagging, which 
with curbing are the chief uses of this class of stone. Both New 
York and Pennsylvania increased in value of output in 1906, New 
York from $1,105,464 in 1905 to $1,138,934 in 1906, or $33,470, and 
Pennsylvania from $826,161 in 1905 to $882,964 in 1906, or $56,803. 
The bluestone output of these two States in 1906 represented 22.05 
per cent of the total sandstone output of the United States. New 
ersey and West Virginia also produced sandstone known to the 
trade as bluestone. 
MARBLE. 


The marble output in the United States in 1906 was valued at 
$7,582,938, as compared with $7,129,071 in 1905, an increase of 
$453,867. 

Vermont produces the greater part of the marble of the United 
States, the value ICONE by this State being $4,576,913 in 1906 
as compared with $4,410,820 in 1905, an increase of $166,093. "The 
increase in 1906 was smaller than in 1905, a loss due to the fact that 
considerably less rough stone was sold for building in 1906 than in 
1905. The increase in value of Vermont marble from 1902, when the 
value was $2,628,164, to 1906 has been $1,948,749. The increase 
in 1905 over 1904, when the figures were $4,004,669, was $406,151. 
The output of this State represented 60.36 per cent of the total marble 
output of the United States in 1906 and 61.87 per cent in 1905. The 
marble from this State as sold by the producers is principally dressed 
stone for monumental, building, and interior work, and for electrical 
work, mosaic work, etc., and represented, in 1906, about 1,400,000 
cubic feet. 

Georgia ranks setond in the marble-producing States, its value of 
output, $919,356 in 1906, representing 12.12 per cent of the total of 
the United States; in 1905 the output was $774,550, or 10.86 per cent, 
a gain of $144,806. The greater part of this stone is sold rough to the 
manufacturers and contractors for building and monumental work, 
and represented about 875,000 cubic feet in 1906. 

The next States in order of output in 1906 were Tennessee, with 
an output of $635,821, representing about 375,000 cubic feet; New 
York with $557,954, and Massachusetts with $271,934; in 1905 New 
York, with an output of $795,721, exceeded Tennessee, whose output 
was $582,229; and the output of Massachusetts in 1905 was but 
$166,360, an increase for 1906 of $53,592 for Tennessee, a decrease 
for New York of $237,767, and an increase for Massachusetts of 
$105,574. In 1906 Alabama, Alaska, Arkansas, Califorina, Maryland, 
Nevada, Pennsylvania, and Utah increased in value of output of 
marble, while New Mexico, Washington, and Wyoming decreased. 
The output from Alabama, Alaska, Arkansas, and Nevada repre- 
sented either new or renewed VA EO As to Alaska only the 
figures for rough stone are included. 

Missouri produced some marble in 1906, but the figures are included 
in those for limestone to avoid disclosure of individual production. 

Pennsylvania's output includes a production of serpentine from 
Northampton County, and small quantities of serpentine are also 
included in the report from Georgia. 
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The outputs of California, New Mexico, Utah, and Wyoming 
include small quantities of onyx. 

The greater part of the marble output is for building and monu- 
mental work, the values for the two being nearly equal in 1906. 

Building stone.—The figures for 1906 were, for building stone, 
rough and dressed, $2,782,620, a decrease of $145,020 from the 
figures for 1905, which were $2,927,640. The total includes $1,222,695 
for rough building and $1,559,925 for dressed building; in 1905 the 
rough uilding marble sold was valued at $1,759,190 and the dressed 
building at $1,168,450, showing for 1906 a decrease of $536,495 for 
rough stock and an increase of $391,475 in dressed marble. The 
value of Vermont’s building marble, $1,163,945, represented 41.83 
per cent of the total; the Georgia cutput, valued at $487,856, repre- 
sented 17.53 per cent, and the New York output, valued at $363,713, 
13.07 per cent of the total. 

Monumental stone.—In 1906 the total monumental marble was 
valued at $2,657,813 and in 1905 at $2,270,217, an increase of 
$387,596. In 1906 the total includes $442,941 as the value of rough 
monumental stock and $2,214,872 the value of dressed monumental 
stone; the corresponding figures for 1905 are $1,099,938 for rough 
monumental stone and $1,170,279 for dressed stone, a decrease of 
$656,997 for rough stock and an increase of $1,044,593 for dressed 
stone. Vermont, with a value of $2,060,533 for this class of stone, 
produced 77.53 per cent of the total; Georgia and New York ranked 
next in production of monumental stone. 

Ornamental stone.—The greater part of the small quantity of 
ornamental marble was produced in Vermont, and this stone increased 
in value from $13,643 in 1905 to $44,523 in 1906. 

Interior stone.—Vermont, Tennessee, and Massachusetts produced 
most of the marble for interior work, the total value for 1906 being 
$1,722,445, as against $1,682,651 for 1905, an increase of $39,794 
in 1906. | 

Other marble.—Rough stone for other purposes includes chiefly 
waste stone sold to lime burners, carbonic-acid factories, pulp mills, 
and for road material. The dressed stone for other purposes includes 
considerable stone for electrical work and mosaics. 

The following table shows the value of the marble produced in the 
United States in 1905 and 1906, by States and Territories and uses: 


'alue of the marble product, 1905 and 1906, by States and Territories and uses. 


1905 
Rough. | Dressed. | 
J 
State or Territory. Other ; "T" . | Orna- | Interior Other | Total. 
Build- | Monu; | pur- | Build- | Monu: | men- deeom- | pur. 
E * | poses. ng * | tal tion. | poses. 

PU. NER M MM "E TE $700 | $10 | ee oes lead $710 
Arkansas......... $750 AA es pecs M A E ede Sept ER 1,000 
California......... 4.390 2,075 ' $1,300 $5, 000 7,575 200 | $75,000 ........ 95, 540 
Georgia........... 370,047 | 275,000 | 72,500 | 45,421] 11,582 |.......).........- etn 774, 550 
Maryland......... O ss 3.030 90,782 lucio dal esa cus 36, 524 |........ 133, 404 
Massachusetta.... 11,622 A 6, 828 10; 916-1. AAA aas 131,995 |........ 166, 360 
New Mexico..... 300 O A 1, 500 40035 5. A SAS 2, 
New York........ 214,023 | 80,916 | 13,677 | 391.037 | 96,068 |......oloooooccccoojocncnco. 795, 721 
Pennsylvania..... 8, 086 750 | 4,200} 59,951 | 24,000 |.......]........-]-- e --- 97, 887 
Tennessee......... 237,399 rJ 500 4, 000 11,000 because 323,500 | $5,000 | 582,229 
Dtali... oues e A. OE ote beaten FRAO O O Neer ns , 150 
Vermont.......... 903, 905 740,117 | 25, 479 554, 844 11,015, 904 ¡13, 433 |1,055, 632 |101, 506 4, 410, 
A AN A, AAA PESCA A TOO AA 80,000 |........ 60, 000 
Wyoming lor ot E A terrx 72271 3 A A eras (area ae 2, 500 

Total....... 1,759, 190 1,090, 938 128, 414 das 1,170,279 |13, 643 |1, 682,661 |106, 506 |7, 129,071 
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Value of the marble product, 1905 and 1906, by States and Territories aud uses—Cont'd. 


1906. 


Rough. | Dressed. 


i 


Interior Other] Total. 
decora- , pur- 


: r or ! 
Stateor Territory.) Ruild- | Monu- | Other | Build- | Monu- , ÜTna- 


men- 


pur- : 
ing. mental. poses. | mg. mental tal. tion. poses. 

Alabama.......... $26, 500 hein ek fet eee das $45,500 $10,000 |....... | O | NE $85, 000 
AB SER uo bee AN AA eta tado esas AA A A. Md i (a) 
Arkunsas......... 7,000 $2,400 |........ pL) AAA er ie oe eas 16, 900 
California......... 10. 638 5,210 he ced out 2.400 |! 8,300 ($2,000 ' $73,000 | $1, 500 103, 048 
Georgia........... 425,356 | 332.500 $75.000 62. 500 24 A A e ues 919, 356 
Maryland......... 91, 000 16, 400 9, 405 I) etc AT TRES ! 176, 495 
Massachusetts. . 1,995 | < 15 | 10,600 . 113,350 | 100 ....... 140,544 5,000 , 271,934 
REE APP aee RE iniu ETATE E pide E AAA (b) 
Nevada........... 5.000 |. . 2 Li, UE MPH UNE jT: Doudou e alu E Eu regia 5, 000 
New Mexico......L.......... A ee rae LO eq UR HIP PR 500 
New York........ 240, 853 30,200 , 21,846 122, s0 140,195 ....... 2,000 oo oe nes 507,054 
Pennsylvania..... 16, 306 500 | 4,000 125. 766 13, 500 : 5,000 : 6,500 !........ 171,032 
Tennessee......... 210.491 PARA A 40, 100 6.000 ....... | 358,100 | 21,200 635, N21 
Util... oss ok ET MR CRIMEN OMEN DR ene d 1, 400 
Vermont.......... | 186, 626 $2,750 | 4,607 | 977,319 2,007,777 32,523 1.007,001 218,304 » 576, 913 
Washington... l...a... _ 1,000 | 398. lores | $0000, 5,000 | ^ 45,000 |........ | € 59. 085 
Wyoming......... AAA ecc a S acr CM athe ata Ma tata Ais 1,000 

Total....... 1, 222, 695 442,941 129,533 1,559,925 pee roses ^ , 122,445 ind 004 7,552,938 

i ! i 


a Included in Washington. 
b Included in limestone to prevent disclosure of individual figures. 
€ Includes Alaska. 


The followin ng table shows the value of the marble produced in the 
United States from 1902 to 1906, inclusive, by States and Territories: 


Value of marble produced in the United States, 1902-1906, by States and Territories. 


State or Territory. 1902. 1903. 1904. 1905. 1906. 
Alabama....... EE PATE TA (a) (a) o Ele sus | $55, 000 
INNS Keo cis iain, Sade a OER Able ks Oey eee pM deque daa ees eee saws eck aes (a) $710 | (^) 
AA E A ENT (9) (G) earar c 
AFRATISES ns aaa (ry A (a) 1,000 | 16, 900 
Calor cn tle ein EX eer Xe $92,298 | , $75,329 $57,059 95, 540 | 103, 048 
Connectieuit.: o ceive (a (2) o Shahan te ats Sig AN 
Georgia.. A a ee. 660,517 565, 605 690,714 774.550 | 910.356 
Mar tliido aio (a) S3, 672 73, N14 138, 404 176, 495 
Massachusetts... ccc ec ee eee 165, 489 154, 225 183, 388 166, 300 271,934 
MISSOUFE A A A O eh Ee A2 eis (a) IN AA (€) 
MODTaDllü.o.occRa re e O A sexe ote A PA 
A oa ees ere A A AP A PR 5, 000 
New Mexico. closer a eS Cotes (a) a 4.25 2,200 300 
INOW OG OPK uua e ht 577,298 748,160 565, 957 795,721 557,954 
North Caroli cos. ds a ee cee seeds 4, 365 UN, IO AAC 
PennsvEV ADS. lnc ene ere Ss EUER Ses 160, 423 93, 200 90, 300 97, SST 171, €32 
a i du cle sales o MERERI v cni bees 515, 256 485, 005 505, 259 582, 220 | 635, N21 
UAR uuu oo ee A (4) à 2 3. 050 1.150 1, 400 
Vernon... as a BRUIT 2,628, 164 3,011,505 4, 004. 660 4, 410,520 i 4,576,913 
Washington..................0 ee ee ee eee ee | 61, 176 40.117 23, 098 60. 000 54), 085 
A A A eerste 3,100 2. 000 2,500 1, 000 
Other States cn d 180, 561 e 91, 300 750, OIG 1 eo orbe VR 

SOMMER Cors eum oe SACHE Mn NES MEE ADR 
Doll ores t de od IM Lee UE 5, 044, 182 | 5,302,686 | 6,207,835 | 7,129,071 | 7,582,038 


a Included in “Other States.” 

b Included in Washington. 

€ Included in limestone. 

d Includes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 
€ includes Alabama, Arizona, Connecticut, Missouri, and New Mexico. 

J Includes Alabama, Alaska, Arizona, Arkansas, Connecticut, and Missouri. 
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The following table shows the various uses to which the marble 
quarried in 1902, 1903, 1904, 1905, and 1906 was put: 


Distribution and value of output of marble, 1902-1906, amony various uses. 


i 
Use. | 1902. | 1903. 1904. 1905. | 1905. 
Sold by producers in rough state......... $2,275, 429 $2, 454, 263 | $2,599,052 | $2,987, 542 | $1,795,119 
Dressed for building. ...oooooooooooooo.o.. 1,035,302 , 1,111,072 988, 671 1, 168, 450 1, 551, 425 
Ornamental purposes, ......... 0... eee eee 7,300 51,359 21,55 13, 643 44. 523 
Dressed for monumental work........... 956.870 | 1,052. 339 1,211.389 1,170, 279 2.214.572 
Interior decoration in buildings.......... 679,913 063,503 | 1,257,963 | 1,682,051 1.222.445 
OET SON Lu cesa owe aad O sara 86, 368 20,100 219, 206 106, 506 245.004 


Ot oto o Pid Sees | id 5,302,686 | G 2an a IA 7,982. 935 


From this table it appears that while the rough marble sold to man- 
ufacturers, dealers, and contractors, decreased in value, the dressed 
stone of all kinds sold by the quarrymen increased. 


LIMESTONE. 


The value of the limestone in this report does not include the value 
of stone burned into lime or the value of the lime burned from the 
stone, this being in a special report on ime. However, a considerable 
quantity of limestone, valued at $822,330, is included, more or less 
of which was eventually burned into lime and used by alkali works, 
sugar refineries, glass factories, paper mills, carbonic-acid plants, or 
burned for use as fertilizer on land. A large quantity of limestone 
used in the manufacture of Portland cement is also not included in 
this report, as its value enters into and is included in the value of the 
cement. 

The total limestone output increased in value from $26,025,210 in 
1905 to $27,320,243 in 1906, an increase of $1,295,033. 

Limestone crushed for concrete, railroad ballast, and macadam 
increased m value, as did limestone for furnace flux, paving, curb- 
ing, and for use in the manufacture of sugar, paper, carbonic acid, 
and alkalies; limestone for building, flagstone, rubble, and riprap, 
decreased in value. Limestone producers, especially those selling 
stone for building, rubble, curbing, and flagstones, report the 
increased. use of cement and concrete, and the increased cost of pro- 
duction on account of high price of supplies and wages. The pro- 
ducers of limestone for flux, crushed stone, and stone for use in the 
arts report increased demand at higher prices. 

The chief States producing limestone in 1906 were, in order, Penn- 
svlvania, Indiana, Ohio, Ilinois, New York, and Missouri, each 
reporting over $1,900,000. The total output of these six States 
amounted to $18,751,122, or 68.63 per cent of the total. In 1905 the 
rank of these six principal producing States was Pennsylvania, 
Ilinois, Indiana, Ohio, Missouri, and. New York, their combined 
output being $18,260,577, or 70.16 per cent of the total. The other 
States reporting & value over $450,000 in 1906 were, in order of out- 
put, Wisconsin, Kansas, Kentucky, Michigan, Minnesota, West Vir- 
ginia, Alabama, Iowa, and Tennessee. In 1905 these States ranked 
as follows: Kansas, Wisconsin, Kentucky, West Virginia, Minnesota, 
Michigan, Alabama, and Iowa. 
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In 1906 twenty-seven States and Territories— Alabama, California, 
Colorado, Georgia, Indiana, Indian Territorv, lowa, Kentucky, 
Marvland, Michigan, Minnesota, Montana, Nebraska, New Jersey, 
New Mexico, New York, North Carolina, Ohio, Pennsvlvania, Rhode 
Island, South Dakota, Tennessee, Texas, Utah, Virginia, Wisconsin, 
Wyoming—increased in the value of their limestone output; the 
remaining States— Arizona, Arkansas, Connecticut, Florida, Idaho, 
Illinois, Kansas, Maine, Massachusetts, Missouri, Oklahoma, Oregon, 
Vermont, Washington, and West Virginia—showed decreases. 

Crushed stone.—The greatest item in value of the limestone pro- 
duction is for stone crushed and used for road making, railroad bal- 
last, and concrete, which was valued at $11,073,265, representing 
20,286,589 short tons of crushed stone; in 1905 these figures were 
19,334,168 short tons, valued at $10,487,638, an increase of 952,421 
tons in quantitv and of $585,627 in value. In 1906 the total was 
divided into 6,685,781 tons, valued at $3,857,500, for road making 
and macadam; 8,106,850 tons, valued at $3,899,396, for railroad bal- 
last; and 5,493,958 tons, valued at $3,316,369, for concrete, which, 
compared with the itemized output for 1905—road making, 6,446,518 
tons, valued at $3,837,041; railroad ballast, 8,167,261 tons, valued 
at $3,826,811; and concrete, 4,720,389 tons, valued at $2,823,786— 
shows an increase of 239,263 tons and of $20,459 for road making; a 
decrease of 60,411 tons in quantity, with an increase of $72,585 in 
value for railroad ballast; and the very significant increase of 773,569 
tons and of $492,583 for concrete. 

Illinois ranked first in 1906 in the production of crushed limestone, 
followed by Ohio, New York, Pennsylvania, Missouri, Indiana, 
Kansas, Kentucky, and Wisconsin, each reporting values varying 
from $1,785,064 to $447,431, the nine States representing 83.83 per 
cent of the total quantity and 83.49 per cent of the total value of 
crushed limestone. 

Ohio produced the most crushed limestone for road making, fol- 
lowed bv Illinois and New York; Pennsvlvania the most railroad 
ballast, followed by Kansas and Ohio; and Illinois, the most crushed 
stone for concrete, followed by Pennsvlvania and New York. 

Furnace flux.—The next greatest value shown by the figures repre- 
senting the production of limestone is that for furnace flux, which was 
$7,612,692 in 1906, as compared with $7,004,265 in 1905, an increase 
for 1906 of $608,427. "These figures represent outputs of 16,077,202 
long tons in 1906, and 15,387,891 long tons in 1905, an increase in 
1906 of 689,311 tons. Pennsylvania, Ohio, West Virginia, and Ala- 
bama are the ranking States in this class of material, Pennsvlvania in 
1906 producing 41.62 per cent of the total value of the flux. The 
average value of flux per long ton for 1906 was 47 cents. 

Building stone.—Limestone for building purposes, including rough 
and dressed stone sold by producers, was valued at $5,092,916 in 
1906, compared with $5,312,183 in 1905, a decrease of $219,267. The 
rough building stone sold by the quarrymen in 1906 was valued at 
$2,726,897, the dressed stone at $2,366,019; the figures for 1905 were, 
rough stone, $3,114,446; cut or sawed stone, $2,197,737, a decrease in 
value of rough building stone sold in 1906 of $387,549 and an increase 
in the value of sawed or cut stone of $168,282. 
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Indiana, with a total output of building stone valued at $2,636,421, 
produced 51.77 per cent of the total building limestone in 1906; in 
. 1905 the building limestone from this State was valued at $2,492,960, 
or 46.93 per cent of the total, an increase of $143,461 for the State. 
This building stone is quarried chiefly in Lawrence and Monroe coun- 
ties, and is universally known as “Bedford limestone,’’ from Bedford, 
Lawrence County, from which place the greatest shipments have been 
made. A comparatively mall quantity of this Bedford stone is used 
for flagstone, curbstone, monumental stone, crushed stone, and some, 
not included in this report, for making cement and lime. The total 
value of the output from Lawrence County in 1906 was $1,460,743; 
from Monroe County, $1,162,062, a total of $2,622,805 for the two 
counties; in 1905 the total for the two counties was $2,393,475, with 
a value of $1,550,076 for Lawrence County and of $843,399 for Mon- 
roe County, an increase of $229,330 in the total for 1906, an increase 
of $318,663 for Monroe County, and a decrease of $89,333 for 
Lawrence County. The total of these counties in 1906 represented 
9,282,004 cubic feet of stone, of which 5,586,282 cubic feet were sold 
rough and 3,695,722 cubic feet were sawed or cut stone. 

issouri ranks next to Indiana in the production of building lime- 
stone with an output, including rough and dressed stone, of $690,625, 
an increase of $101,790 over 1905, when the value was $588,835. 
This stone is chiefly from Carthage, Jasper County. 

Riprap.—Limestone for riprap valued at $550,385 was taken out 
in 1906 as against an output valued at $573,181 in 1905, a decrease 
of $22,796 in 1906. Material of this class was quarried chiefly in 
Missouri and Ohio. 

Rubble.—Limestone for rubble was valued at $924,275 in 1906 and 
at $945,717 in 1905, a decrease of $21,442. The greater part of this 
was reported from Illinois. 

Chemical industries.— About three-eighths of the value of $822,330 
shown as the value of the limestone sold to chemical industries 
includes stone quarried and used by alkali works in New York and 
Michigan in the manufacture of all kinds of alkaline salts. Nearly 
one-fourth is stone quarried in Michigan, Wyoming, Utah, California, 
Colorado, Idaho, and Nevada and sold to sugar Factories for use in 
the process of refining sugar. A little more than one-fourth repre- 
sents the value of limestone from Pennsylvania, Ohio, Missouri, Indi- 
ana, Illinois, and New York sold to glass factories. Other stone 
included under this heading is stone used by paper mills and by 
farmers who buy the stone to burn into lime for use as fertilizer on 
their land. In 1905 this stone was classed under stone used for 
other purposes. | 

The following table shows the value of limestone in the United 
States in 1905 and 1906 by States and Territories and uses: 
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Value of the production of limestone in the United States in 1905 and 1906, by States and 


Territories and uses. 


1905. 
o ' Dress 
State or Territory. a ie Satie. | aving. | Curbing.| Flagging. | Rubble. | Riprap 

Alabama................ $100 $35, 000 | aOR AA | A ceu tae $89, 063 
A ev aee e OE E TE cei EC A p D, RR Soran 
Arkansas................ 22,710 63, 971 $916 | $731 $39, 850 198 
California................ DOUG NEC E AM ep A, E 
Colorado c. cose trecse eet Rte lees toe eias ANCUS REIN RSS. AN eft AS be S0 d 
COUNCCIOGUE AA ee x alcol niu ru AR eta mr E c LIC beu ctu i iic Euer 
FIOR ore oe Sa pe RES cea diee: HILL LR REQUE. RNC Sel a OE BU aa ice 
GeOTBillooooocnccononcoc.. AA APS AAN AO E 960 100 
IdallOo.sosloc ee ee ethene acs | AAA A ES AE A AEE ae 
A A tet eed cess y 123,140 73, 246 53,410 10, 373 16,204 | 388,845 35, 000 
Indiana.................. 1,155,728 | 1,337,232 5,421 | 134,898 29, 699 | 33,438 9, 984 
Indian Territory. uuo Sate dua eR E A A A A 
LOW MEET 137,805 35, 387 1,340 3, 366 12, 337 48, 341 39, 004 
KABDSIS ecc la Soe 95, 571 41,523 13, 338 9, 196 5, 095 37,500 13, 645 
Kentucky ................ 91, 957 80, 098 3,6075 25,112 1,917 6, 022 5, 340 
MADE: putada M PI C HS —— ——— nds 
Maryland................ | 42, 601 25 100 15 13b ees l 500 
Massachusetts........... ZEE LA A T quil a UL. 
Michigan................. i TELS MO. tee oun. SCR 160 NIS PETRO 744 1,56 
Minnesota............... l 161, 292 102, 464 544 6, 939 14, 524 75,845 29, 885 
Missouri................. ! — 319,522 269,013 6, 546 12,7 12, 244 190, 934 153, 512 
Monta TA coco | LM LIN ce RE M EE LIE TNT THEN 
Nebraska................ | 19, 957 100 65 42 16 | 22,447 21,496 
New Jersey .............. S15 A RERUM. Rd RNC AA PEE Sia tee ae 
New Mexico............. COO) Ep walls eee alan Maly htt clon stems DES 000 6, 000 
New York............... 183, 833 SU, 692 900 24, 660 15, 792 21, 538 14,679 
North Carolina.......... A IR SN O rsen Vr AO REMIS. 
ODIO n.d did 215, 304 13,107 5,474 2,390 3,972 2,487 68, 094 
Oklahoma............... 17,19 2,510 175 415 3, 200 "1008 200 
OCON vows sey peu Gaels: | 3,000 LN code cera A a ue Sq dac a Di SIE lead 
Pennsylvania............ | 158,575 1,485 | 110,208 | 24,307 5, 689 7,265 16, 487 
Rhode Island... E c a c E M 
South Dakota........... T8 a locos ¡OS SNAM ES RATEN MNA. SHIRE 
Tennessee................ 37.053 14, 400 250 ; 4,652 400 1, 868 6, 895 
TORR MEER 36, S40 7 488 | Conese 1, 825 747 9,533 20, 049 
Uta ba cu RE 8, lE T s oec mcutluaccs Bie O A A A O 
Vermont................. cH MEE MEUM ROMPE C | 2:400, iones 
Virginia................. 5, 300 700 |.........- | ade DEMNM eee URINE | 120 
Wushington............. Jd A adiecto da AA ate E p RE PDA HO rae as 
West Virginia........... A SENDER ROS pvo FUTURE CEN EC D nal ced ' 200 
WISCONSIN... esse cosets 183, 203 | 30, 434 24,203 16, 396 | 4,893 28, 482 40, 262 
AV VOIBHIE Soe 5 ica EA | oda eee) E A 1, 390 lanas 

Dota anti E 3,114, E, 2,197, 737 LI 231, 785 | 253,420 | 127,801 | 945,717 | 573,181 

TN Crushed stone. 
State or Territory. Road Railroad d " Flux. Other. Total. 
making. ballast. BBereses 

Als Dam. 25 wien dia eas | $3,725. ii $7,215 $395, 935 $1,005 $532, 103 
A A C ("CUTE II A A ea ae ea 135 
ArKansas......- ee cece cee | 14, 000 2,012 LN AAA RN 154, 818 
Culifornia................ 3, 000 510 2, 700 3,077 39,015 49, 902 
Al AAA A A E 205, 493 24, 427 289, 920 
Connecticut: sso ore A yeas Edu ae me Aes 1, ARUM 1,558 
A rase awn tex DESEE MEANS SUD cnet eek iur ue 5, S00 
1$ 10447 SEE bad Set eels DERE 5, 000 1,000 1,270 100 9. 030 
POO PERF E EEE emen evt 14, 000 14, 105 
TIMMONS coat e 195, 401 655, 276 594, 203 082,873 185, 329 3, 511, N90 
THO sero vu ake ds 222, 441 84,007 30, 304 | 117,790 28, 207 3, 189, 259 
Indian Territory. ........)............. 3, 024 DS I, acs etal iba ie ciii 5,512 
A A 65,513 | 14, 202 BLOT aa 6, 196 451, 791 
EGnSB8.... 1. a deta 28,913 618, 189 25, 360 2,000 30, 052 923, 389 
Kentucky ................ 202, 532 250, 115 05, 427 7,733 | 4,507 744,465 
A A AI ARPA APA AA 7,428 7,428 
Mary Rs eov ok el Ses 3l, 823 36, 210 A2 OUR irana a eked 5, 249 149, 102 
Massachusetts........... GUT. M E M. pP EPIS A ERE Md is aso 65, 208 
Miel. ucl y mns 112,113 43,610 107, 306 109, 5583 152, 170 944, 7 
Minnesota................ 47, 130 11,700 oes A 6, 690 500, 401 
MISSOU rr RE en 376, 349 381,015 488, 252 16, 624 11,146 2, 235, 164 
ALOGULUHE. e cod esce eol esce hued ee eee AA s OO oops 103, 123 
Nebrüska................. 24,020 29, 442 79,311 16, 000 12, 193 225,119 
New Jersey ......o.oooo.oo.. 1, TOD acota 10, 525 133, S89 14 147,353 
NOW A A A A AN lee bene eee 7,200 
New York................ 451, 115 344, 976 352, 627 | 300, 441 175,115 | 1,970. 908 
North Carolina ........... A A A dl y DIS Vd Tus 16, 500 
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Value of the production of limestone in the United States in 1905 and 1906, by States 
and Territories and uses—Continued. 


1905 —Continued. 
Crushed stonc. 
State or Territory. Road Railroad | PEOR Flux. Other. Total. 
making. ballast. | ~ : 
Ohio. usas vnd e eee ees $790, 138 $161, 235 $248, 578 $872, 353 $144,601 | $2,850,703 
Oklahoma.........«... se 22, 675 “90, 000 | 21, 185 NO 1,700 163, 412 
OTUEOl arriero 4,500 is A A eel erba qais ok 8, 600 
Pennsylvania............ 255, 471 597, 940 322,218 | 2,842,202 157,296 | 4,499,503 
Rhode Pela A irae wa Sod A PA Odia ) 
South Dakota cca eno ri wes dx leu O A aces cR pd 6, 653 
Tennessee... 2... eee eee eee 39, 127 81, 693 48, 930 165, 754 |............ 401, 622 
TONI iaa 1,000 14,500 14, 143 57,009 1,573 171,847 
Uli do BU D oia 150 203, 644 18,875 232,519 
Vermont... 2... eee eee eee A Ne test etek aaa 6, 000 1,794 4 31,045 
VirBiNill....oooocccccoooo.. 5,254 9, 333 11,187 180,676 |............ 212, 0 
Washington ous boven vezes A A cui bites so cdd 43, 450 5, 620 52,470 
West Virginiu............ 32,559 81,55 32, 300 516, 220 8, 388 671, 318 
Wisconsin...............- 284, 083 7, 870 123, 406 53, 337 7,522 804, 081 
A o | RR cu aate 2 200: ice ae potas 8, 100 9, 600 23, 340 
"Total att 3,837,041 | 3,820,811 | 2,823,786 | 7,004,265 | 1,059,214 | 26,025,210 
1906. 
State or Territor Rough Dressed Pavin Curbin Flaggin Rubble. | Ripr 
Shel y building. | building. E E BRINE. rq THpIap: 
| 
Alabama................. $200 $22,394 |.......... | bd uo. PS TIN PP $67,025 
ATiZOH 2.22294 lene ed dM). d AAA iadceté wa iion io db webs RORIS E MSN 
Arkansas............eee- 7,561 LOAN A. eei stus | AE Sloan cas 
California................ AN $200 $5,000 nadas 2,500 [.. osse 
e vex eco dette ese t e eae eua du siete eo aes | ide 3,153 |.......... 
Connecticut AA AA | Me UPS EIA O OA EZ AE 
Florida. cali birds 300 T0590 A A A O PA 
GOOTBid..oooococconocnno o 2.80... ves is S50 A IE 670 | ......... 
A NP ed Mc TELLE RENT: AAA AA 
IU HOISL ese rac eee’ 105. 410 25, 341 176, 646 3, 556 $7,775 | 378,582 48, «23 
THANA «oca da 1,169,762 1, 466, 659 6, 731 174,135 24, (98 24, 254 10,780 
Indian Territory........ 500 AA A ayes sta ao 9:022 A 
IOWH aid E eres esses 105, 203 31,350 6, 527 8.030 7,632 84,553 35, 810 
KUDSUB.. due ach eas 95, 009 36, 528 17, 492 14,081 4,878 34, 351 18, 494 
aon Ük rio 116,164 93,075 760 15, 387 1,123 6, 864 22,353 
WLIO? O A E rau tert A A E A O As eee 
Maryland................ R393 essa eei e doe 44 20 (AO! ois eere bul eve epi 
Massachusetts........... SD. d tices PA A A Pa ere alge A | erate acest yet e 
Michigan. iiis rer Vas 9, 368 641 90, 723 TO. aras 4,654 1,24 
Minnesota............... 124, 651 132, 385 4, 629 4, 867 11,69 | 112,565 91. 476 
Miss irc 302, 627 387, 998 9, 100 8,516 24,732 | 128, 430 101,755 
Montana................. os Ay S sanos ea 190-6 eene sob ee qm E e EXE BID lonuxcesoses 
Nebraska................ 30, 085 1, 230 T, 10,200 do 11,878 20, 140 
New Jersey.............. ZU TUD T See rie ace AE A e se icti det tea O bula a RE E 
New Mexico............. T NOE. Dus esa A A A 2, 400 2, 400 
New York............... 180, 627 64,595 4, 100 10,648 11,229 | | 12,692 13, 453 
North CuUrollnisss esso A A A A AA A iee osa 
A itunes ot 155, 905 7, 894 1, 480 1, 100 78 6. 395 So, 215 
Oklahoma............... 2.300| | — 900 |.........-]------- 741 2, 440 11,000 
A eeeeucs BO AA tr aoea E ES aww ace ele ae 200 
Pennsylvania............ 74,625 8,728 ! 139,643 1, 453 | 2, 309 8, 480 4,029 
A een wane eret esaet emer Cas eet A uaque E | MN INE 
South Dakota........... JO A etna AA PP TG pas vba ES ese sata Stel EA 
' Tennessee................ 18.597 7,400 |.......... 4,212 62 11,135 7,422 
TORUS osuere ims 38, 705 10, 949 32,929 | 407 |............ 6, 604 12. 842 
Utah oo aere me bes 11,1921, ^ x aaron talea ue uas deen eee 1,900 AAA 
A 2 010 AA A A, AO 600 ;.......... 
Vinilo le cea iain 3, 448 1,680 |.......... 275 | heehee O 323 
Washington. ............ 1,200513 Sista. ola A A A eee S ecu A 
West Virginia..........- AOU ON EEE IRAN A RA 745 
Wisconsitt..............- 136, 272 26,010 | 32,271 | 27,473 | 11,464 | 74,307 33, 893 
NA AA A A heeded wes —€— peris 55 1 
o IN | 2,726,897 | 2,306,019 | 531,275 | 289, 615 | 109,632 | 924,275 | 550,385 
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Value of the production of limestone in the United States in 1905 and 1906, by States and 


Territories and uses—Continued. 


1906—Continued. 


Crushed stone. 


: Sugar 
State or Territory. Road Railroad Š i Flux. factories, | Other. Total. 
making. | ballast. METETE: pto: 

Alabama................ $9,380 |........... | 7,280 | $473,062 |...........1.......su. $579, 344 
ATION cic oa Sede O Re PERSE EE erba eau s xat AA lessen rate Heel ace itd aa 40 
Arkansas...............- 1,600 $1,000 IN A A At | 48, 844 
California. ..............- 4,094 500 10, 962 25, 000 $22,964 |.......... 80, 205 
Colorado................. A rrr 301,913 39,592 | $25,000 | 373, 158 
Connecticut. ous ese tot on eeneis Lista acce | aatis ters Il E ok enu xe 1,171 
EIOHIBS AAN EA Io pa s EP NOOO etc eR AS | 1, 450 
UI DOTPIRS S scere bur care XI gas ue S bs 675 1,050 10, 417 40 ire ; 16, 042 
EA AA AA ence IIA 12,600 |.......... | 12. 600 
OB osos E ret 680, 092 389, 065 709, 907 384, 282 17, 433 9,419 , 2,942,331 
IDOl a. A 321, 891 169, 605 119, 222 210, 124 9, 455 18,059 3, 725, 565 
Indian Terri DOPY tos exc EE EP SUE 20, 000 A POE E SORORIS 44,622 
TONA 6525 eve ee Ue aS 38, 189 26, 20N ]149. 194 | o coo eti e Roe mE ae ra 8, 120 493, 815 
KülstS8zcl ccv 39, 877 533,173 34,228 |..... eee 5 21.087 849, 203 
Kentueky................ 222,877 242,737 W, 327 15,170 ts wick tere 7,071 795, 408 
O Lec E AA ea desee EE ee aan Opa, 2.000. oca necs 2, 000 
Maryland... 30, 582 119, 503 19,024 i et us 40 725 170, 046 
EE A AMA tx erc e oc dice A 9,875 JOO. ci 10,750 
Michigan................. 78,437 | 103,442 61,852 $1,517 | 224,356 |.......... G56, 269 
Minnesota............... 59, 230 8,041 117,159 150 3,025 1,641 632,115 
Miíssouri................. 294,211 336, 752 316, 136 28, 381 11,591 38, 105 1,988, 334 
Montana A PI A A 134,940 UA AA 141,082 
Nebraska.......o.oooo.oo.. 16,000 29, 920 112, 235 6, 600 29, 891 42 276, 381 
New Jersey. .............. 4,640 1,050 10, 450 195, DUO AA 200 221.141 
Now MexiCO.. rr xxx 108, 803 0. DOD' [iurc ver Sat Pessoa eae duc 4. 000 125, 493 
New York............... 584, 261 324, 940 464, 614 294, 659 221,192 17,714 | 2,204,724 
North Carolina.......... v moda ak A A aed nen n 30, 583 
ORIG: casus come cote 924, 346 407,005 286. 460 | 1,013, 497 48, 806 85,457 | 3,025.038 
Oklahoma............... 9, 000 ,000 rii Lace enr cm et 3, 230 127, 361 
OTCQON PA A | Stes oak O Rane Cinta A 3, 600 500 7,480 
Pennsylvania............ 251, 200 602, 128 486,882 | 3,168, 186 76,073 41,394 | 4,865, 130 
Rhode Island. -....o.ooococlocancccnn.. . CRA E A G8 A RAN 678 
South Dakota..... ———— wis eee ee 100005 |. o dots cds A ON op wr tees 10. 400 
Tennessee................ 23,725 192,514 75,063 139. Md. O 2,595 481.952 
Teräs LS ratas 3,25 23, 000 30, 685 75, 764 lo 3, 990 239, 125 
CGA S oye een 13, 080: A 15 | 198,671 23,910 250 | 248,868 
Vermont................. 2 OU ete eure 2.000 pA N al eee s ehem 40 7.829 
Virginia. ....oooooccoco... 160 | — 16,050 18,700 | 219,707 |........... TRE 200, 343 
W ashington, ae cdots DARE EIE! EISES 38, 831 8,761 400 49,192 
West Virginin........... 17, 406 67, 700 20,875 513, 413 6, 865 1,137 628, 602 
Wisconsin........... das 187, 619 86,575 173, 237 | 11,972 7,940 22,713 89], 746 
Wyoming...............- eene nee 810 1,132: 0 ees 51,491 |.......... 95/58 

TOtalsor asit us 3, 857, 500 ES 3, R90, : 396 3,316, 369 | 7,612, 692 | 822,330 | 313, 858 27, 320 320, 243 
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The following table shows the value of limestone, by States, from 


1902 to 1906, inclusive: 


Value of limestone, 1902-1906, by States and Territories. 


State or Territory. | 1902. 1903. 1904. 
A A ee | $524, 049 $502, 510 $498, 723 
e AAPP NA PAI ES A 
O A A 30, 310 153, 291 106, 147 
Srl croi E CHER CHE EAS 100, 848 229, 376 74,670 
o to. o n ROSE AA 157,355 175,078 124, 600 
Connecticut................ MON 1,472 1, 968 830 
A PE EET bee Coser 25, 608 20, 756 34, 278 
AAA A case aes 39, 865 10, 450 15, 200 
CAN A ee aA 2,025 752 5,900 
A Ea 2,736, 964 2,726, 470 2, 690, 822 
IS we cvs Ries es» Geen 2,553, 502 2, 621, 068 2, 789, 500 
DIM "TO CHO a iori ro AA 650 6,076 
A A avbhEc AS O TI 535, 933 536, 906 442, 585 
A T ORSA A Air AN 663,178 480, 609 799, 286 
E ARA RA 577,854 695, 602 692, 417 
RE AO PEPA 3,000 1,863 2,955 
CL AAA AN | 126, 613 65,732 128, 421 
A MAS 14, 869 9, 656 7,566 
o MI ae ee | 413, 148 390, 473 501, 708 
MIO rra too | 754, 987 609, 471 517,940 
A A arcade dase! 1,181,359 1,874,740 2,277, 969 
MOBIL rrtanaricópicinssncásis | 95, 950 131, 594 109, 765 
Nebraska............ IIA | 145, 323 187,718 236, 780 
PALA A A E | 58,172 66,915 76,710 
NUT oee EEE A A AR PSA A OE 
Mew WOR cergara | 1,857,893 2,007,911 1,636, 255 
BAUR. COrdH RU. vu uus cereo no a SLOM AA Eoi 12, 
Jio AA E 2, 119, 441 2, 349, 661 2, 406, 355 
Ji. Too SEE EPIT ea eee Se | 50,516 50, 690 92, 246 
CPU PA Des van A T N- TII. 3, 000 5, 
Pennsylvania........... ALI 3,990, 644 4, 343, 643 3,708,750 
MOOG AGB > cito 2265 yes 1,190 883 j 
Booth. CATOLDA pis since ace ascacs 350 950 
Boutili DREKOUA 2.» ves co v e eno 65, 305 26, 215 3, 
URN. Gada adware eee FEE E 246, 418 356, 961 288, 
jio RA E E m 146, 162 188, 015 252, 
cac ADA AO se 87, 200 125, 610 170, 
O AAA AA 6, 397 9,955 9, 
TUN cade 292, 129 232,744 165 
SA EE AE AA 27,744 75, 649 71 
West. VINA ¿rotor agarras 434,758 405, 077 460 
WOOT oor oceecatuedencenssag SOL, 701 701, 347 738 
Wy WOR i cele. deos ce 4, 090 150 15 

a A chee |.. 20,895,385 | 22,372,100 | 22,178 
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Production of blast-furnace flux in 1905 and 1906, by States, in long tons. 


a i 


| 


| Quantity. 


Value. 


———————ÓM  — — — aÜ— ua | — ———— 


1905. 
State. 
Quantity. Value. 
AA AIA A O II ee ee aca au e 764, 173 $395, 935 
CUHITUOPHI A IO 3,077 3,077 
COLT OS ná 544, 984 265, 493 
Conneticut dE aaa 4,235 1,5085 
A O A arenas 2,55 1,270 
LIO a ES ie 1,576, O81 582,873 
IDOL A exe ee a dee E cse oe eet Sean ee 243, 822 117,700 
Kansas, A A IN 4, 000 2, 000 
A O ÓN 20, 497 7,7 
Massachusetts ...carnonrco rr rh ees 11,722 4,733 
DCT IPA <A M E 294, 895 109, 883 
Minnesoti s Ted eere Eve A MAI A 
MM ISSOUT aae s. dad tox e RIED Ver Es iA 29,922 16, 624 
MODTADA oso a ERU x ed cs At eee v data 238, 563 98, 907 
Nebraska uean is Mae ek ii ed 20, 000 16, 000 
New Jersey............. A Es 265, 042 133, SSO 
New- ds ig e du Sc ra A A 574, OAT 300, 441 
Ohion ee erat AM AAA E Pn RAE 2, 163, 554 872, 353 
Pennsylvania. ....... haan oh IA RE 6,325,503 ^ 2,842, 202 
Rhode Island. scene scleral ee pE Mee aes hese Ros 200 300 
Tennessee. car a de DE SE 340, 342 165, 754 
Texas. ...... A A bis eaves OG. Baas Mea ow ate Goes RS, 274 57, 599 
Ui oe pet rhs soa tne NES Seem DR e acer viva ais a 260, 016 203, 644 
O eoa zio Saks cu db eae A Eta E eee td eee 3, 589 1,704 
A A E tense HE SM PASE 393, 662 180, 676 
WasHingtollsc O eco aed 65, 500 43, 450 
Nest. ViCi susc ees eee ree Mee eei vacates 1,023,622 516, 250 
Wisconsin a sn 106, 640 53, 337 : 
Wyoming A nu eee te 13, 478 8,100 | 
TOVAR ee ewes 15, 387, 891 


200 
43, 574 


7,004, 265 | 16, 077, 202 


384, 282 
210, 124 


E ee ed 


7,612, 602 


ABRASIVE MATERIALS. 


By DoucLas B. STERRFTT. 


INTRODUCTION. 


The abrasive materials that are included in this report are as fol- 
lows: Oilstones and scythestones, grindstones and pulpstones, buhr- 
stones and millstones, pumice, infusorial earth an tripoli, crystal- 
line quartz and feldspar, garnet, corundum and emery, carborun- 
dum, crushed steel, and artificial corundum. Of these materials, 
there is in some cases but a small part of the entire production that 
is actually used for abrasive purposes, and in the following report 
there is included, with the exception of infusorial earth and tripoli, 
only that portion of the production that is actually used for abrasive 
pup Thus,under grindstones and pulpstones, which are obtained 

om sandstone, only a small percentage of the stone that is quarried 
is used in the manufacture of these abrasives, the remainder being 
used for building purposes. This is also true of certain of the mate- 
rials from which oilstones and scythestones are manufactured. In 
the case of buhrstones and millstones, the larger part of the material 
that is taken out from the quarries is used in the manufacture of 
these stones. All of the pumice is used for abrasive purposes in one 
form or another. Of the crystalline quartz that is mined in the 
United States, only a very small part is used for abrasive purposes, 
and this is also true of feldspar. All of the garnet that 19 mined, 
except that which is of value as gems, is used as an abrasive mate- 
rial, and this is also true of corundum and emery. 

Descriptions of the different abrasives have appeared in preceding 
reports of this Bureau. Thus, oilstones and whetstones were de- 
scribed fully in the report for 1901, and grindstones, buhrstones, 
millstones, and infusorial earth and tripoli in the reports for 1900 
and 1901. Deposits of infusorial earth, in Pinal County, Ariz., were 
described by Mr. W. P. Blake“ in 1902. Pumice was treated in 
the report for 1901, and artificial abrasives in the same report. In 
the report for 1903 an article on carborundum by Mr. F. A. J. Fitz- 
gerald was quoted from the Iron Age? and also an abstract on 
crushed steel, from the Proceedings of the American Association for 
the Advancement of Science.* 

. More or less brief descriptions of the natural abrasives will be 

found in The Non-Metallic Minerals, by Mr. George P. Merrill.? 
Corundum has been treated in the first volume of the North Carolina 
Geological Survey and also in Bulletin No. 269 of the United States 
Geological Survey.* 

The features of the year in the production of abrasive materials 
were the further decrease in the production of grindstones and pulp- 
stones and the lowest recorded figure for corundum and emery. 
The latter is offset by the increased quantity of artificial abrasives, 
the alundum or artificial corundum output being the largest so far 
recorded, and carborundum being stronger than in 1905, though 

a Am. Inst. Min. Eng., February meeting, 1902. 
b Iron Age. October 15, 1903. 
e Proc. Am. Assn. Adv. Sci., Pittsburg meeting, 1903. 


d Merrill, George P., The Non-Metallic Minerals, 1904. 
€ Ann. Rept. North Carolina Geol. Surv., vol. 1, 1905; Bull. U. 8. Geol. Survey No. 269, 1905. 
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still below the large production of 1904. All of the other natural 
abrasive materials listed in these tables showed an increased value 
in 1906 over 1905. 

The total value of the natural abrasive materials produced during 
1906 was $1,473,393, as compared with $1,427,980 in 1905, an 
increase of $45,413. There are given in the following table the 
values of the different abrasive materials produced in the United 
States from 1902 to 1906: : 


Value of abrasives produced in the United States, 1902-1966. 


Kind of abrasive. 1902. 1903. 1904. 1905. 
—————— — TP Hu— —————€ AE ee, 
Oilstones and scythestones............... $221,762 $366, 857 $188, 085 $244, 546 
Grindstones and pulpstones.............. 667,431 721, 446 881,527 777,006 
Buhrstones and millstones............... 59, 808 52,552 37,338 37,974 
¡o A tease mra 2,750 2,665 5, 421 5,540 
Infusorial earth and tripoli............... 53,244 76,273 44, 164 64, 637 
Crystalline quartz........................ 84, 335 76, 908 a 74,850 a 88, 
Garmet. A ae el eek DRESS 132, 820 132, 500 117, 581 148, 005 
Corundum and emery.................... 104, 605 64, 102 57, 61, 464 

OUR oo p O Gene 1,326,755 | 1,493,303 | 1,407,101 | 1,427,980 


a Including feldspar used for abrasive purposes. 


There were 25 different States which contributed to the production 
of natural abrasive materials in 1906, and they are given below in the 
order of the importance of the value of their respective productions, 
together with the kind of abrasive mined: 

List of States producing abrasives in 1906. 
1. Ono: Grindstones, pulpstones, oilstones and | 13. NEBRASKA: Pumice. 


scythestones. 14. VIRGINIA: Millstones. 
2. NEW YORK: Millstones, infusorial earth, and | 15. PENNSYLVANIA: Millstones, crystalline quarts, 
emery. and garnet. 
3. ARKANSAS: Oilstones. 16. CALIFORNIA: Infusorial earth. 
4. MICHIGAN: Grindstones and scythestones. 17. WISCONSIN: Crystalline quartz. 
5. CONNECTICUT: Infusorial earth and crystal- | 18. ILLINOIS: Infusorial earth. 
line quartz. 19. NORTH CAROLINA: Millstones. 
6. Missouri: Grindstones and infusorial earth. 20. KENTUCKY: Infusorial earth. 
7. MINNESOTA: Feldspar. 21. MARYLAND: Infusorial earth. 
8 NEW HAMPSHIRE: Scythestones. 22. GEORGIA: Infusorial earth. ' 
9. MASSACHUSETTS: Emery. 23. MONTANA: Grindstones. 
10. VERMONT: Scythestones. 24. KANSAS: Emery. 
11. INDIANA: Scythestones. 25. WYOMING: Grindstones. 


12. WEST VIRGINIA: Grindstones. 


In 1905 there were 23 States that contributed to the production of 
abrasive materials. Of these South Dakota and Idaho had no pro- 
duction in 1906, while Illinois, Kansas, Kentucky, and Maryland are 
new on the list. 

The total value of the artificial abrasives manufactured during 1906 
amounted to $777,081, as compared with $701,400 in 1905, an increase 
of $75,681. In quantity the total production in 1906 amounted to 
11,774,300 pounds, as compared with 9,820,000 pounds in 1905 and 
11,870,380 in 1904. This is an increase of 1,954,300 pounds over 1905 
and a decrease of 86,080 pounds from the large production of 1904. 
The quantity of artificial abrasivos- carborundum, crushed steel, and 


alundum (artificial corundum)—produced in the United States during 
the last five years is shown in the following table: —— 


Artificial abrasives produced in the United States, 1902-1906, in pounds. 


Kind of abrasive. 
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The total estimated value of all abrasive materials consumed in the 
United States for the years 1902 to 1906, inclusive, are given in the 
table following: 


Total value of all abrasive materials consumed in the United States, 1902-1906. 


Natural Artificial : Total 

Year. abrasives. | abrasives. Imports. value. 
100] sted Bolte O eStats ed cbe ete ate $1, 326, 755 $390, 245 $496,736 | $2, 143, 736 
I0 necesse sos ahead eR aesti Pre Bie an ru t 1, 493, 303 493, 815 621,575 2,008, 693 
IAM eer veer tees A wee ea et comets aly E E 1, 407, 101 830, 926 547,804 2,785,831 
10 A A A II 1, 427, 980 701, 400 654, 821 2, 784, 001 
A lard Somes, fee aa raha aaa eink warn eRe eae a 1, 473, 393 777,081 909, 964 3, 160, 438 


- BUHRSTONES AND MILLSTONES. 
PRODUCTION. 


The production of buhrstones and millstones in the United States 
during 1906 was valued at $48,590. This is an increase of $10,616, 
though the value still falls below that for 1901, 1902, and 1903, all of 
which were over $50,000. The production came from 22 producers 
in the following 4 States: New York, 14 producers; Virginia, 3; 
North Carolina, 2; and Pennsylvania, 3. Though stone suitable for 
buhrstones and millstones is found in other States, there was no pro- 
duction from them reported to this office. 

In the following table are given the values, by States, of buhrstones 
and millstones produced in the United States from 1902 to 1906: 


Value of buhrstones produced in the United States, 1902-1906, by States. 


State. | 1902, 1903. 1904. 
New YOIE Seve eR PC didi ER ee $39,57 $35, 441 | $24,585 
Virginia A O re ae 11,435 9,812 4,759 
North Carolina and Vermont....................... 6.825 5,002 a 6,500 
Pennsylvania ccce exar e Exec ep ex Ee eas 1,978 1,397 1, 494 
O RECEN Poses 59,808 | 52,552 7, 338 


a No production of buhrstones from Vermont in 1904, 1905, and 1906. 


The following table gives the value of buhrstones produced in the 
United States since 1880: 


Value of buhrstones produced in the United States, 1880-1906. 


O studs nieces: $200,000 | 1894....0000000.c cece cece ee ee eee $13, 887 
(1-2 NRI NNNM ERR 150,000 | 1895............sslllssls llle. 29. 542 
O NEUE 200,000 | 1896................. cece ee ee eee 22, 567 
(c NO 150,000 | 189 25, 932 
CA aoe Se 150,000 | 1898................... sess. 25, 934 
ON 100,000 | 1899................- Lise 28, 115 
ARMIN RUE RARUNDIER 140,000 :1900................. sess 32, 858 
nel site 100,000 | 19 Locos 57, 179 
|| C o aro sado 81,000 | 1902......0.....cc cece eee eee eee 59, 808 
TC MMC PME 35, 155 1903 esien beiei pe te ope 52, 552 
E T INNEN 23. 290- || 1904 asec cete onec meae 37, 338 
A iet es 16,587 | 1905.........00..0.02 cece eee 37, 974 
a EDEN 23 4]17- 1-1900- ata 48, 590 
Loc HN cod 16, 639 
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The value of the imports of buhrstones and millstones into the 
United States has not varied greatly during the last three years, and 
is given jn the following table for the last five years: 


Value of buhrstones and millstones imported into the United States, 1902-1906. 


Made | Made 
Year. Rough. jinto mil-| Total. Year. Rough. jinto mill Total. 
stones. | stones. 
1 esee | $15,243 | $915 | $16,158 | 1005. cos eet $30, 478 $938 | $31, 416 
Ae 21,160) 8,481 | 29.641 || 1900. ..........----- 32,921 27 j 33.19 
1904... ecce neve | 30,117 2,260 | 32.386 i | | E 


CORUNDUM AND EMERY. 


Corundum, and its modification, emery, furnish the best natural 
abrasive known, except diamond, the use of which is limited by its 
high price. The purer forms of corundum make a very satisfactory 
abrasive material, and one which is probably the equal of any of the 
artificial abrasives. The quality of emery as an abrasive is deter- 
mined by the quantity of the iron ore, magnetite or hematite, mechan- 
ically mixed with the corundum, being better, the smaller the per- 
centage of iron. The production of these minerals in the United 
States is limited by a scarcity of supply and by competition with 
Canadian corundum, Asia Minor emery, and the artificial abrasives. 

In the United States, corundum has been mined for abrasive 

urposes in some quantity in North Carolina, Georgia, and Montana. 

he output of emery is from Massachusetts and New York, with a 
little from Kansas. The deposits yielding corundum are for the 
most part idle in the United Suie while in Canada the production 
of corundum is steadily increasing in Ontario, where deposits are 
known to exist in the counties of Peterborough, Hastings, and Ren- 
frew.2 In Ontario the principal occurrence of da is In a 

ink syenite, composed chiefly of feldspar with a little mica, horn- 
blende. magnetite, and other accessory minerals. At the next im- 
portant deposit the corundum occurs in nepheline-syenite. Corun- 
dum crystals from one of the Ontario mines were found on analysis 
to carry between 92.62 per cent and 94.72 per cent A,O,. The 
corundum-ore rock at the Canadian mines is quarried out in large 
quantities, and the corundum is separated out by crushing and con- 
centrating on various forms of tables. The cost of producing fin- 
ished corundum, including mining, milling, concentrating, sizing, 
packing, and general expenses is over $40 per ton. 


PRODUCTION. 


The production of corundum and emery in the United States in 
1906 amounted to 1,160 short tons valued at $44,310, as compared 
with 2,126 tons valued at $61,464 in 1905. The whole production 
came from Massachusetts and New York, except a small quantity 
from Kansas. The following table gives the total quantity and 
value of the corundum and emery produced in the United States 
since 1881: 


6 Kerr, D. G., Corundum in Ontario; Can. Min. Rev., November, 1906. 
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Annual production of corundum and emery, 1881-1906, 1n short tons. 


Year. Quantity. | Value. Year. | Quantity. | Value. 
|) MONEO NER eee eee 500 | $80,000 || 1894....................---- 1,495 | $95,936 
IRND tert oul eh cher esa 500 | 80,000 | 1895........................ 2,102 | 106, 
E IA 550 | 100,000 | 1896..................-..... 2,120 | 113,246 
1884. cano nM 600 | 108,000 || 1897.......................- 2,165 106, 574 
PSS Set seats omc sna wooo 600 | 108,000 || 1898...........oooooooooo.=- | 4,064 | 275,004 
a ia he eos | 645 | 116,190 |! 1899....................... 4, 900 150, 600 
A i neni er ne ean 600 | 108,000 || 1900...................-...- | 4,305 | 102,715 
ON NA 589 | 91,620 || 1901...................-.--- | 4, 305 146, 040 
TN 2,245 | 105,567 | 1909. ...... O | 4,251 | 104, 605 
1890.7... cena oae ea Garantie’ 1,970 | 89,395 || 1903...................-..-- 2, 542 64, 102 
O te ras ete 2,247 | 90,230 | 1904..................-.-.- | 1,916 , 985 
1809. a ta cado ait | 1,771 | 181,300 | 1905........................ 2, 126 61, 464 
DRO E EA EA | 1,713 | 142,325 | 1906... oaaao oe tats | 1, 160 44, 310 

| 
IMPORTS. 


The demand for corundum and emery in 1906 in the United States 
was principally supplied by imports. The latter amounted to 
$521,082 in value, as compared with $347,425 in 1905, and exceeded 
the home production by nearly 12 times. The following table shows 
the quantıty and value of emery and corundum imported into the 
United States in the last five years: 


Emery and corundum imported into the United States, 1902-1906. 


Other 
Grains. Ore and rock. Ne Total 
tures. 
Year. , m EM A | el lua 
Quantity. | Value. | Quantity. | Value. | Value. | 
E a ETA, Me — 
Pounds. Long tons. 
A Sede oleae en baa lesen 1,665, 737 | $49, 107 7,157 | $151,959 | $13,776 | $214,842 
1903.5 cos eh d us vetns ced e CES miler | 3,595,239 | 109,272 10, 884 | a 194, 468 17, 829 321, 569 
O A a 2,281,193 | 109,772 7,654 | 5 138, 931 11,721 260, 424 
A IN 3,209,915 | 143,729 11,073 185, 689 18, 007 347, 425 
0 O A coe ccamaudu cess 4, 655, 668 | 215, 357 13,841 | 286, 386 19, 339 521, 082 
a Including emery rock valued at $5, 488. t Including emery rock valued at $7,338. 


CANADIAN CORUNDUM. 


The production of Canadian corundum in 1906 amounted to 2,274 
short tons, valued at $204,973, as compared with 1,644 short tons, 
valued at $149,153, in 1905, an increase of 630 short tons in quan- 
tity and of $55,820 in value. 

n the following table are given the quantity and value of the pro- 
duction of Canadian corundum during the last five years: 


Production of Canadian corundum, 1902-1906. 


1902 ...... short tons.. 805 $88, 616 | 1905 ...... short tons.. 1,644 $149, 153 
1903 ........... do.... 916 92,940 | 1906 ........... do.... 2,274 204, 973 
1904 ........... do.... 919 101, 050 


CRYSTALLINE QUARTZ AND FELDSPAR. 
PRODUCTION. 


The production of crystalline quartz and feldspar in the United 
States during 1906 amounted to 24,082 short tons, valued at $121,671, 
as compared with 19,039 tons, valued at $88,118, in 1905. This is 
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an increase of 5,043 tons in quantity and of $33,553 in value. In 
quantity the production was exceeded only by that of 1903, which 
was 31,940 tons, while the value was greater in 1906 than for any pre- 
vious year. There was a large increase in the production of Abe 
sive feldspar, which figures prominently in the total production. 
The production of crystalline quartz in 1906 was obtained from the 
following States, named in Ser of their relative importance and 
with the number of producers in each: Connecticut, 3; Pennsylvania 
1; Wisconsin, 1. In the following table is given the quantity and 
value of crystalline quartz produced in the United States from 1895 
to 1903, inclusive, and of crystalline quartz and feldspar for the 
years 1904 to 1906: 


Production of crystalline quartz, 1895-1906. 


1895 ..... short tons.. 9,000 $27,000 ' 1901 ..... short tons.. 14,050 $41, 500 
1896 .......... do.... 6,000 18,000 , 1902 .......... do.... 15,104 84, 335 
I89T 2 eise do.... 7,500 22, 500 | 1903 .......... do.... 8,938 76, 908 
1898 .......... do.... 8,312 23,990 | 1904 .......... do....431,940 | 974,850 
1899. ewe wey do.... 13, 600 39, 000 | 1905 .......... do....219,039 . a88,118 
1900 .......... do.... 14,461 40, 705 | 1906 .......... do....924,082 4121, 671 
GARNET. 
PRODUCTION. 


The production of abrasive garnet in 1906 in the United States 
amounted to 4,650 short tons, valued at $157,000. This falls short 
by 400 tons in quantity, but exceeds in value by $8,905 the produc- 
tion for 1905, which amounted to 5,050'short tons, valued at $148,095. 
In quantity and value the production is the next Jargest recorded, 
being exceeded only in 1905 in quantity and in 1901 in value. The 
average price per ton was $33.77, which is the highest since 1902, and 
is a large increase over $29.32 in 1905. The production came chiefly 
from New York, with part from Pennsylvania. 

No production of garnet was reported from North Carolina in 1906, 
though it is Eo Dd there will be large production in 1907. Accord- 
ing to reports the mine in Madison County owned by Mr. F. O. 
Werden, of Philadelphia, Pa., is being operated with an estimated 
production of 125 tons of garnet per month. The mine is to be 
equipped with steam drills and lighted by electricity, and it is hoped 
the output will be greatly increased. The product from this mine is 
used chiefly for commercial purposes, though it is said several very 
fine clear stones have been found. 

In the following table are given the quantity and value of the 
abrasive garnet produced in the United States since 1895: 


Production of abrasive garnet, 1895-1906. 


1895 ..... short tons.. 3,325 $95, 050 | 1901 ..... short tons.. 4,444 $158,100 
1896 .......... do.... 2, 686 68,877 | 1902 .......... do.... 3,926 132. 820 
1897 .......... do.... 2,554 80,853 | 1903 .......... do.... 3,950 132, 500 
1898 .......... do.... 2,967 86, 850 | 1904 .......... do.... 3,854 117, 581 
1899 |... do.... 2,765 98 395 | 1905.......... do.... 5,050 148,095 
1900 .......... do.... 3,185 123, 475 ! 1906 .......... do.... 4,650 157, 000 


Pe Ory 
a Includes feldspar used for abrasive purposes. b Eng. and Min. Jour., August 10, 1907. 
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GRINDSTONES AND PULPSTONES. 
PRODUCTION. 


- The production of grindstones and pulpstones during 1906 amounted 

to $744,894, as compared with $777,606 in 1905, a decrease of $32,712. 
Of the total value of the 1906 production $50,000 was contributed 
by pulpstones, which is practically the same as in 1905. The pro- 
duction came from the following States, named in the order of their 
relative importance: Ohio, Michigan, West Virginia, Montana, Mis- 
souri, and Wyoming. This is the same order as in 1905, though the 
production of Missouri and Wyoming were reported as the same. In 
the following table is given the value of the production of grindstones 
and pulpstones during the last five years: 


Value of the production of grindstones and pulpstones, 1902-1906. 


| S aee RE 
1902 | 1903. 1904 1905. 1906. 

a <q m — ooul e e ga E ————À | a ———————— 

Grindstones: | $044,343 | $687, 476 | $820, 207 | $726,536 | $694, 894 

PUlIDSUON C8 a ra ad Ee 23, 088 33. 970 61, 320 51,070 50, 000 

TOU] AAA A ck ye Pise: | 667, 431 | 721,446 | 881,527 | 777, 606 | 744, 894 


In the following table are given the values of the grindstones and 
po Peron “produced in the United States from 1903 to 1906, by 
tates: 


Value of grindstones and pulpstones produced in the United States, 1905-1906, by States. 


æ —— — — ——— ——- —— A o ———— — A ——— 


State. | 1903. | 1904. 1905. | 1906. 
m— —— e 
ONO goo cael as bea ee Sane UND iu aes ise EO E E. | $646, 776 | $767,552 | $644,315 | $644,720 
Michigano teh A A POOR MENT aati 70,550 | 112,500 | 111,500 78, 500 
West Virginia, Missouri, and Montana........................ | 4, 120 a 1,475 | 221,701 a 21,074 
DOCG) oro ine ERE Oba MEA Gunnar En d dedo eq ipea dea aod 721,446 | 881,527 | 777,606 744, 804 


c Including & small production from Wyoming in 1904, 1905, and 1906. 


The value of the production of grindstones and pulpstones in the 
United States from 1880 to 1906 is shown in the following table: 


Value of grindstones produced in the United States, 1880-1906. 


A etae un esed SON) OOO BOA idad o has alec $223, 214 
I591 2 ari cava Ae 2b erwin ER 000,000 5.1895... iiec RR 205, 768 
1582 ec stante ard ER p d 200,000 5 1890.52 A 326, 826 
o FETA EE ET 600, 000 | 1897 e udis eee ke EUER 368, 058 
DOS 4s a trie eet E EEEE Goede 570,000. | 1898. curve ewe ne we ee tate tó 489, 769 
1580 cum Dex dotis dis e etus 900;:000 | 819. puni nas n eren 675, 586 
o A mee Ade whet od aes 290; 000 | 3900 recreire si ss 710, 026 
| rae Pm 224, 400 | 190] cir Res 580, 703 
1889 pulsos ecce ER Reo RS 291. 800-1 T1302 cte xit d ee bla ewe 667, 431 
jo -————Á——— te 430.9847" | 1909. 5 cee ee SRS eal rSh 721, 446 
Js A wARATEECH DUC E as St 450, 000 | 1904... oret t RREEPS 881, 527 
EBD], atas otio Sea dace dors 4170. 119.1 710093 ule rede o es 777, 606 
[B9 coute e ERE ore eet ele es Dl dy 28 AA E Wale 744, 894 


E A iinet. 338, 787 
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The imports consist principally of pulpstones and a few grindstones 
for use in glass and optical trades; they are obtained from Newcastle- 
upon-Tyne and from Wales and Scotland. The value of these 
imports amounted to $134,136, as compared with $113,752 in 1905. 
No distinction has been made between finished and unfinished prod- 
ucts since 1883. The value of the imports of pulpstones and grind- 
stones has shown a steady increase during the last five years and are 
given in the following table: 


Value of grindstones im ported and entered for consumption in the United States, 1902-1906. 


O ct estu eiat aM aM $76,906^| 1905; cera ee ceed RE $113, 752 
1903 ———————Á Pe AA ed doa een tiem 134, 136 
I901 scat tte Cue E emper d 93, 152 


CANADIAN PRODUCTION. 


The value of production of grindstones in Canada during 1906 
amounted to $61,624, as compared with $57,200 in 1905. The 
value per ton of the product was but slightly greater than that for 
1905, though much better than in 1904. In the following table are 
given the quantity in short tons, value, and average value per short 
ton of the Canadian production of grindstones during the last four 
years: 

Production of grindstones in Canada, 1903-1906, in short tons. 


verage 
Year pin Value | value 
y. | per ton 
A O e a O a a oli E Ea N 5, 538 | $48, 302 $& 7 
DIT pac A prc XY 4, 42,782 9. 40 
E AN A A A Nance in wes | 5,172 57,200 11. 06 
OG Loose Cit nda Str e ede tis tut x med sud eeu aos De Dou e p Due dudalen cee tat 6, 545 01, 624 11. 1i 


INFUSORIAL EARTH AND TRIPOLI. 


The uses for infusorial earth are varied.^ Large quantities are 
used as an absorbent for nitroglycerine along wih wood pulp in 
the manufacture of dynamite. The paint industry also utilizes a 
large quantity of infusorial earth as a wood filler, and it is also used 
in packing for boilers, in fire and heat retarding cements, and in 
certain kinds of vulcanized rubber. As an abrasive it is used in 
polishing metals, especially by jewelers, and is sold under the name 
electro-silicon. 
PRODUCTION. 


The production of infusorial earth in 1906 amounted to 8,099 
short tons, valued at $72,108, a decrease in quantity of 2,878 tons 
and an increase in value of $7,471 over the output of 1905, which 
amounted to 10,977 short tons, valued at $64,637. The production 
came from 7 States named in order of their output:- Missouri, Cali- 
fornia, Georgia, Maryland, New York, Kentucky, and Connecticut. 
Deposits of infusorial earth are known to exist in about 20 States, 
many of which have been producers at some time. - 


a Eng. and Min. Jour., October 20, 1906. 
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In the following table are given the quantity and value of infusorial 
earth produced in the United States since 1880: 


Production of infusorial earth, 1880-1906. 
1880....... short tons.. 1,833 $45,660 | 1894 ...... short tons.. 2,584 $11,718 
o T 5.. ..do... 


1881.. do.... 1,000 10,000 | 1895.......... . 4,954 20,514 
1882... do.... 1,000 8, 000 | 1896............do.... 3,846 26,792 
1883... do 1, 000 5,000 | 1897............do.... 3,833 22, 835 
1884... do 1, 000 5,000 | 1898............do.... 2,733 16, 691 
1885... do 1, 000 5,000 | 1899............do.... 4,334 37, 032 
1886... do 1, 200 6,000 | 1900............do.... 3,615 24, 207 
1887... do 3, 000 15,000 | 1901............do.... 4.020 52,950 
1888... do 1, 500 7,500 | 1902............do.... 5,665 53, 244 
1889... do 3, 466 23,372 | 1903............do.... 9,219 76, 273 
1890............do.... 2,532 50, 240 | 1904............do.... 6,274 44, 164 
1891............do........... 21,988 | 1905............do.... 10,977 64, 637 
1892............do........... 43,655 | 1906............do.... 8,099 72, 108 
1893... o0: O 22. 582 
IMPORTS. 


There is an importation of infusorial earth or tripoli into the United 
States each year which is not separately recorded by the Department 
of Commerce and Labor, but is included with rottenstone used for 
similar purposes. The value of the imports of rottenstone and tripoli 
in 1906 amounted to $25,990, as compared with $18,986 in 1905, 
$23,022 in 1904, and $34,977 in 1903. o record is kept of the number 
of tons of this material imported. 


OILSTONES AND SCYTHESTON ES. 
PRODUCTION. 


The production of oilstones and scythestones in the United States 
during 1906 amounted to $268,070 in value, as compared with $244,546 
in 1905. This is an increase of $23,524 over 1905, though it falls 
short of the large production of 1903 by $98,787. The production 
came from the same States as in 1905 and in the following order: 
Arkansas, Ohio, New Hampshire, Vermont, Indiana, and Michigan. 
With the exception of Ohio and Vermont, which have changed places, 
the order is the same as that for 1905. The production of Arkansas, 
Indiana, and two-thirds of that of Ohio is in oilstones and whetstones; 
while that of New Hampshire, Vermont, Michigan, and one-third of 
that of Ohio is in scythestones. 

In the following table is given the value of the oilstones and scythe- 
stones produced in the United States from 1891 to 1906: 


Value of oilstones and scythestones produced in the United States, 1891-1906. 


A A dee E das $150,000 | 1899.1. 22.2 ora ERR RR RES $208, 283 
1592 whee ais tis Ps E E E 146, 730:| 1900... Lies coo needs 174, 087 
oun lute lela ans aoe 139,113 | 1901.52.25 ee se 158, 300 
O ede Sane area ears 136-873 1 1902 202 cotone EE IX 221, 762 
A E E E 153, 881. ] DOO Swe eters eR EREES PESE 366, 857 
1896 c A MS 12/,098.] AA teed Swi ee 188, 985 
I894 ce ces ebd herein rt wae 1495070] 1905. cess siete oer bI Ses 244, 546 
NBO E —— atte 180,4860.] 1900... cec ose ry ves t 268, 070 


IMPORTS AND EXPORTS. 


The value of the imports of hones, oilstones, and whetstones in 
1906 amounted to $83,863, as compared with $61,609 in 1905, a gain 
of $18,110. The imports amount to less than one-third of the home 
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production and are largely offset by exports of the Arkansas oil- 
stones and the New ee scythestones. The value of these 
exports can not be given, however, since no separate record is kept 
for them. The following table shows the total value of all kinds of 
hones, oilstones, and whetstones imported into the United States in 
the last five years: 


Value of imports of hones, oilstones, and whetstones, 1902-1906. 


1005 fans Sintra heus Medea SEM VE $56, 456 | 1905................. 02. $65, 753 
DOO Sis ake sooo ES Vsus 65, 7693-4 2900 s cio eae ee ne del e oss 83, 863 
E beo o Edd dida 61, 60 

PUMICE. 


The larger part of the pumice used in the United States is shipped 
from the island of Lipari. Although deposits of pumice are known to 
exist at a number af localities in the United States, only those most 
favorably located as regards mining and transportation facilities can 
be worked in competition with the imported material. Among the 
States that have produced pumice are Nebraska, South Dakota, and 
Idaho, in order of relative importance of production. 

Pumice stone is found on the beach all along the east coast of 
New South Wales and Queensland. It is thought it was probably 
washed to the Australian coast by the waves, after floating man 
miles across the ocean from eruptions in volcanic islands. Suc 
pumice must be of good quality, as only the lightest would stand 
such a trip. It would be necessary to free this pumice of sand which 
it may have picked up along the beaches before it would be of value 
for painter’s work. 

e value of pumice as an abrasive is claimed to be improved by a 
German invention, under which artificial pumice? stone is made from 
a mixture of sand and clay. This stone is made in five different 
grades, varying in hardness, grain, and. firmness. The different 

rades are adapted to various uses, as in the leather, felt, and woolen 
industries; in stucco and sculpture work; in the Haris aa polish- 
ing of wood, metals, and stones, especially of lithographic stone. 


PRODUCTION. 


The production of pumice in the United States in 1906 amounted to 
12,200 tons, valued at $16,750, as compared with 1,832 tons, valued 
at $5,540 in 1905. This is an increase of 10,368 tons in quantity and 
of $11,210 in value. This large increase in production came from 
Nebraska from the Jeposits near Orleans, Harlan County, and 
Ingham, Lincoln County, which are being extensively worked by the 
Cudahy Packing Company, of South Omaha. Since the increased 
production was used by the company producing the pumice, the 
value was reported as the cost of quarrying and shipping. This 
brings the average value per ton for the total output in 1906 to 
$1.37, as compared with $3.02 in 1905. If the whole of the output 
had been placed on the market, the value received would have been 
considerably higher. The Nebraska pumice is chiefly a volcanic ash 
or powdered pumice and is used in the manufacture of scouring and 
cleaning preparations. 


a Paint, Oil and Drug Review, June 20, 1906. b Pacific Miner, March 1906. 
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The production of pumice in the United States during the last five 
years is given in the following table: 


Production of pumice in the United States, 1902-1906, in short tons. 


Quan- Value 
Year. tity. Value. per ton. 
A E a 700 $2,750 $3. 93 
ic tes cs ie das a ek "IE R85 2, 665 3. 01 
A ow TC" 1,530 5, 421 3.54 
O o il dd 1,832 3. 02 
E E A A A hoes Sees 12, 200 16,750 1.37 


IMPORTS. 


The imports of pumice are recorded by the Department of Com- 
merce and Labor only by value. In 1906 this value amounted to 
$111,695, as compared with $77,489 in 1905, an increase of $34,200. 

The importation of pumice since 1903 is given in the following table: 


Value of pumice imported into the United States, 1908-1906. 


CE In sss mene $83, 920 | 1905..........sssssss sns $77,489 
ais 77,211 | 1906................--- sese sse 111, 695 


ARTIFICIAL ABRASIV ES. 


Under the head of artificial abrasives are included carborundum, 
crushed steel, and alundum or artificia] corundum. These abrasives 
have won a place for themselves in the commercial world which is 
being strengthened yearly. The total production for 1906 amounted 
to 11,774,300 pounds valued at $777,081, as compared with 9,820,000 
pounds, valued at $701,400 in 1905, and with 11,870,380 pounds, 
valued at $830,926 in 1904. 


CARBORUNDUM. 


The use for carborundum is being extended each year. Besides 
its use and value as an abrasive, it is being used for many other pur- 
poses. For grinding and abrasive purposes it is manufactured into 
wheels of all shapes and sizes, adapted to nearly every use from dental 
points and disks to large cutting wheels. Large quantities are used 
in prenite and marble cutting and polishing. Carborundum is used 
in buffing leather and in the manufacture of carborundum paper and 
cloth for shoemakers and for wood and metal workers. For other 
de than abrasives, carborundum is used for the ground work 

or ornamental signs, is inlaid into brake shoes, is used for linings to 
furnaces, for molds for metal castings, and for many other purposes. 


PRODUCTION. 


The production of carborundum in 1906 amounted to 6,225,300 
pounds, as compared with 5,596,000 pounds in 1905, and with 
7,060,380 An in 1904. The price ranges from 7 to 10 cents per 
pound. e use of carborundum for abrasive purposes has grown so 
extensively that the Carborundum Company of Niagara Falls found 
it necessary to establish a branch factory in Germany.* This plant 


a The Tradesman, September 15, 1906, 
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was placed at Relsholz, a suburb of Diisseldorf, where it would have 
good opportunities for the distribution of its product. 

According to Consul McFarland,* of Reichenberg, Austria, a sample 
carborundum wheel manufactured by the Luther Brothers Company, 
of North Milwaukee, Wis., when tried by a leading machinist of 
Bohemia, was strongly praised and created a demand for a supply 
in that region. 

The following table shows the quantity of carborundum manufac- 
tured in the United States since 1892: 


Production of carborundum, 1892-1906. 
1809 sth aa Shoes DE pounds. . 1/900 | 1900 utes xdeteses pounds. . 


2 T: 

| Ret da do.... 1920001 190 Lo coca o do.... 3,838, 175 
e coca are ——! doi 02,200! IO ra do.... 3, 741. 500 
IB ol eld Soc nOn eae do:... 226,000 | 1903... x trees do.... 4,759. 890 
IBUO eL ote ese E do.... 1,207, 800 | 1904.................... do.... 7,060, 380 
Ica do.... 1,256, 400-1905... conor eese RT ees do.... 5, 596, 000 
IBUB crete cee seater ines do.... 1,447,200 | 1906.................... do.... 6,225,300 
jr —— Ve do.... 1,741, 245 


CRUSHED STEEL. 
PRODUCTION. 


The production of crushed steel in 1906 amounted to 837,000 
pounds, valued at $58,590, as compared with 612,000 pounds in 1905, 
valued at $56,840. In the following table is given the quantity of 
crushed steel produced each year since 1898: 


Production of crushed steel in the United States, 1898-1906. 


Ii PEE pounds.. 660,000 | 1903.................. pounds.. 755,000 
IBUU uec d aded mdi cand oe do.... 675,000 | 1904...................... do.... 790.000 
TIOU ced bebes d. pates do.... 700,000 | 1905.............. ETE do.... 612,000 
EOD ecc tie teh uar cs do.... 690,000 | 1906...................... do.... 837,000 
E i EEE A sas do.... 735, 000 


ALUNDUM, OR ARTIFICIAL CORUNDUM. 


Alundum, or artificial corundum, is manufactured by the Norton 
Emery Wheel Company, at Niagara Falls. Pure bauxite is first 
given a preliminary heating in a large electric furnace, to drive off 
the combined water. The anhydrous bauxite is then melted in an 
electric furnace of special design, until it has all run together in a 
homogeneous mass, forming an ingot of pure alundum. This mass is 
removed from the furnace and after crushing and rolling is sized off 
into grades. 

It is claimed? that alundum is harder than the natural corundum 
and will readily scratch ruby or sapphire. It has all the properties 
of a good abrasive, combining purity, toughness, and sharp fracture, 
with hardness. 

The production of alundum in 1906 amounted to 4,712,000 pounds, 
valued at $282,720, as compared with 3,612,000 pounds, valued at 
$252,840 in 1905. 


a Daily Cons. Rept., February 19, 1906. b The Iron Age, November 8, 1906. 


ARSENIC. 


By Frank L. Hess. 


INTRODUCTION. 


The United States daily pours great quantities of arsenic fumes 
from its smelter stacks, thus wasting thousands of tons yearly. And 
yet with such an incessant waste this country imported in 1906 more 
than 8,000,000 pounds of arsenic and arsenic compounds, at a cost of 
approximately $375,000. During the same time there was produced 
in this country only a little more than one-sixth of the quantity 
imported, valued at but $63,460. i 

enic ores, especially arsenopyrite or mispickel, are widely dis- 
tributed, particularly in the granitic and highly metamorphosed 
rocks, and it is in countries whose rocks are of these classes that the 
panpa deposits are found. Ores of tin, copper, and antimony are 
equently accompanied by arsenical ores. The most common are 
arsenopyrite or mispickel, a sulpharsenide of iron (FeAsS), containing 
46 per cent of arsenic; realgar, the red sulphide (AsS), containing 
70.1 per cent of arsenic; orpiment, the yellow sulphide (As,S,), con- 
no 61 per cent of arsenic, and enargite, a sulpharsenate of cop- 
per ( d 9, containing 19.1 per cent of arsenic. From this latter 
ore, with some tennantite (4Cu,S.As,S,), considerable quantities of 
arsenic are obtained at the huge Washoe smelter, at Anaconda, Mont. 
Native arsenic, a tin-white brittle substance, occupying a position 
midway between the metals and the nonmetals, is found sparingly in 
veins in a considerable number of places, but is not of importance as 
an ore, 

The pee countries producing arsenic ores are France, Ger- 
many, ngland, Turkey, Portugal, Spain, Canada, and the United 

tates. 

In England, as in the United States, a large part of the arsenic 
roduced is obtained as a by-product in smelting other ores. Eng- 
ish smelters are not allowed to pour arsenical fumes into the atmos- 

phere, and compliance with the law gives added profit from the 
arsenic trioxide (As,O,), or white arsenic, saved. Much arseno- 
pyrite occurs in Devonshire and Cornwall; in the latter place with 
tin ore. 

France, Germany, Portugal, Spain, and Turkey have very large 
worked deposits of arsenic ores, and during recent years the first two 
have surpassed England in production. No statistics of mineral 
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production are gathered by the Turkish Government, so that figures 
given are ordinarily only estimates, but the Turkish output of arsenic 
is known to be large. 

In the United States the great bulk of arsenic produced is obtained 
from smelter fumes. There are, however, but two smelters which 
have plants for saving it—the Washoe smelter, already mentioned, 
and the smelter of the American Smelters Securities Company at 
Everett, Wash. The latter plant uses flue dust, both from its own 
and from other smelters of the company, and also some arsenic ore 
from Montecristo, Wash. A smaller plant, belonging to the Mineral 
Creek Mining and Smelting Company, is located at Mineral, Lewis 
County, Wash., and makes arsenic trioxide from realgar. All three 
plants produce arsenic only in the form of white arsenic (As,Q,). 

The arsenic plant of the Washoe smelter has been described by 
L. S. Austin in the Transactions of the American Institute of Mining 
Engineers.* 

he only other known production was a few hundred tons of 
arsenical pyrite mined at Pine Pond, town of Kent, Putnam County, 
N. Y. the pyrite was shipped abroad. Arsenical pyrite also 
occur in Orange and Essex counties, N. Y., but was not mined dur- 
ing the year. It is occasionally accompanied by scorodite, a hydrous 
arsenate of iron." 

A plant for the manufacture of arsenic trioxide from arsenopyrite 
was erected several years ago at Rewald, Floyd County, Va. It 
made but a small production, and was idle during 1906. 


PRODUCTION AND IMPORTS. 


The production and imports of the United States for the last six 
years have been as follows: 


Production and imports of arsenic, 1901-1906, in short tons. 


Production. | Imports. Consumption. 
Quantity. | Value. |Quantity.| Value 


3,495 $316,525 3, 795 , 525 
4,055 | 280,055 4,408 | 361,235 
4,179 | 294,60 4,790 | 331,293 
3,400| 243,380 3, 436 -565 
3,838 | 256,540 4, 502 291, 750 
3,987 | 350,045 4,724 3, 


Imports include metallic arsenic, white arsenic (arsenic trioxide), 
and arsenic sulphides (orpiment and realgar). Paris green and Lon- 
don purple have been imported for consumption during the last 
three years as follows: 28,498 pounds, valued at $985, in 1904; 
44,931 pounds, valued at 1,118, in 1905, and 311,293 pounds, valued 
at $21,947, in 1906. Under the customs regulations there is no 
record of importations of Scheele's green, lead arsenate, lead arsenite 
(pink arsenoid), barium arsenite (white arsenoid), green arsenoid, 
aniline arseniate, or other arsenic salts than those given in the state- 
ment above. 
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FOREIGN PRODUCTION OF ARSENIC. 


In 1905¢ Austria produced 3 tons of arsenic ore, valued at $160; 
France? 3,998 tons of ore, valued at $21,357; Germany, 5,416 tons 
of ore, valued at $98,532; Great Britain, 718 tons ore (pyrites) 
valued at $7,540, and 1,711 tons, presumably white arsenic, value 
at $36,469; Japan, 9 tons white arsenic, valued at $492; Ontario, 
549 tons ore, valued at $2,693; Portugal, 1,721 tons white arsenic, 
valued at $58,220, and 24 tons of arsenical pyrites, valued at $151; 
Spain, 4,790 tons of arsenical pyrites, valued at $16,131. Turkey is 
estimated to have an output of about 2,200 tons of arsenic ore per 
year. For 1906 but few figures are available, but it is known that 
Germany? produced 3,364 tons, Ontario* 1,440 tons, and Sweden? 
56 tons of white arsenic. The values are unknown. 


PRICES. 


More than half of the white arsenic (arsenic trioxide) produced in 
this country was sold in 1906 at an average of 4.3 cents per pound, 
and with the exception of a smaller lot of 7 tons, which soldat 5 cents 
per pound, the remainder of the production is estimated at the same 
price, 4.3 cents. In New York prices on large lots ranged from 4.5 
cents to 12 cents per pound, averaging a little under 6.5 cents for 
white arsenic, while realgar, the red sulphide, was from 0.5 cent to 
0.75 cent lower. Paris green sold at 20 to 21 cents per pound in 
5-ton lots in New York. 


TECHNOLOGY. - 


Arsenic trioxide (As,Q,) or “white arsenic" or ‘‘arsenious acid” 
is what is ordinarily meant by the general term of “arsenic.” It is 
used as an insecticide in the preservation of hides and of stuffed skins 
of animals and birds, in sheep and cattle dips and arsenic soap, and 
as a wood preservative, where it also prevents fungoid growth. It is 
used to prevent the growth of weeds and grass, in the making of some 
enamels, and many tons are used in the manufacture of glass. It is 
used as a fixer, or conveyer, of aniline colors in calico printing, and 
also enters into the manufacture of the dyes themselves. The use of 
arsenic as a poison for undesirable animals is familiar. 

The greatest demand for arsenic is for making Paris green, used 
as a pigment, and as an insecticide on plants. Its toxic effect limits 
the former use. If pure, it is comparatively harmless to plant life, 
owing to its insolubility, but the trioxide is often present in some 
quantity, and if Paris green is then used largely it is fatal to plants, 
especially in dry climates, where it is not soon washed off by rains. 
Paris green is a copper aceto-arsenide and should contain: 


Per cent. 
Arsenie trioxide CAO. coe oL Sosa ceed oe Mun Mees eee DN PE EOS es 58. 65 
Coppervoxide (Cuit ortu de tete ei 31. 29 


TONS D APER MN MF ea etek CRINE ORPHEUS 10. 06 


a Statistics of production in foreign countries during 1905, unless otherwise credited, are from the Brit- 
ish Mines and tone General Rept. and Statistics, pt. 4, for 1905, London, 1907. 

b Statistique de L’ Industrie Minérale et de Appareils à Vapeur en France and Algérie pour I’ Année 
1905, Paris, 1906, p. 41. 

c Report of the Bureau of Mines (Ontario), 1906, vol. 15, pt. 1, p. 23. 

d Judd, Edward K., Min. Ind. during 1906, 1907, n. 51. 

e Arsenical contents of 5,335 tons of arsenical nickel-silver cobalt ore shipped from the cobalt district 
during 1906: letter from Mines Branch, Dept. of Mines, Canadian Geological Survey. 

{ &veriges Otliciella Statistik, Bergshandteringen, 1906, Stockholm, 1997, p. 17. 
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It is made by boiling verdigris, a mixture of basic acetates of 
copper, with arsenic trioxide. Scheele’s green, a copper-hydrogen- 
arsenite, containing— 


Per cent. 
Arsenic trioxide (As,Q,)............2.0ce ec ceee cece eee eee Tr O 52. 32 
Copper oxide (CuO)......... aA T ci lane apes cats et eae a SN nnd he 42.37 
Water (HO) tinct car ads ls tao Met coer 4.81 


is also used as an insecticide. 
London purple, also much used as an insecticide— 


is a by-product in the manufacture of aniline dyes, and is thought to be composed 
mainly of calcium arsenite with some coloring impurity, mostly rosaniline arsenite. 
Besides London purple, there are two other preparations, Paris and English urple, 
which have practically the same composition. London purple analyzed by the New 
Jersey experiment station gave this analysis: 


Analysis of L ondon purple. 


Per cent. 
Water CIELO) e a ES aa 3.27 
Arsenic trioxide (ASLO) 2224 cies noise Add ees este aae dst ri Gees 41. 44 
Lime (CaO) susct ips di A cu edis dard 24. 32 
Alumina Sr 3.37 
Tronoxido(Doi0. ) (5:e5ose exon een eee deut A EPUM dd 
Sulpliuric anhydride (S05). «iecore td o deese .31 
Dye. by directe: screens eae E S 27.97 


It is made by boiling a waste product consisting of dye and arsenious oxide with 
lime to make the insoluble calcium arsenite.2 

Arsenic also enters into red, yellow, and gray colors. In medicine 
arsenic is used as a tonic, and it erforms a similar office in various 
stock foods and medicines. Realgar burns with a fine white light, 
and is much used in pyrotechnics, either as the natural sulphide or as 
the artificial product made by fusing together arsenic and sulphur. 

In metallurgy arsenic has but little use. It makes lead hard, and 
arsenical work lead from the silver-lead smelters is sometimes used 
for shot. The presence of arsenic, unless in minute quantity, in brass 
or bronze, makes them brittle, though small quantities of less than 0.5 
per cent give cleaner castings and a greater ductility to Muntz metal. 


a Haywood, J. K. The adulteration and analysis of the arsenical insecticides, Jour. Amer. Chem. 
Soc., vol. 22, D 571-572. 
b Sperry, E. S., Mech. Eng., vol. 17. 1906, pp. 763-764. 


BORAX. 


By CHARLES G. YALE. 


INTRODUCTION. 


In the borax industry of the United States there have been no 
noticeable changes in prices since 1905 and no marked difference in 
supply or market demand. The industry is one that is little influ- 
enced by competition. The leaders of the industry say that the 
working of the pure-food law has to some extent lessened the demand 
for borax and boric acid for use as preservatives. In other lines, 
however, consumption has increased. This applies mainly to prepa- 
rations for domestic uses, such as soap, bath powders, etc. 


PRODUCTION. 


The entire output of borax in the United States continues to be 
derived from San Bernardino, Inyo, and Ventura counties, in Cali- 
fornia, most of it from the first-named county. The total output 
of crude borax for the year 1906 was 58,173 short tons, valued at 
$1,182,410, as against 46,334 short tons in 1905, valued at $1,019,154. 
The figures for 1906 show an increase over 1905 of 11,839 short tons 
in quantity and of $163,256 in value. Until 1903 the annual statis- 
tics were based on quantity and value of refined product, but since 
then the crude material has been taken as the basis. The prepared 
borax is essentially a manufactured product. The quantity of crude 
material mined (borate of lime or colemanite), with varying richness of 
boric acid, is readily ascertained, so the plan has been adopted of cal- 
culating the value of the crude dau is accordance with the per- 
centage of boric acid contained. "This matter was explained more in 
detail in the chapter on this subject in the report for 1905. 

The statistics of production of borax in California from 1895 to 
1906, inclusive, are given in the following table, the values for the 
years 1903 to 1906, inclusive, being based on the boric-acid content 
of e number of crude tons of borate of lime or colemanite men- 
tioned: 

Production of borar in California, 1895- 1906. 


1895 ....short tons.. 5,959 $595,900 ; 1901....short tons.. 23,231 $1,012, 118 


1896. ...... .do.... 6, 754 675,400 | 1902......... dol... 420,004 2,538,614 

1897 ......... do.... $8,000 1,108,000 | 1903......... do.... 034,430 . 661,400 

1898......... do.... 8,000 1,120,000 | 1904......... do.... 045, 647 698, 810 . 

1899......... do.... 20,357 1,139,882 | 1905 ......... do.... 046,334 1,019, 154 

1900 ......... do.... 25,837 1,013,251 | 1906......... do.... 958,173 1,182,410 
a Refined product, including 2,600 short tons of crude, valued at $91,000. b Crude product. 
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IMPORTS. 


The following table shows the imports of borax and borates into 
the United States from 1902 to 1906, inclusive: 


Imports of borax and borates into the United States, 1902-1906, in pounds. 


Borates, Caium 

and sodium (crude) ; 
Borax. and refined sodium Boric acid 
Year. borate. 


Quantity. | Value. | Quantity. | Value. Quantity. | Value. 


sen ———— - A A |€——— AAA 


OS E ao 68, 078 5,727 146, 654 13, 280 693, 619 28,011 
NM D ETATE 153, 952 10, 569 39, 447 6, 630 708, 815 27, 058 
DU oS SG GeO eases es cher P XR eid es 166, 0600 8, 802 20, 395 1, 626 676, 105 bali TAL 
DO A Kate wee y oe uon neta kas 791, 425 27,343 57,711 2, 136 986, 021 33, 200 


REVIEW OF THE BORAX INDUSTRY IN 1906. 
CALIFORNIA. 


As previously stated, the counties of San Bernardino, Inyo, and 
Ventura, in California, continue to produce the borax output of the 
United States. During the year under review no new properties other 
than those mentioned in the report of 1905 have been opened or made 
productive. 

Inyo County.—In this county the Western Borax Company is work- 
ing ‘‘marsh mud,’’ which is concentrated by boiling, and the solution 
is then crystallized. The Lila C. mine, owned by the Pacific Coast 
Borax Company, is in this county and being worked in 1907, so that 
it is expected that in the future the largest output of borax in the 
State will come from this county, as hereinafter explained. 

It is appropriate in connection with an account of the -borax in- 
dustry in 1906 to mention certain important events occurring in 
1907 which have had a decided influence on the borax industry gen- 
erally and on the source, by counties, particularly. Hitherto most 
of the borax has come from San Bernardino County, but in future 
Inyo County will be the leader in output: The Lila C. mine, owned 
by the Pacific Coast Borax Company, to which their productive 
operations have been transferred since the abandonment of the old 
mine at Daggett, has been known for a great many years as a rich, 
undeveloped deposit. It is one of the many deposits acquired by the 
company in the Death Valley region which have been commercially 
unavailable through their remoteness from railroads. The recent 
mining developments in southwestern Nevada, combined with the 
needs of the borax and other mining industries in Death Valley, have 
warranted Mr. F. M. Smith, of the Pacific Coast Borax Company, 
and others in building the Tonopah and Tidewater Railroad from 
Ludlow, on the line of the Santa Fe Railway in the desert in San 
Bernardino County, northward past the Lila C. mine, 120 miles from 
Ludlow, and thence on to Bullfrog and Tonapah, Nev. The Lila C. 
colemanite mines lie 12 miles west of this road, and when the road 
was completed from Ludlow to this point early in the summer of 
1907 shipments of ore commenced, the product being hauled by 
wagon from the mine to the railroad. A spur track is now under 
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construction. With these shipping facilities provided the entire force 
of 200 men were transferred from the old mine at Daggett and pro- 
duction at that point was abandoned. The mines of the American 
Borax Company and Western Mineral Company near Daggett, how- 
ever, still continue production. 

The deposit at the Lila C. mine is a colemanite vein known to be 
about 2,000 feet long and from 6 to 18 feet wide, with a very steep 
dip. It carries a ners ore, that now (1907) being shipped 
carrying a boric acid content of about 40 per cent. The develop- 
ment work accomplished during the past three years consists of 
about 3,000 feet of shafts, drifts, and tunnels, and has blocked out 
an ore supply sufficient to last for years. The company will take 
its entire suply of crude material from this mine, shipping it to its 
refinery at Bayonne, N. J., and its production, according to present 
demands, is expected to be at the rate of 30,000 short tons of high- 
Sor ore aani ih The company looks entirely to its Death Valley 

oldings for the future, and its undeveloped supply is stated to be 
wonderfully large. 

Los Angeles County.—Another deposit of importance found since 
the close of 1906 is that acquired by Mr. Henry Blumenberg, of the 
American Borax Company, near Lang, in the Soledad canyon, Los 
Angeles County. It is a vein of colemanite about 10 feet thick near 
the surface, but sufficient development has not been made on the 
roperty to prove its exact extent. The deposit is near a railroad 
ine. 

Ventura County.—Near a place called Griffin the Frazier Borate 
Mining Company is mining colemanite, which is not processed at the 
mine, but is shipped for refining to the Stauffer Chemical Company, 
at San Francisco. The Columbus Borax Company is also mining a 
borate of lime in this county. 

San Bernardino County.—In this county there are three productive 
companies operating and one yielding by far the largest proportion 
of the borax of the State. The Western Mineral Company, near 
Daggett, produces a small output by making their material into solu- 
tion and evaporating to dryness in solar vats, producing boric acid 
only. The American Borax Company, at the same place, works a 
low-grade “ore” and produces boric-acid concentrates, which are 
shipped to New Brighton, Pa., for refining. The process they use was 
described in detail in the report for 1904. The Palm Borate Com- 
pany made no production in 1906, but has lately built a plant to 
treat the ore blocked out above their tunnel level. The most im- 
portant mine in the county is the “Calico” deposit of colemanite 
owned by the Pacific Coast Borax Company, which has been de- 
scribed in previous reports. Some of this material, when of sufli- 
ciently high grade, is shipped directly East, while the lower grades 
are concentrated at Marion, near the mines. Since the close of the 
year under review work at the old mine has been abandoned en- 
tirely. This mine has for many years been the most productive 
one 1n this country and has yielded an immense quantity of ore since 
the. AN in the eighties. The workings ın these colemanite 
veins extend to depths of about 600 feet. As depth has been at- 
tained the veins have narrowed, the boric-acid content has lessened, 
Eno the cost of mining has increased ; hence the decision to abandon 
the mine. 
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The refiners of borax in the United States are: Borax Consoli- 
dated (Limited), Bayonne, N. J.; Pfizer & Co., Brookl N. Y.; 
Brighton Chemical Company, New Brighton, Pa.; Thos. Thirkelson 
& Bo. ; Chicago, Ill.; Stauffer Chemical Company, San Francisco, Cal. 
As already stated, it has been considered proper to give the figures 
of production in terms of the crude material for the sake of uniformity. 
The cost of crude varies very materially with the different producers, 
owing to local conditione: is er or shorter hauls to railroads, etc. 
Some of it is also semirefined or concentrated up to even higher 
values before shipment, being subsequently fully refined at points dis- 
tant from those of production. Some producers bring their product 
up to & higher percentage than others before shipping. Some high- 
class crude ore is shipped directly to the refineries and some as a 
roasted or semirefined product. 

The various uses to which borax is put were given in detail in the 
ED EE in the last report, so it is not necessary to repeat them in this 
chapter. 


FLUORSPAR AND CRYOLITE. 


By Ernest F. BURCHARD. 


FLUORSPAR. 
CHARACTER AND OCCURRENCE. 


Fluorspar or fluorite, chemically calcium fluoride (CaF,), consists of 
calcium and fluorine in the proportions of 51.1 to 48.9. The mineral 
is crystalline, only slightly harder than calcite, and consequently 
crushes easily. In color the spar ranges, according to purity, from a 
clear, slightly bluish glasslike substance through various brilliant 
shades, although much of it is white and opaque. The mineral is 
usually very pure, the greater part of the material marketed runnin 
98 to 99 per cent, while material carrying less than 95 per cent of me 
cium fluoride finds little sale, except at a reduced price. 

Fluorspar, associated with other minerals, has a broad distribution 
geographically and a wide range geologically. The deposits thus far 
exploited are, however, confined to five States—Arizona, Colorado, 
Illinois, Kentucky, and Tennessee. 

The Arizona production has come mainly from the Castle Dome 
district, Yuma County. In 1902, 1903, and 1904 small quantities of 
fluorspar were shipped from this locality, but during the last two 
years there has been no production reported beyond that required for 
assessment work. In Colorado the fluorspar occurs in Boulder and 
Custer counties, along the Front Range. The chief deposits in Illinois 
and Kentucky occur in adjoining portions of the two States, Hardin 
and Pope counties in Illinois, being separated from the Kentucky 
counties, Crittenden, Livingston, and Caldwell, only by Ohio River. 
The great size and the purity of the fluorspar deposits of the Illinois- 
Kentucky district indicate that for many years they will continue the 
main source of domestic production. Pioipecting with favorable 
results has been reported from Mercer County, in central Kentucky. 
The Tennessee production has been from Smith and Trousdale coun- 
ties, near the central part of the State. A most recent addition to the 
list of possible producing States is California, since fluorspar deposits 
in San Bernardino County are now being investigated. Fluorspar is 
secured asa by-product of lead and zinc in Albemarle County, Va.; 
with gold tellurides at the Cripple Creek mines, Colorado, and at a 
number of other localities in quantities too small for use at present. 
Practically, wherever it has been mined, fluorspar occurs as a vein- 
stone, although under widely different conditions. In the Kentucky- 
Illinois district it is the chief mineral or ore of value in many of the 
veins, lead and zinc being of secondary importance and in many places 
not valuable even as by-products, while in the Castle Dome district, 
jig concentrates of fluorspar are made incidental to concentrating the 


ead-silver ores. 
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PREPARATION AND USES. 


The various uses of fluorspar depend on its chemical composition, 
fluxing properties, and phosphorescence when heated, snd on its optical 
and gemlike properties. Its preparation involves separation from 
other minerals with which it is associated, the treatment comprising 
hand sorting, crushing, and jigging. Part of the high-grade ore is 

round and shipped in barrels and sacks; the rest is sold in lump form. - 

here fluorspar is associated with zinc blende, complete separation of 
the two minerals has been difficult on account of their nearness in specific 
gravity. While fluorspar is useful in smelting iron ores it is harmful 
to zinc, and therefore the zinc-fluorspar concentrates have been of 
little value. Recently a new process for separating fluorspar and zinc 
has been reported as successful, which promises to increase the pro- 
duction of both minerals. 

The three principal classes of consumers of fluorspar are, in order of 
importance, smelters and metallurgists, makers of opalescent glass 
and enameled wares, and chemical manufacturers. The highest grade, 
* American lump No. 1,” which runs less than 1 per cent silica and is 
white or clear pale blue in color, is sold either ground or in lumps for 
use in the glass, enameling, and chemical industries, the latter includ- ` 
ing the manufacture of hydrofluoric acid. Grinding of the pure, 
clear spar can be dispensed with for some purposes, as it readily 
decrepitates to a powder when heated. The second grade, *“* Amer- 
ican lump No. 2,” 1s used by blast furnaces in the production of ferro- 
silicon and ferromanganese, and in basic open-hearth steel furnaces to 
give increased fluidity to the slag and to reduce the contents of phos- 
phorus and sulphur. This grade includes colored spar and may run 
as high as 4 per cent silica, though mostly sold with a 3 per cent guar- 
anty. The lowest grade, ‘‘gravel spar,” including all that contains 
more than 4 per cent silica, as well as spar mixed with calcite, is used 
in iron and brass foundries, where it is of value in making the metal 
more fluid, in permitting the use of greater quantitics of lower grades 
and scrap, and because it carries phosphorus, sulphur, and other impuri- 
ties into the slag. 

Fluorspar has been shown to possess a considerably higher quantita- 
tive efficiency as a flux than limestone, especially in smelting refractory 
ores, but in all metallurgical operations the proportions of the spar 
that can be used are limited, since its favorable effects do not increase 
indefinitely as the quantity is increased. In England and on the Con- 
tinent the use of fluorspar is at present more common than in America, 
probably because its value has been better understood by European 
metallurgists. Other minor metallurgical uses are in extraction of 
aluminum from bauxite, in smelting gold ores, in refining copper, and 
in refining lead bullion. In the latter process the spar is first con- 
verted into hydrofluoric acid. Miscellaneous uses that have been 
reported are as a bonding for constituents of emery wheels, for carbon 
electrodes to increase their lighting efficiency while also decreasin 
the amount of current required, and as a constituent of Portland 


cement. 
CONDITION OF THE MARKET. 


Both in the early pot of 1906 and at the close of the year the ten- 
dency of demand and prices was reported to be steadily upward, but 
the average values reported show a slight decrease below those of 1905. 
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Kentucky crude fluorspar ranged from $3.60 to $5, with an average 
value of $1.22, per short ton. In the same State the ground material 
sold for slightly above $10 perton. In Illinois the crude spar brought 
from $4 to $5.32, averaging $4.70, per short ton; and the refined ranged 
from $9 to $12, averaging $10.83, per short ton. Colorado and Ten- 
nessee crude brought, respectively, $6 and $5 per short ton. These 
prices are for the spar packed in sacks and barrels free on board at 
the shipping points nearest to the mines. 


PRODUCTION. 


The total production of marketed fluorspar in 1906 is reported at 
40,796 short tons, valued at $244,025. Both these totals are less than 
those of 1905, which surpassed all previous records both in quantity 
and in average value per ton. This condition is doubtless due in large 
part to an overproduction in 1905, the surplus stock of which was sold 
throughout the following year, with the result that production was 
somewhat curtailed, although greater than in 1904. It is the custom 
of some producers to carry a reserve stock equal to about one year’s 
production. There was, therefore, a large quantity on hand, unsold, 
at the close of 1906. The bulk of the production comes, as usual, 
from Illinois and Kentucky. The production reported from Illinois 
still retains the lead and maintains a steadier condition than that from 
Kentucky. In the latter State there is great need of better shipping 
facilities from certain localities in order to handle the present product 
and to develop the district properly. Arizona has reported no pro- 
duction since 1904, and the production reported from Colorado was far 
less than that of 1905, but Tennessee showed a substantial increase 
during 1906. Illinois in 1906 produced 28,268 short tons of fluorspar, 
valued at $160,623. Of this total 4,529 tons were reported as ground 
spar, valued at $17,224, the remainder being sold as lump and gravel. 

here were 800 tons reported as mined, but not sold. The production 
of ground spar showed. a decided increase in this State during 1906. 
Kentucky produced in 1906 nearly 12,000 short tons of fluorspar, val- 
ued atabout $80,000. Of this total 4,321 tons were reported as ground 
spar, valued at $43,318. About 1,200 tons of spar were reported mined 
in Kentucky, but not sold. In Tennessee the product was reported as 
all crude, 15 tons being unsold at the end of the year; in Colorado the 
product was likewise all lump and gravel. 

The following table shows the quantity and value of fluorspar pro- 
duced and sold in the United States in the years 1903 to 1906, inclu- 
sive, by States: 


Quantity and value of fluorspar marketed in the United States, 1903-1906, in short tons, 
by States. 


| 1903. 1904. | 1905. | 1905. 
State. NAS WP OUR Uv NEUE NE DRE ees O PET cM STIS 
Quantity.| Value. Quantity.| Value. Quantity.’ Value. ¡Quantity.| Value. 
Colorado............ Dor NM O E RENNES 1.156 gs, 200 (^) (b) 
Mlinois.............. | 11, 413 $57. 620 17,205 ; $122, 172 33, 275 220, 206 25, 268 | $160, 623 
- Kentueky........... 30.835 153, 960 19, 096 111, 499 22,604 132,362 | c12, 028 c S3, 402 
Tennessee .......... | «275 | 22,037 a 151 a 1,054 200 1,720 (b) (5) 
Total.......... | 42,523 | 213,617 | 36,452 | 234,755 | 57,385 | 362, 488 | 40, 796 | 244,025 


a Includes the production of Arizona. 
b Included in Kentucky. 
c Includes the production of Colorudo and Tennessee. 
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The annual production of fluorspar in the United States since 1883 
is given in the following table: 


Production of fluorspar in the United States, 1883-1906. 


1883...... shorttons.. 4,000 $20,000 | 1895...... shorttons.. 4,000 $24,000 
1884........... 0.... 4,000 20, 000 | 1896. .......... do.... 6,500 52, 000 
¡Eo uad duet: do.... 5,000 22, 500 | 1897........... do.... 5,062 37, 159 
PSS os O. 5, 000 22, 000 | 1898........... 0.... 7,675 63. 050 
PRS i os e ves do. 5, 000 20, 000 | 1899........... do.... 15,900 96, 650 
IBS case dede O.. 6, 000 30, 000 | 1900........... 0.... 18, 450 94, 500 
1889........... do. 9, 500 45, 835 | 1901........... 0.... 19,586 113, 803 
1890. .......... o. 8, 250 55,328 | 1902........... 0.... 48,018 271,832 
1501. onsec une O- 10, 044 78,330 | 1903........... do.... 42,523 213,617 
1892. cet esc do. 12, 250 89,000 | 1904........... 0.... 36,492 234, 755 
1893........... O 12, 400 , 000 | 1905........... 0.... 57,385 362,488 
IBS oon a ect do 7, 500 47,500 | 1906..........- 0.... 40,796 244,025 
IMPORTS. 


There is considerable fluorspar imported at present, but the market 
is practically limited to the Atlantic coast, since the cost of freight 
trom English seaports to points west of New York tends to restrict 
the field. English fluorspar has heretofore been cheap, at times selling 
at a price below the present cost of production, the shipments having 
been made from refuse dumps of abandoned lead mines, besides bein 
brought to America as ballast, duty free. It is expected that the local 
and the American demand will consume these English fluorspar mill 
tailings within a few years, and that thenceforth the material can not 
be profitably exported to America, as the mines are closed. 

he quantity of tluorspar imported into the United States in 1906 
was not reported as such but was grouped with other imports by the 
Bureau of Statistics. 

Good grades of imported fluorspar for chemical use have been 

recently sold at New York for $7.70 per ton, ex vessel. 


CRYOLITE. 


As in previous years, there was no production of cryolite reported 
from the United States. In January, 1907, Mr. J. H. Cameron, of 
St. Peters, Colo., reported striking a vein of cryolite at a depth of 110 
feet in a shaft he was sinking to mine gold and silver-lead ores. On 
examination by Doctors Cross and Hillebrand, of the United States 
Geological Survey, the material proved to be & massive alteration 
product of cryolite, chemically a fluoride of aluminum, sodium, and 
magnesium. 

Din ports.—The suppiy of cryolite needed in the manufacture of 
sodium salts was obtained, as formerly, from Greenland. The quan- 
tity of cryolite imported in the year 1906 is reported by the Bureau of 
Statistics to have been 1,505 long tons, valued at $29,583. In 1905 
there were imported 1,600 long tons, valued at $22,482, and in 1904, 
959 tons, valued at $13,708. The largest quantity imported at any 
time since 1897 was in 1903, when 7,708 long tons were reported, val- 
ued at $102,879. 
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RECENT LITERATURE ON FLUORSPAR. 


For details as to geologic relations, mining developments, and notes 
on the technology of the preparation and uses of fluorspar the reader 
is referred to the following recent literature: 


Bain, H. F. Fluorspar deposits of the Kentucky-Illinois district: Mines and Min- 
erals, November, 1904, pp. 182-183. 

The fluorspar deposits of southern Illinois: Bull. U. S. Geol. Survey No. 

255, 1905. 

Principal American fluorspar deposits: Min. Mag., August, 1905, pp. 115-119. 

BLAKE, W. P. Historical sketch of mining in Arizona: Report of the governor of 
Arizona to the Secretary of the Interior, 1899, pp. 106-107. 

Emmons, S. F. Fluorspar deposits of southern Illinois: Trans. Am. Inst. Min. Eng., 
vol. 21, 1893, pp. 31-53. 

Fons, F. JuLius. Fluorspar: Eng. and Min. Jour., January 6, 1906, pp. 45—46. 

MILLER, ARTHUR M. The lead and zinc bearing rocks of central Kentucky: Bull. 
No. 2, Kentucky Geol. Survey, 1905. 

PRENIS, ALBERT. Kentucky fluorspar, lead, and zinc: Mfrs. Record, November 22, 
1906, p. 467. 

UzrRicH, E. O., and Smitu, W. S. T. The lead, zinc, and fluorspar deposita of west- 
ern Kentucky: Prof. Paper U. 8. Geol. Survey No. 36, 1905. 

Watson, Thomas L. Lead and zinc deposits of Virginia: Bull. No. 1, Virginia Geol. 
Survey, 1905, p. 42. 

WHEELER, G. D. Zinc in Crittenden County, Ky.: Eng. and Min. Jour., vol. 74, 
1902, pp. 413-414. 
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GYPSUM AND GYPSUM PRODUCTS. 


By Ernest F. BURCHARD. 


CHARACTER OF GYPSUM.a« 


Pure gypsum is & hydrous lime sulphate having & chemical formula 
CaSO,.2H,O. This, when reduced to percentages of weight, corre- 
sponds to the following composition: 


Lime (CaO) .... 32.6 
Sulphur trioxide 
(SOs) 


rr TT Tc ccc ccc ccm m m 


Gypsum (CaSO,. 2H,0).. 4 Lime sulphate (CaS0,).. l 


Water (H,O ) 


Few deposits of rock gypsum large enough to be worked for plas- 
ter are, however, even approximately as pure as this. Gypsum, as 
excavated for a plaster pant will usually carry varying and often 
high percentages of such impurities as clav, limestone, magnesian 
limestone, iron oxide, and silica. Where the material occurs in an 
earthy, granular condition, it is known as gypsite, and this form of the 
mineral may carry 10 to 20 per cent of impurities. 

Analyses. —The following analyses of rock gypsum and gypsite from 
various localities? are fairly representative of the materials used for 
plaster in different States. Silica, alumina, iron oxide, lime carbon- 
ate, and magnesium carbonate constitute the characteristic impurities. 


Analyses of gypsum and gypsite. 


E TR Li M i | Li 
: A1203) me car- |Magnesium me 
(GOD and Aron bonate | carbonate | sulphate (Heo). 

NITE oxide (CaCOs). | (MgCQs3). | (CaSQ,). 

(Fez03). 

| T 0. 40 0. 19 0. 25 0. 35 78.10 20. 36 
Ee NT uice Re ca . 05 M Rp . 11 78.51 20. 96 
C ——— . 68 . 16 Not det. Not det. 48. 08 20. 14 
A SECUS Ee er i .10 AO saa tu sers 79. 26 19. 40 
a Re av eee E PI RE RR .10 AU A esee estas 78. 55 20. 94 
Boss Helena t pe MO xe EHE DUM eo rem 1:07 eus ies s 78. 42 20. 43 
v 3.62 .45 4.09 .34 71.94 19. 87 
Ok E eee eee — 9.73 .78 1.32 Trace. 68. 29 16. 88 
1. Gypsum from Blue Rapids, Kans. 5. Gypsum from Hillsboro, New Brunswick. 
2. Gypsum from Alabaster, Mich. 6. Gypsum from Baddeck Bay, Nova Scotia, 
3. Gypsum from near Sandusky, Ohio. 7. Gypsite from Gypsum City, Kans. 
4. Gypsum from Saltville, Va. R. Gypsite from Salina, Kans. 


aThe 


per on Gypsum and Gypsum Products by E. C. Eckel in Mineral Resources for 1905 (pp. 


1106-1115) gives a more detailed statement as to the character and occurrence of gypsum and a chem- 
jcal and commercial classification of plasters. —— 
> Eckel, E, C., Cements, limes, und plasters; Wiley & Sons, 1906, pp. 53-54, 
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RANGE AND DISTRIBUTION OF GYPSUM. 


Gypsum occurs in sedimentary rocks of proces all ages, either in 
the crystalline form or as rock gypsum, and it is widely distributed over 
the world. It is found commonly in the vicinity of beds of rock salt. 
In the United States workable deposits are confined to beds of rock 
gypsum, which occur at comparatively few geological horizons. The 
gypsum beds east of Missouri River are, for the most part, in Paleo- 
zoic rocks, while those of the West are mostly of Mesozoic and Ter- 
tiary age. The white gypsum sands of Arizona and New Mexico are 
of tine-grained material that has been eroded from rock outcrops and 
worked by the winds into its present condition and position in Qua- 
ternary time. 

As shown by the tables on page 9, gypsum is produced in 17 States 
and Territories, besides Alaska; and in connection with the mining of 
the material, mills for grinding and burning it are operated at nearly 
all the places of production. Newly observed deposits in Alaska and 
New Mexico have been described in Bulletins 314 and 315 of the 
United States Geological Survey.* 


USES OF GYPSUM. 


The bulk of the gypsum produced in the United States as well as in 
foreign countries 1s manufactured into the various plasters, such as 
plaster of Paris, stucco, cement plaster, flooring plaster, hard-finish 
plaster, etc. A steadily increasing quantity is being used as a retarder 
in Portland cement. Refined grades of plaster are used in dental 
work, also as cement for plate glass during grinding, and as an ingre- 
dient in various patent cements. Considerable quantities are ground 
without burning and are then used as land igen or low-grade fer- 
tilizer, while smaller quantities are used in the manufacture of paint 
and paper, imitation meerschaum and ivory, and as an adulterant. 
The pure white massive form, known as alabaster, is much used by 
sculptors for interior ornamentation, An interesting use to whic 
gypsum is put, especially in England, is the Burtonization of beer. 

he reputed excellence of certain British beers, notably those of 
Burton and Newark, is attributed to the presence of calcium sulphate 
in the natural water used in their preparation. According to analyses 
id ules by Metcalfe® the Burton water contains 24.499 grains of 
calcium to the imperial gallon (349 parts per million), combined mainly 
as calcium sulphate, ind water from one of the deep brewery wells at 
Newark carries 28.555 grains of calcium per imperial gallon (407 parts 
per million), combined in the same manner. Other salts present in 
minor proportions are calcium carbonate, magnesium sulphate, and 
sodium chloride. It has been calculated that 350,000 pounds of gyp- 
sum are annually imbibed in potations of Burton beer, and since 
gypsum is soluble to a certain extent (1 part in 372 parts water at 
26° C.), attempts have been made with varied success to add analogous 
artificial salts to water not derived from gypsum-bearing beds, and 
large quantities of gypsum are purchased by brewers in England for 
this purpose. This addition, though advantageous, does not produce 


a Wright, C. W., Nonmetallic mineral resources of southeastern Alaska: Bull. U. S. Geol. Survey 
No. 314, 1907, pp. 79-80; Shaler, M. K., Gypsum in northwestern New Mexico; Bull. U. 8. Geol. 
Survey No. 315, 1907, pp. 260-266. 

b Metcalfe, A. F., The gypsum deposits of Nottinghamshire and Derbfshire: Trans. Fed. Inst. Min. 
Eng., vol. 12, 1897, p. 112. 
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80 uio & combination of salts as that existing in the natural waters 
of Burton upon Trent. 


CHEMISTRY AND PRACTICE OF GYPSUM BURNING. 


In addition to the combined water shown in the outline of composi- 
tion on p. 1069, the rock may contain as much as 25 per cent of absorbed 
moisture. If pure gypsum is heated to a temperature of more than 
212? F. and less than 400° F., all the moisture and a certain definite 
portion of the combined water will be driven off, and the gypsum thus 
partially dehydrated will be plaster of Paris. Plaster of Paris has 
the formula CaSO,.1'2H,0, corresponding to the composition: 

3 , Lime<ulphate ( CaSO,) di a 93.8 
CaS0,.1/2H,0 { Water (HLO) A UM 6.2 

Three-fourths of the original combined water have therefore been 
driven off in the course of tbe process. Dehydration to this extent 
can, as above noted, be accomplished at any temperature between 
212° F. and 400° F.; it is found, however, most economical of fuel 
and time to carry on the process at the highest allowable temperature. 

A general plan of calcining plaster—the size and weight of machinery 
depending upon the capacity desired—is as follows: 4 

he gypsum rock is crushed first in a jaw crusher; second, in a pot 
crusher; and then it goes to a rotary kiln drier. This drier is erec 
in brickwork like a boiler, and is equipped with an automatic feeder. 
If soft coal or wood is used as fuel, care must be taken that the prod- 
ucts of combustion do not come in contact with the materials being 
dried, on account of the danger of discoloration. Fuel of any kind— 
oil, gas, coke, wood, or coal—is suitable. This drying process elimi- 
nates 10 per cent of moisture. Next, the crushed rock is sieved in a 
trommel, generally to 24 mesh. The material that does not pass the 
sieve is ground in buhr mills, and this product, with the screenings 
from the trommel, is ready for boiling. The boiling is done in a large 
kettle with wrought-steel sides and cast-iron or very heavy steel convex 
bottom. Flues pass through the kettle near the bottom and distribute 
the heat, which is cooled below the kettle and passes around the 
lower part of the sides, through the flues, and then around the upper 
part of the sides and out at the stack. Inside the kettle is a shaft, 
which propels stirrers below the flues and mixing paddles above. The 
kettles are heavy and rest on brickwork. The ground gypsum is fed 
from bins into the kettle, and is constantly stirred and boiled until the 
remainder of the free moisture is expelled. The temperature of this 
preliminary boiling should not exceed 265° F., for at a higher tem- 
perature the water of crystallization, or combined water, egins to 
separate, and then the separation must be completed or the calcination 
will be a failure. To remove the necessary three-fourths of the com- 
bined water the material is then heated steadily to a temperature of 
390° to 895° F. Care must be taken not to allow the temperature of 
this second boiling to exceed 400°, or all the combined water will be 
expelled and the plaster will lose its setting properties. When prop- 
erly boiled the gypsum settles and may then be discharged through a 
gate on the side near the bottom of the kettle. After boiling, the 
plaster should be screened again through 40-mesh wire cloth, and the 
oversize should be reduced in a finishing buhr mill. 


a Bartlett, C. O., Manufacture of plaster vf Paris; Eng. and Min. Jour., vol. 82, No, 23, Dec. 8, 1906, 
Pp. 1063-1064. l 
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To manufacture 100 tons of plaster a day the following machinery 
is required: 

1. A crusher; estimated cost, $1,000. 2. One direct-heat drier, 48 
inches in diameter and 27 feet long, together with one dust room; esti- 
mated cost, $2,500. 3. One pot or bowl crusher for fine grindin 
the material after drying; estimated cost, $300. 4. Four French 
buhrstones for grinding; cost, about $300 each. 5. Two calcining 
kettles, $200 bach: In addition to the above-mentioned machinery the 
necessary elevators, conveyers, shafting, belting, and bins are required. 
On account of the nature of the process and material, the bins, eleva- 
tors, and conveyers should be made of steel, and the entire plant should 
be as nearly fireproof as practicable. 


CONDITION OF THE TRADE. 


An active demand for gypsum products has continued throughout 
the year 1906. Additional eposits of gypsite are reported to have 
been recently discovered in Riverside County, Cal., and many newly 
developed deposits are reported from the country at large. Alaska 
becomes & producer through the beginning of operations by the 
Pacific Coast Gypsum Company late in 1906. The completion of a 
railroad 1 mile long enables the gypsum to be loaded on barges and 
shipped to the mill at Tacoma, Wash. In California one new mill has 
been started and another finished successfully its first year of busi- 
ness. Others report a doubling of trade. Three new mills have been 
built in the Fort Dodge district, Iowa, and will be producers during 
1907, while the old companies report increased trade. Reports from 
Kansas indicate that the demand for 1906 was slightly better than in 
previous years, as was the condition in Michigan. where one new 
plant finished its first year of business successfully. In Nevada trade 
appears to have largely increased. In New Mexico a new plant at 
Acme began producing burned plaster in October, 1906, and the plant 
at Ancho reports improvement in business. One new plant not in 
operation in 1906 was built at Fayetteville, N. Y., one plant at Mum- 
ford was run for the first time in 1906, and at Akron a new shaft 87 
feet deep was sunk to a 6-foot bed of gypsum. Established concerns 
generally report improved conditions, some being unable to fill all 
orders. In Oklahoma the Homanose Company le just opened a 
plant; at Wautonga a plant has been operated one year; at Alva a 
_new plant was opened in July; and several other plants report very 
satisfactory business. The trade in South Dakota, as well as in Texas, 
averaged better than in former years. In Virginia the properties of 
the Southern Gypsum Company at Broadford are being developed 
and production will begin during 1907. seats trade is noted at 
other plants. The market for Wyoming gypsum shows improvement, 
and a new plant has just been started at Sheridan. - 

At Mabon, Nova Scotia, a new mine has been opened, the output of 
which will be shipped by water to New York points. 


PRODUCTION AND DISPOSITION." 


The gypsum mined in the United States in 1906 amounted to 
1,540,585 short tons, valued at $1,147,129. This production repre- 


m The collection and compilation of statistics in this report is the work of Miss J. B. Clagett, of this 
Office. 
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sents an increase in quantity of more than 47 per cent, and in value 
of nearly 40 per cent, as compared with that of 1905. This largely 
increased production, which surpasses by far that of any previous 
year, is accounted for partly by the rapid increase in new producers, 
the total number of whom at the close of 1906 amounted to 74, as 
against 46 in 1905, a gain of 61 per. cent. Since few of these, how- 
ever, operated the whole year, they can not be credited with a pro- 
portionate share of the increase in production. As to relative rank 
among the States producing gypsum, Michigan still holds first place. 
New York regains second place, with Iowa a close third. The remain- 
ing States show few changes in relative position since 1905, their 
present rank being as follows: (4) Texas; (5) Ohio; (6) Oklahoma; 
(7) Kansas; (8) California; (9) Wyomimg; (10) Virginia; (11) Nevada; 
(12) Oregon; (13) Utah; (14) New Mexico; (15) Colorado; (16) South 
Dakota; (17) Alaska; (18) Montana. 

The following tables show the quantity of crude gypsum mined in 
the United States, the marketed output, by States and uses, and the 
disposition of this marketed product: 


Crude gypsum mined in the United States, 1905-6, by States. 


1905. 1906. 
Num- Num- 
, Aver- Aver- 
State. me Quantity age ect et Quantity age 
dücers| (Short | Value. | price | Pf? | (short Value. | price 
report- tons). per report- tons). per 
ing. ton. |" ing. ton. 
=. oa ———À——— | ——— — | ——g——À Dl a M—— 
California, Nevada and 
OTERO. ci 4 29,155 | $39,947 | $1.37 11 69,571 | $102, 064 $1.47 
A PO 6| 179,016 | 114,351 | .® 8| 286,857 | 199, 222 .69 
ERIUSHNC ecc cet 4 47, 276 32, 946 .70 5 105, 091 50, . 96 
Michigan ............... 7 299,585 | 143,597 .48 7 341,716 | 195, 892 57 
Montana, New Mexico, 
South Dakota, and 
Utah........ —À 4 24, 700 29, 500 1.19 8 a 30, R30 27, 417 89 
New York............... 10 153,367 | 151,272 .99 17 288, 631 | 350,593 1.21 
Ohio and Virginia ...... 4 134,276 | 134,474 1.00 5 132, 805 115, 211 87 
Oklahoma and Texas... 4 148,947 | 148, 947 1.00 9 247, 937 88, 808 36 
Wyoming d ves eu stand 8 26, 880 26, 930 1. 00 4 37,147 8, 836 24 
Totàl aires 46 | 1,043, 202 | 821, 967 | 79 | 74 | 1,540,585 1,147,129 74 
aIncludes also the production of Alaska and Colorado. 
Crude gypsum mined in the United States, 1880-1906. 
Short tons. Short tons. 
IRRÜ cs hoes eee PEL EEI 90, 000 | 1894............. ee eee eee eee £39, 312 
ISE A sade 85,000 | 1890... Scr e veces eee hee wars 265, 503 
A A 100, 000 | 1896.......----.----eee enone 294. 254 
ISA 90, 000 S972 oia tas 288, 982 
T 90, 000 | 1898..............-. sess 291, 638 
VBS cssc aw ele awe dde 90; 409: | 189 cier o 486, 235 
E AOS 95, 200) AA 594, 462 
A E EA 99, 0008) 3901. 63:5 oie oe i 633, 791 
TOR Scar een ANM 110, 000 | 1902............Lsesee eee eee 816, 478 
C ono cas cba 267,769 | 1903...........- serene 1, 041, 704 
Oates aser T seul 182, 995 A vos debe ec be nu 940, 917 
pri mc 208, 120 | 1905........... PER NEA uias dE 1, 043, 202 
1902. e dE ehe E E 200; 209 1 1900.52: cover RE wake ..-. 1, 540, 585 
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Production (short tons) of gypsum in the United States in 1905 and 1906, by States and uses. 


1905. 
rx ce ground Sold as calcined 
os Sold crude. d plaster plaster. Total 
> r] C value, 
Quantity.| Value. |Quantity. Value. ¡Quantity.| Value. 
SS ES eem 
California, Nevada, and Ore- 

MOM 21,194 | $108,335 | $113,920 
IOWA A EXAM RA VERSER: 124, 018 576, 775 989, 055 
Kansa8..........ooooooooooo.. 29, 952 A BM aa 150, 402 
Michigan..................... 208, 313 634, 434 
Montana, New Mexico, South 

Dakota, and Utah.......... 18,365 | 93,575 | 99,25 
New York ................ Peut 161, 599 704, 147 171,138 
Ohio ee VIRIDIS A A A 84, 235 108, 373 131, 009 
Oklahoma and Texas......... ' 122, 527 466, 441 468, 434 
Wyoming AA O A A O ene epa ees 21,505 71,560 | 71,560 

Toll de 67,105 | 106, 041 40, 196 736, 708 | 2, 848, 906 | 3, 029, 227 
Y 
1906. 
California, Nevada, and Ore- 

A 3,811 ; 2,898 | $10, 360 42,847 | $217,988 | $235,970 
TOWN 9, 862 16, 414 3,751 6,922 | 146, 5 551, 162 573, 498 
Kansas AA et ERE 18,048 19, 2,046 3, 052 64, 351 224, 662 247,572 
Michigan....................- 27,517 89, 679 30, 220 71,340 | 208,715 , 859 763, 878 
Montana, New Meis South 

Dakota, and Utab.......... a80,906 | 121,729 Q (5) a 25, 658 129,344 251,073 
New York..................-- 72,658 | 161,344 ,858 | 14,938 | 161,218 | 573,614 | 749,896 
Ohio and Virginia............|.......... |. --.--...- 015, 903 50, 680 70,916 250, 290 300, 970 
Oklahoma and Texas......... 24, 197 y 890 |... es np maa 179, 350 630, 219 725, 118 
Wyoming .................... (d) (d) A nanena (d) (d) (d) 


Total. cssc p cb OS 186,999 | 460,545 62,671 | 157,292 | 899,581 | 3,220,138 | 3,837, 975 


a Includes also the ead act ot Alaska, Colorado, and Wyoming. 
b Included in Ohio and Vi trinis 

c Includes also the production of Utah and a small quantity of unground material from Ohio. 
d Included in Montana, New Mexico, South Dakota, and Utah. 


Production of gypsum in the United States, 1902-1906, classified as to uses. 


Sold crude, ground, as land 
Sold crude. plaster. 
Year 
5 Average 
soem m Value. price p per r Quantity in Value. Price | per 
O II esau yess 81,455 | $93,914 $1.15 60, 791 | $106, 237 $1.75 
A AGO EVA A eee 73, 912 87, 1.19 74,601 | 154, 945 2.08 
1904 1:0 voa dee seu bM red dt. 56, 137 61, 1. 09 70,167 | 142,490 2.08 
TOUS i ace Le RE oA RE Eu Qoi aaimautne 67,105 | 106,041 1.58 40, 196 74, 280 1.85 
1906 54. oxi co Cea VEF EXPERS dE S nV S ; 460, 545 2. 46 62,671 | 157,292 2. 50 
Sold as calcined plaster. 
: sol Total 
Year. Average 
Quantity in value. 

short tons. Value. price per 
A A EA 539,387 | $1, 889, 190 $3.50 | $2,089, 341 
A EEE peas Meo a A UU 742,543 | 3,550, 390 4.77 3, 792, 943 
1904 A don PR eT eade 665,340 | 2,580,601 3. 88 2, 784, 325 
1905 cocci oes ta cules ee OE E ER decl nate Sasa e ads 736,708 | 2,848,906 3.87 3. 029, 227 
1900:5:,.2 A A th ah ea omnles ansiedad ae 899,581 | 3,220, 138 3. 58 3, 837, 975 
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Disposition of gypsum in the United States in 1906, by uses. 
Quantity. Value. 


Sold erude: Short tone. 


For Portland éenientz.. cocco E AS 168, 326 $100, 669 
i 2S0 t(Pu Uo Me "——----"-—-——————Ó—— S 13, 863 39, 458 
SN SR -—-——— P 62, 231 156, 652 
For other DUFDOSNÓN. cu ccseQocesoas otv uk da REPAS TREE A SE a 5, 200 21, 068 


Sold calcined: 


As plaster of Paris, wall plaster, etc. 2.2.2... ce ccc cw cece eee e eere 880, 538 , 142, 098 
For Portland cement, and other purposes. ........ ccc. cece ee cee cece ee ences b 19,043 | 78, 040 
TOt PTT cou decade ————— —————— Sia eeu one 1, 149, 251 3, 837, 975 
a Including paint material. : b Including dental plaster. 
IMPORTS. 


The gypsum which is imported into the United States comes, except 
a few hundred tons annually from France and the United Kingdom, 
almost wholly from Nova Scotia and New Brunswick, and enters the 
ports of the New England and northern Atlantic States, over one-half 
entering the port of New York. The gypsum imported is nearly all 
calcined and converted into wall plaster. A small quantity is used as 
land plaster, and some is mixed in patent fertilizers. The following 
table, based upon reports of the Bureau of Statistics of the Department 
of Commerce and Labor, shows the imports for the calendar years 
from 1902 to 1906, inclusive: 


Gypsum (short tona) imported and entered for consumption in the United States, 


1902-1906. 
Ground or calcined. Unground. Value of 
manufac- Total 
Year. SS SS SS I CM CE EE tured 
laster of value 
Quantity. | Value. | Quantity. | Value. P Paris 
AA A IT 3,647 | $23,225 805, 367 | $284, 942 $52,533 ! $860, 700 
E A pause: QUE seus tee 3, 626 22, 784 205, 958 301, 379 64, 434 378, 597 
1904 A O A 3, 278 11, 276 294,238 | 321,306 23, 519 356, 401 
MED loge ee A meee wee 8, 889 ,"NS3 ¢ 399,230 | 402, 373 22, 948 446, 152 
E O A WEN 3,587 


22.821 | 436,999 | 464,725 21,153 | 508,729 
| | , , 


FOREIGN GYPSUM DEPOSITS. 
CANADA. 


As stated in greater detail in Mineral Resources for 1905, gypsum 
occurs in New Brunswick, near Hillsboro, Albert County, and in 
Ontario, where it is exploited principally along the valley of Grand 
River from Paris in Grant County to near Cayuga in Haldimand 
County. Extensive but undeveloped gypsum beds occur also alon 
Moose and French rivers, near James Bay; and in Nova Scotia thick 
beds of gypsum occur near St, John Harbor, Port Bevis, and Baddeck 
Bay. A large deposit of gypsum occurs on Manitoba Lake. For- 
merly it was utilized by a plaster mill near by; but since the destruc- 
tion of this mill by fire last July, a mill has been built at Winnipeg, to 
which the raw material is now shipped from Manitoba Lake. 
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Of the Canadian gypsum deposits, those of New Brunswick and 
Nova Scotia are of most interest to American producers, for they 
have supplied large quantities of crude gypsum to plaster plants 
located in the United States. Most of this Canadian gypsum is used 
in plants located in seaboard cities, but a considerable quantity of it 
is calcined as far inland as Syracuse, N 


ENGLAND. 


In England gypsum is found abundantly in the marls overlying the 
salt deposits in the counties of Chester, Worcester, Durham, and 
Stafford. In Nottingham and Derby counties they lie also in marls, 
but not associated with salt, as well as in Cumberland, Westmoreland, 
and Sussex counties. The marls of the northern and middle counties 
belong, for the most part, to the New Red Marl, or upper Keuper 
division of the Triassic. In Sussex the gypsum occurs in the Purbeck 


8. 
The workable deposits in England lie near a northwest-southeast 
line drawn from Carlisle, in Cumberland County, near the Scottish 
border, to Battle, in Sussex County, on the English Channel. The 
presence of bodies of anhydrite of considerable proportions constitutes 
a troublesome feature in many places, as no use has as yet been devised 
for this material. 

In the Nottingham-Derby district, from which is produced more 
than half the tonnage of English gypsum, the workable mineral gen- 
erally runs from 6 to 12 feet thick, mostly in a single bed. The 
material is of such excellent quality that the value of the product 
from this district exceeds two-thirds the total value of the gypsum 
produced in England. Much of it is a tough, massive, white alabaster, 
suitable for ornaments and church decorations; and thousands of tons 
are raised annually for the manufacture of plaster of Paris and as 
ingredients in Keene’s and other hardened cements. 

The deposits of Eden River Valley support a considerable industry 
in the manufacture of plaster of Paris and allied cements. Here the 
deposits occur in two beds, totaling 20 to 30 feet of workable material. 

n the Dove Val.ey the gypsum is mined rather than quarried, and 
the seam attains a thickness in places of 20 feet. An irregular 
pillar-and-stall method is here employed in mining the ordinary 
g psum. The rock is soft and easily bored by hand-auger drills and 

asted by powder. Where the rock is of the alabaster quality, it is of 
the utmost importance that this material shall not be shattered; there- 
fore all heavy blasting near itis stopped. The method then involves 
undercutting the roof above the alabaster and blowing it down with 
lightly charged shots until the rock is cleared for 44 to 5 feet back, and 
24 to 3 feet above the block. Workmen then enter the space above 
the block, cut a gutter about 10 inches wide along the back of the 
block for the desired length, and other gutters at each end, so that 
the block, generally +4 feet wide and from 4 to 20 feet long, is 
entirely separated except at the bottom. To cut the block horizon- 
tally, a line of auger holes is bored through the block, which is then 
broken by wedges. The smaller blocks are then sawed and prepared 
for the artisan. 
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WORLD’S PRODUCTION. 


- The United States is the second country in the world in the produc- 
tion of gypsum, France being the first; Canada is third, Great Britain 
fourth, and Germany fifth. Inthe following table the production of 
the various countries since 1901 is set forth: | 


World's production of gypsum (short tons), 1901-1906. 


France. _ United States. Canada. 
Year. A — TD  _ — _—_ | 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
A A RR ARAS CREE EU 2, 182, 229 | $8, 449, 747 683,791 | $1, 506, 641 ; $340, 148 
1908... oe e Rr re E LR rw 1,975,513 | 3,318,070 816, 478 | 2,089,341 359, 277 
Y A wae aux aw Ux REERE FAY 1,798,508 | 8,134,891 | 1,041,704 | 3,792, 943 314, 489 888, 459 
5 A O 1,749,875 | 2,916, 483 940,917 | 2,784, 325 340, 761 372, 924 
A A weauesans 1,414,596 | 2,343,943 | 1,043,202 | 3,029, 227 435, 789 581, 543 
Great Britain. German Empire. Algeria. Cyprus. 
Year. .-  _——— O SS Je À— —— X 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
1901 ......... 224, 919 | $344, 650 a 35, 013 | a $23, 139 38, 965 | $132, 286 7,784 $17, 041 
1002 is 251,6 884, 263 94, 12, 782 b 6, 889 52, 258 7,874 7, 443 
1908 ......... 246,282 | 387,391 34, 054 19, 145 31,967 | 106,040 11,691 28, 796 
1904 ......... 262,086 | 354, 138 25, 095 j 33, 951 93, 287 12, 449 31, 721 
1905 ......... 1 2:002 A EX 88, 297 IA ases ineeie 
a Includes Baden. b Includes Tunis. 
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PHOSPHATE ROCK AND PHOSPHORUS. 


PHOSPHATE ROCK. 


By Myron L. FULLER. 


OCCURRENCE. 


A bed of blue phosphate rock,* which bids fair to be of commercial 
importance, has been recently discovered in western Putnam County, 
Tenn., on the eastern flanks of the Nashville dome, or on the side 
opposite the older phosphate fields. The bed appears to be from 18 
to 38 inches in thickness. It lies immediately above and rests upon 
the Devonian shale and is overlain by the siliceous St. Louis limestone, 
the contact with which is generally marked by a thin laver of flint or 
a layer of soft shale containing phosphate nodules. The phosphate 
rock averages from 65 to 75 per cent obGricalaie phosphate and carries 
only 14 per cent of iron and alumina. 

The Arkansas phosphates? are found along Lafferty Creek in west- 
ern Independence County, and, although worked only at a single point, 
they extend for some distance in an east-west direction, reaching from 
Hickory Valley, 10 miles northeast of Batesville, westward to St. Joe, 
in Searcy County, or beyond. In its purer form it is a bluish-gray 
conglomeratic bed from 44 to 6 feet in thickness and composed of peb- 
bles the size of a pea or smaller. The impure deposits, which have 
an aggregate thickness of about 4 feet, are brown and sandy. The 

hosphate occurs near the base of the Cason shale near the top of the 

rdovician series and between the overlying St. Clair limestone 
(Silurian) and the underlying Polk Bayou limestone (Ordovician). It 
is apparently of sedimentary origin, and is formed largely of tests of 
crustacea or possibly of bones or droppings of marine animals. 

Recent prospecting has brought to light & number of phosphate 
deposits in Utah, Wyoming, and Idaho, several of which have been 
described in a recent Survey report." The phosphatic series, which 
in places is nearly 90 feet thick, consists of DE layers of shale, 
black or brown phosphate rock, and hard, compact blue or gray lime- 
stone, the main phosphate bed being 5 or 6 feet thick. Mining on a 
considerable scale has been begun in the vicinity of Montpelier, Idaho, 
the ore being shipped to Martinez, Cal., where it is used in the manu- 


facture of fertilizers. 
USES. 


Phosphate rock is used altogether in the manufacture of artificial 
fertilizers and chemicals containing phosphoric acid. 


a For a discussion of the term “phosphate rock” and of the well-known deposits of Florida, South 
Carolina, and Tennessee, the reader is referred to Mineral Resources of the United States for 1905, 
p. 1117-1118. 

b Purdue, A. H., Bull. U. 8. Geol. Survey No. 315, 1907, pp. 463-473. 

o Weeks, F. B., and Ferrier, W. F., Bull. U. S. Geol. Survey No. 315, 1907, pp. 449-462. 
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PRODUCTION. 


The following table gives the production of phosphate rock in the 
United States in 1905 and 1906, inclusive, based on the marketed 
product, classified by kinds or grades: 


Production of phosphate rock in the United States, 1905-6, based on the quantity 


marketed. 
1905. 1906. 
à Average | ES 
tate. : value per value per 
Quantity Quantity 
(long tons). Value. ton. (long tons). Value. ton. 
Florida: 
Hard rock ................... 577,672 | $2, 993, 732 $5.18 587,598 | $3,440,276 $5. 85 
Land pebble................. 525, 547 1,015, 113 1.98 675, 444 2,029, 202 3.00 
River pebble................. 87,847 213, 000 2.42 41, 463 136, 100 2.80 
Tota lora aos 1,194,106 4,251, 845 3.56 1, 304, 505 | 5,585,578 | 4. 28 
South Carolina: x 
Land rock ................... 234,676 714,447 3.30 190, 180 711, 447 3.74 
River rock ................... 35, 049 103, 722 2. 92 33, 495 105, 621 3.15 
oda 270,225 | 878,169 3.25 | 223,675] 817,068 | 3. 65 
Tennessee: NE | 
Brown rock.................. 438,139 | 1,509,748 3. 45 510,705 | 2.027,917 3.97 
Bhie-TOCR Lose ada REX ERR 44, 031 121,486 2.76 35, 609 114, 997 3. 22 
White rock .................. 680 2,155 3.13 1, 303 5,077 | 3. 90 
Total......-ccceecceceeceees 482, N59 | 1,633,389 3.38 | 547,677 | 2,147,991 | 3.9 
OI E MM assesoeess- ERREEN N HEONIESME | 5.100 | 28,800 5. 65 
Grand total...............- | 1,917,190 | 6, 763, 403 3. 47 | 2, 050, 957 | 8, 579, 437 | 412 


a Includes Arkansas and Idaho. 


This table shows that the marketed output in 1906 was 2,080,957 
long tons, valued at $8,579,437, as against 1,947,190 long tons, valued 
at $6,763,403, in 1905. A comparison of the figures of late years indi- 
cates that although the output has usually increased each year, the 
demand has made even more rapid strides, and that the tendency of 
the price per ton has been upward. The new western fields will 
probably help to supply the increasing demand, but as their market is 
somewhat local they will not tera affect the general trade condi- 
tions throughout the country, and the demand will be likely to continue 
in excess of the supply unless the new Tennessee field proves to be 
more extensive than 1s anticipated. The outlook for the younger field 
is therefore bright, and will become even more promising as the older 
fields become exhausted. It is not improbable that the increasing 
demand and higher prices will make it possible to operate many low- 
grade deposits which it has hitherto been impracticable to utilize. 

In the older fields the tendency toward concentration of operation 
into a few hands continues to be marked, and has resulted in the more 
systematic and economic development of the properties. The history 
in this particular of the hard-rock industry in Florida is indicated by 
the statement that there were 70 hard-rock plants reported to the 
Survey in 1902, 60 in 1903, 19 in 1904, 14 in 1905, and 16 in 1906. Of 
the plants reported in 1906, 10 were in operation, 3 were idle, and 3 
were under construction. 

The total quantity of phosphate rock mined in 1906 was 2,001,394 
long tons, as against 2,138,309 tons mined in 1905 and 1,991,169 tons 
in 1904. 
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Since 1880 the ray and the value of the phosphate rock pro- 
duced (marketed) in the United States have been as follows: 


Marketed production (long tons) of phosphate rock in the United States, 1880-1906. 


Year. Quantity. Value. | . Year. Quantity. Value. 

———————— 211,377 | $1,123,823 | 1891... coelo 3s ee nn 996,949 | $3,479,547 
NSS] ese ress Sete ce eee OPES 266, 734 | 1,980,259 | 1895 ............ eere 1, 038, 551 3, 006, 094 
It Sua gute m 332,077 | 1,992,462 || 1896 ..................---- 930, 779 2, 808, 372 
I8 eco ue eco ako C e 378,380 | 2,270,280 || 1897 ............... eren 1, 039, 345 2, 673, 202 
PBS ciate Sete ne tel ons IER SES 431,779 | 2,874, 784 || 1898 ....................-. , 885 3, 453, 460 
INNO. Hoe tendo E DEP ERE 437,856 | 2,846,064 | 1899 ...................--- 1,515, 702 5, 084, 076 
IBNU.. oues os 430,519 | 1,872,936 | 1900...............- eere 1, 491, 216 5, 359, 248 
3 Rato IPEE EA P E 480, ^ 1, 836,818 | TOOT uli okk ce. cU WPRA COS 1, 483, 723 5, 316, 403 
jj. MMOL M RENE 448,567 | 2,018,552 | 1902...................... 1, 490, 314 4, 693, 444 
I8SO. os ocean RO RPM ee 550,245 | 2,937,776 | 1903 ................-. eens 1, 581, 576 5, 319, 294 
A E E 510,499 | 3,213,795 | 1904 ...................... 1, 874, 428 6, 580, 875 
IRGI ot viata bate uad Ux a 587,988 | 3,651,150 | 1005 ....oooooooooomonono.. 1,947, 190 6, 763, 403 
A sees 681,571 | 3,296,227 | 1906 ................. eee 2, 080, 957 8, 579, 437 
TIBUS isses v ensem be since dd 941,368 | 4,136,070 


PRODUCTION BY STATES. 
FLORIDA. 


Florida continues to be the largest producer of phosphate rock in 
the United States. The output of the State for 1906 was 1,304,505 
long tons, valued at $5,585,578, against 1,194,106 long tons, valued at 
$4,251,845, in 1905, and the percentage of the total production increased 
from 61.3 per cent in 1905 to 62.4 per cent in 1906, notwithstanding 
that the year was & wet one and much trouble was experienced in the 
mines owing to the high ground-water level. The increase was con- 
fined to the hard rock and the land pebble, which mcreased in price, 
respectively, from $5.18 and $1.98 per long ton in 1905 to $5.85 and $3 

r long ton in 1906. There was a falling off of more than 50 per cent 
in the production of river pebble, although it increased in price per 
ton from $2.42 in 1905 to $2.80 in 1906. The average price per ton 
of Florida phosphate rock in 1906 was $4.28, as against $3.56 in 1905. 

The reports made to the United States Geological Survey indicate that 
12,236 long tons of stock carried over from previous years were marketed 
in 1906. Hence the quantity mined in 1906 was 1,232,269 long tons. 

The relative proportions of the different kinds marketed were 
tn hard rock 45 per cent, land pebble 51.8 per cent, river 
pebble 3.2 per cent. ‘The mining of soft rock has not been reported 
since 1897, when 2,300 long tons were sold. 

The following table gives the quantity and value of each grade of 
variety of phosphate rock produced in Florida from 1902 to 1906, 
based upon the reports of marketed material: 


Phosphate rock marketed in Florida, 1902-1906, classified by grades, in long tons. 


Hard rock. | © Land pebble. River pebble. Total. 
Year. Se SS | ee ECrMC AERE 
Quantity. Value. Quantity. Value. |Quantity.| Value. |Quantity. | Value. 
IND. sil 429,384 '$1, 743,694 | 350,991 | $510,792 5, 055 $9, 711 785, 430 82, 564, 197 
1900 a 412.576 | 1,988,243 | 390, #82 885, 425 66,578 | 113,156 860, 336 | 2, 986, 824 
p —— 531,057 | 2,672,184 | 460, 534 | 1,102, 993 81, 030 199,127 | 1,072, 951 | 3,974,304 
1900-2... eee aiae 571,072 | 2,993,732 | 528,587 | 1,045, 113 87,847 | 213,000 | 1,194,106 | 4, 251, 845 
1900.2. ce Rs 587,598 | 8,440,276 | 675,444 | 2,029,202 41,463 | 116,100 | 1,304,505 | 5, 585, 578 


The total quantity of phosphate rock produced (marketed) in Florida 
since 1888, when the first was exploited, is 11,038,366 long tons, val- 
ued at $41,465,650. 
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As reported by Messrs. Auchincloss Brothers, the shipments of 
d ard-rock phosphate from 1901 to 1906, inclusive, have been 
as follows: 


Shipments of Florida hard-rock phosphate, 1901—1906, in long tons. 


A eas 494. 130-1904 AAA os ce eee cues 494, 044 
rc ET 492,610 | 1908 ccce 0.0. e eer ma gr Re s 595, 491 
Ln — — — —— € 407,9/2 | 1900... e parc eee CREE wie 565, 953 


The bulk of these shipments has gone, in order of importance, to 
Germany, Holland, England, Belgium, Norway and Sweden, and 
Austria. A large part of the shipments to Rotterdam are forwarded 
to the interior of Germany. 

As reported by the same authority, the shipments of Florida land- 

bble phosphate in the last four years have been 308,776 long tons 
In 1903, 352,294 tons in 1904, 385,915 tons in 1905, and 482,232 tons 
in 1906. These shipments have been almost evenly divided between 
domestic and European ports. 

No foreign shipments of Florida river pebble phosphate were 
reported in either 1905 or 1906. 


SOUTH CAROLINA. 


The production of phosphate rock in South Carolina has been fall- 
ing off year by year since 1893, with the exception of the years 1898 
and 1904, when there were slight increases over the years immediately 

receding. During 1906 the output was 223,675 long tons, valued at 

817,068, against 270,225 long tons, valued at $878,169, in 1905, a 
decrease from 1905 of 44,496 long tons of land rock and of 2,054 long 
tons of river rock. This decrease, however, was partly counterbal- 
anced by a rise in the average price of the land rock from $3.30 to 
$3.74 per ton, and of the river rock from $2.92 to $3.15 perton. The 
total averuge price per ton in 1906 was $3.65 against $3.25 in 1905. 

The returns indicate that the output of rock mined exceeded the 
sales by 7,762 long tons, the latter figure representing the net increase 
of stock carried over at the end of the year. 

The relative proportions of the two classes of rock are, land rock 
85 per cent and river rock 15 per cent. 

he quantity and value of the different kinds of phosphate rock 
pou and marketed in the State since 1902 are shown in the fol- 
owing table: 


Phosphate rock marketed in South Carolina, 1902-1906, classified by grades, in long tona. 


Land rock. River rock. Total. 
Year. —— c c La 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
1902 . : —-—^———————— — 245,243 | $753, 220 68,122 | $166,505 313, 365 $919, 725 
A e voee pisce ela o 233, H0 721, 303 R 25, 000 62, 500 258, HO 783, 503 
O 258, 506 830, 117 12, 000 31,200 270, S506 861,317 
19005. wid se tera A ee ON 234, 676 114,447 35, 519 103, 722 270, 225 873,169 
DQG chaise Ske ets Sale e ueram resale de 190, 180 711, 447 33, 495 105, 621 223, 673 $17, 005 


There has been produced and marketed in South Carolina since the 
industry first began in 1867 a total of 11,655,747 long tons of phos- 
phate rock, valued at $25,730,401. 


TENNESSEE. 


_The peur 1906 showed a larger total production than any other year 
since the discovery of the deposits, the quantity put on the market, 
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547,677 long tons, exceeding even that of the previous banner year, 
1904. The value likewise increased, the average price per long ton of 
brown rock increasing over 1905 from $3.45 to $3.97; of blue rock 
from $2.76 to $3.22; of white rock from $3.13 to $3.90; and the total 
average price from $3.38 to $3.92. The total value increased from 
€1,633,389 to $2,147,991. With the development which may be 
expected in the newly discovered field, still further increase may be 
looked for. 

The returns indicate that 18,789 long tons of stock carried over 
from previous years were marketed in 1906, hence the total quantit 
mined in that vear was 528,888 tons. | 

The relative proportions of the different kinds marketed were, 
approximately, brown rock, 93.2 per cent; blue rock, 6.5 per cent; 
and white rock, 0.3 per cent. 

The output and value of the phosphate rock produced in Tennessee 
since 1901 are shown in the following table: : 


Production of phosphate rock in Tennessee, 1901-1906, in long tons. 


Year. Quantity. Value. Year. Quantity. Value. 
J90L1 odis buone y Piae ute 400,653 | 81,192,090 || 1901 ssa eror eR Ree 530,571 | $1, 745, 054 
AA row MEN eee aE 390, 799 1,206, 647 H TSS cc cose Sore ee Ru 482, 859 1, 633, 389 
TOUS Goede se nse 460, 530 | 1, 513, 567 | TUG ciate CONSUE 547,677 | 2,147,991 


According to the reports of Messrs. Auchincloss Brothers the ship- 
ments of Tennessee phosphate rock by water from Pensacola, Norfolk, 
and Newport News danny the last four years have been 111,915 lon 
tons in 1903, 122,964 long tons in 1904, 99,925 long tons in 1905, and 
98,846 long tons in 1906. Nine-tenths of these shipments have gone 
to foreign ports. 

OTHER STATES. : 

Among the other States which have produced phosphate rock within 
the last five years may be mentioned North Carolina, Pennsylvania, 
Arkansas, and Idaho. The production in all of them, except Idaho, 
has been very small. The last reported production from North Caro- 
lina was in 1903, when 45 long tons were reported, and of Pennsylvania 
in 1904, when 100 tons were sold. Arkansas is still producing steadily, 
although in small quantities. Idaho began actively producing in Octo- 
ber, 1906, and bids fair to become a producer of importance in the 


next year or two. 
IMPORTS. 


The following table shows the imports of fertilizers of all kinds into 
the United States for the years 1903-1906, inclusive: 


Fertilizers imported and entered for consumption in the United States, 1908-1906, in long 


tons. « 
Apatite, bone dust, 
crude phosphates, 
Guano. Kieserite and kainite. and other sub- 
Year. stances used only | Total 


for manure. value, 


Quantity. Value. Quantity. Value. Quantity. Value. 


oU 21, 985 $252,132 158, 813 113, 158 246, 042 | $2, 231,575 


| 83, 257, 465 
1001... 1 on xs 37, 127 498, 702 218, 957 1, 050, 082 243, 130 2,455, 618 4, 004, 402 
1900. atortinas 27,104 379, 667 351, 053 1, 850, 622 197,115 2, 450, 835 4,681, 124 
1906... ee eur ous 23, 222 822, 766 334,843 | 1,790,969 211,274 | 2,598, 451 4, 712, 186 
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WORLD'S PRODUCTION. 


In the following table will be found a statement of the world”s pro- 
duction of phosphate rock from 1903 to 1905, inclusive: 


World's production of phosphate rock, 1903-1905, by countries, in metric tons. 


1903. | 1904. | 1905. 
Country. — SS -  -_— NEST S KON ARE 
Quantity. Value. | Quantity. Value. Quantity. Value. 
Algeria delere creek E 820,843 | 81,238, 454 843,317 | $1,325,104 334,784 | $1,225,126 
Aruba (Dutch West Indies)... 15, 749 (a) 23, 128 (a) 23, 307 (a) 
Belgium ..................... 184, 120 332, 250 202, 180 252, 263 193, 305 332, 292 
Canada ups 1, 251 8, 214 832 4, 590 1,179 8, 425 
Christmas iSiand (Straits Set- | 
tlementsi) «2... oorr eee 71,218 (a) 72, 905 (a) 99, 519 (a) 
A 475,783 | 2,115,647 23,521 | 1,909, 859 476, 720 2, 093, 118 
French Guiana .............. , 893 (B) -.da4ec]D (O) 20 die 
NOTWRY.... eis uk RT runÉa 1, 795 24, 120 1, 456 19, 564 2,522 33, 768 
Redon (British West In- 
AAA 1,102 7,207 1, 729 10:498. auos ieee EET 
Russia cuina , 685 47,580 ( e iaa PA 
————— — sweieie 1,124 ; , 305 19, 136 1,370 7,2% 
SWede vinci. 8, 219 8, 627 2, 929 6, 279 L2 A oo 
Tulls.ic es rr wes arcae C éees 852,088 | 1,260,137 455,197 | 1,582,165 521, 731 1, 812, 493 
United Kingdom ............ 71 423 59 4209 Y AR eds deos 
United States ................ 1,606,881 | 5,319,291 | 1,904,418 | 6,580,875 | 1,978,345 6, 763, 103 
a Value not reported. b Statistics not yet available. 
PHOSPHORUS. 


By GEORGE W. STOSE. 


INTRODUCTION. 


The production of phosphorus has not been heretofore reported as 
a mineral industry because it was formerly an organic industry —that 
is, phosphorus was produced from bones and other organic substances. 
It 1s only recently that it has been extracted from mineral deposits. 
The mineral from which phosphorus was first obtained was phosphorite 
or rock phosphate, an impure fluophosphate of calcium, from which 
soluble phosphate fertilizer is generally made.  Apatite, & fluo- 
phosphate or chlorophosphate of calcium, has been used in Europe 
and Canada to a small extent, but wavellite (aluminum phosphate) 
has not been heretofore used commercially, so far as known, in the 
manufacture of phosphorus, as the mineral does not generally occur 
in minable quantity. A deposit of wavellite at Mount Holly Springs, 
Pa., has recently been mined for this purpose and has been success- 
fully reduced in the company's plant by a secret process. 


MANUFACTURE OF PHOSPHORUS. 


Old method.—The method of making phosphorus that has been in 
use since the beginning of the nineteenth century is as follows: Bones 
are roasted and crushed, and the powdered bone ash (calcium phos- 
phate) is treated with sufficient sulphuric acid to convert all or part 
of the calcium into calcium sulphate and the phosphorus into calcium 
metaphosphate, or even into phosphoric acid. This is partially evap- 
orated, mixed with powdered charcoal, and reduced in a furnace in a 
clay retort. Phosphorus vapor and carbon monoxide distill off, and 
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the phosphorus is condensed under water in a yellow waxy form. 
Theoretically the reaction would be: 


2Ca,(PO,),-+6H,SO,+12C=6CaSO, 4-12CO --2H, 4- P, 2-4H,O. 


Itis found in practice, however, that the following is more nearly 
what takes place: 


3Ca,(PO,), + 6H,SO,+10C=6CaSO,+Ca,(PO,),+10CO-+6H,O+P,. 


In this process much loss is occasioned by the destruction of the 
retorts by the acid and the intense heat, and only about one-half of the 
phosphorus in the charge is recovered. There 1s also danger of ignit- 
ing the phosphorus when removing it, and great delicacy is required 
to prevent the vapor from condensing in the tubes and clogging them. 
Many improvements and modifications of this process have been pat- 
ented in recent years. Wohler early suggested that calcium phos- 
phate, either burnt bones or rock phosphate, be heated with sand and 
carbon without the sulphuric-acid treafment, and the Wing patent, 
1891, followed the same general method. | 

Wing process.—In the Wing process the charge of bone ash, or pul 
verized rock phosphate, and silica is moistened and made into balls and 
is placed in layers in the cupola with coke or coal between, which 
furnish incandescent carbon to reduce the phosphoric-acid fumes. 
The silica releases the phosphoric acid from the phosphate in the form 
of the anhydride P,O,, which is reduced by the incandescent carbon 
and a reducing flame to phosphorus. The fumes pass off to deposit- 
ing chambers kept at a temperature of 500? F., where most of the 
phosphorus is deposited in the red form and the remainder is caught 
in & water chamber as yellow phosphorus. "The process is made con- 
tinuous by feeding the charge from the top, dumping the residuum 
from the grate below, and using two depositing chambers alternately 

With only the ordinary furnace at command this method was found 
impracticable on account of the high degree of heat required to smelt 
so refractory a charge. Electricity as a powerful heating agent had 
been known for some time and was looked to as the solution of the 
problem, but the invention of the electric furnace has only recently 
made it commercially feasible. It has now been generally introduced 
throughout Europe and America in the production of phosphorus on 
a profitable basis. 

Readman patent.—This is the process which, since its introduction 
in 1889, has come into commercial use in most countries. Bone ash 
or crude phosphoric acid is mixed with powdered coal or charcoal, or, 
if mineral calcium phosphate is used, it 1s roasted, crushed, and mixed 
with charcoal and silica or some basic salt. The mixture is reduced 
in a continuously operated electric furnace in a reducing atmosphere, 
by passing the current from carbon electrodes through the mass, 
which acts as a resistant conductor and is heated to incandescence. 
The silica combines with the calcium to form calcium silicate slag. 
The phosphorus and carbon monoxide distill off as before.  Distilla- 
tion begins at 1,150° C. and requires 1,400° to 1,500° C. to complete 
the process. The chemical reaction is 2Ca,(PO,),+6Si0,+10C= 
6CaSiO,+ 10CO-+ P.. 

Harding process.—In Harding's patent, 1898, pulverized rock phos- 
phate is boiled with sulphuric acid. and the phosphoric acid, free from 


1086 MINERAL RESOURCES. 


lime, is filtered out and boiled down to a sirup. This is mixed with 

ranulated carbon, heated in a reverberatory furnace, and then smelted 
in an electric furnace by electric arcs between the electrodes and the 
mass. A hydrogen atmosphere is obtained by spraying gasoline into 
the furnace. 

Gibbs furnace.—In this furnace, which was devised especially for 
phosphorus manufacture, the electricity instead of discharging through 
the mass passes through a continuous high resistant edu such as 
a carbon rod, placed above the charge. The rod becomes incandescent, 
and the roof, which is arched over the grate, reflects the heat as in a 
reverberatory furnace. 

Irvine furnace.—The Readman p. was modified by the Irvine 
patent in 1901. The charge is the same as in the earlier method, 
although either aluminum or calcium phosphate can be used with the 
silica or basic salt flux. The two carbon electrodes are suspended 
vertically from above and are connected below at the start by coal, 
through which the current passes, After the charge melts the slag 
forms on top, and thereafter the current passes through it as the con- 
ductor between the electrodes. Fusion is continuous, and the excess 
of slag is tapped off gradually so as not to expose the ends of the 
electrodes. 

Duncan patent.—A process patented in 1903 by Duncan takes 77 
parts of powdered phosphate, either organic or mineral, and 23 parts 
of powdered carbon, mixed with tar asa binder. This is dried, and 
after a preliminary heating as a matter of economy in a hydrogen 
flame, a by-product in the manufacture, it is placed in an electric fur- 
nace and calcium phosphide continuously produced. This is put into 
& chamber submerged in hydrogen; after adding water it forms 
phosphorus hydrides. Upon heating the hydrides are reduced to 
p osphorus in pure state, either red or yellow, depending upon the 

egyee of heat at which it is allowed to deposit. . 
arker patent.—In 1902 Parker patented a process in England for 
the reduction of aluminum phosphate. It is treated with sulphuric 
acid and then with an alum-forming sulphate, all the alumina being 
removed by the crystallization of the alum previous to the electric 
treatment. The residual liquor is mixed with coal and other carbon- 
aceous material and reduced in an electric furnace. 

Landis method.—The American Phosphorus Company of Philadel- 
hia have a plant at Yorkhaven, Pa., where they extract phosphorus 
rom wavellite by a method invented by Mr. G. C. Landis, chemist of 

the company. The process, which is kept a secret, is, so far as could 
be learned, similar to the Readman method, except for the ore and the 
furnace. Wavellite, aluminum phosphate, and calcium phosphate 
obtained from South Carolina, are roasted, mixed with silica and char- 
coal, and reduced in the patent electric furnace. In January, 1907, a 
patent was secured on certain improvements in the furnace designed to 
prevent the escape of fumes, vapors, and gases, or their absorption by 
the furnace lining. This is accom bed by an outer lining of non- 
absorbent brick and by a sealing device for all openings into the 
furnace whereby the projecting flanges of the joints are inclosed in a 
moat of water. The furnace has an inner lining of carbon bricks 
which acts as one electrode, and one or more vertical carbon electrodes 
are used which may be adjusted either to furnish a continuous current 
through the charge or to produce with it an electric arc. The slag is 
drawn off every three or four hours and the phosphorus, fumes con- 
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densed under water. Probably some additional treatment is required 
to remove the alumina in the batch similar to the Parker patent, and 
this is what is kept secret. 


METHODS OF REFINING. 


The pon obtained by most commercial processes is & crude 
form of the white or yellowish waxy variety, and contains sand, carbon, 
clay, and other impurities. These are removed in various ways—by 
filtering while molten through powdered charcoal or canvas submerged 
in water, by forcing the melt mass through porous pottery by means 
of steam, and by redistillation in iron retorts. The best method of 
purification, however, is to treat the crude phosphorus, when molten, 
with a mixture of potassium dichromate med sulphuric acid, or sodium 
hypobromite, some of the impurities being dissolved, others rising to 
the surface as scum. 


VARIETIES OF PHOSPHORUS. 


Because ordinary white phosphorus is very poisonous and injurious 
to handle, other forms of the element have been sought. Red amor- 
parus phosphorus, which is not poisonous, is readily po by 

eating the ordinary variety to 250° C. in a closed vessel under pres- 
sure or excluded from air aud water. It has not the same qualities, 
however, as the white crystalline variety. A red crystalline form, 
recently discovered in Germany, is made by heating to boiling a 10 
por cent solution of white phosphorus in Pepio tribromide. 

his is not poisonous and is an efficient substitute for white phos- 
phorus in making matches. 


WAVELLITE MINE AT MOORES MILL, PENNSYLVANIA. 


Since aluminum phosphate has not been heretofore used in the man- 
ufacture of phosphorus because it has not been found in minable 
quantities, as was stated in the introduction, the American Phosphorus 
Company's mine at Moores Mill, Pennsylvania, is somewhat unique 
and will therefore be described in some detail. 

Discovery.—The wavellite occurs in white clay associated with man- 
ganese and iron ores at the foot of the northern slope of South Moun- 
tain, in the vicinity of Mount Holly Springs, Pa., 25 miles southwest 
of Harrisburg. For many years iron mining was a prosperous indus- 
try along the foot of the mountain in this region, but in competition 
with the great deposits of the West and South it has ceased to be 
profitable and the mines have long been idle. The iron is a secondary 
product, having been leached from iron-bearing beds in the vicinity 
and deposited in the residual sand, gravels, and clays near the contact 
of the limestones of the valley and the mountain sandstones. Asso- 
ciated with the iron, usually underlying it or on the side toward the 
mountain, isa body of clay, in places highly colored and plastic, else- 
where pure white or cream colored, siliceous, and less plastic. The 
extensive use of pure white clay as a filler for wall paper and for 
other commercial purposes has created an increasing demand for the 
clay of this region, and it is extensively mined in the vicinity of Mount 
Holly Springs and prospected for everywhere along the mountain 
front. 

It was in one of these prospect pits, on the property of Mr. T. J. 
Spangler, in the vicinity of Moores Mill, 4 miles west of Mount Holly 
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Springs, that peculiar round white nodules, usually in aggregates 
and botryoidal masses, were found in the white clay. ‘The less 
weathered of these when broken open showed a beautiful, radiate, 
silky, fibrous structure. The mineral proved to be a pure form of 
wavellite, aluminum phosphate. 

Derelopment.—The American Phosphorus Company was organized 
by Philadelphia capital to develop the deposit, and a mill for the 
extraction of the phosphorus from the ore was built near the mine. 
Mr. T. J. Spangler, superintendent of the mine and owner of the 
land, is paid a royalty on the ore extracted. The mine was opened in 
1900, the first years being devoted to prospecting and experimenting 
with the reduction of the ore. During 1905 the mine was in active 
operation, and 400 tons of ore were reported to have been extracted 
and reduced in the company’s furnaces. 

The mine is operated by open cut. The phosphate is scattered 
through the white clay and appears to lie between a manganese 
deposit in reddish clay and the mountain. The open cut, after reach- 
ing a depth of about 30 feet, was stopped because of the water. A 
shaft near by was said to have passed through clay with phosphate 
ore from a depth of 12 feet to 52 feet, at which point 16 feet of man- 
ganese ore was encountered. When examined in August, 1906, both 
the shaft and the open cut were filled with water and the workmen 
were stripping for an enlargement of the pit. A tunnel is to be dug 
from a ravine below to drain it so that mining can be continued to 
greater depth. The deposit is apparently limited in width to 40 or 
50 feet, with a depth ranging from a few feet on the valley side to 50 
feet on the mountain side, as indicated by the shaft, and 1s of unde- 
termined length along the mountain. 

Other deposits of wavellite.—The only other deposit of phosphorus 
ore found in this vicinity is on the other side of Mount Holly in the 
small valley east of Upper Mill, 1 mile above Mount Holly Springs. 
In the clay prospects of Mr. J. L. Musser, small, Keaneehaped frag- 
ments and nodules of the phosphate are associated with AES ini 
ore, but their quantity and extent have not been determined. Wavel- 
lite was also observed by Mr. T. €. Hopkins * in the white clay deposits 
of North Valley Hill, on the north side of Chester Valley. 

Origin.—The wavellite and the manganese and iron ores are second- 
ary deposits in the surface gravels, sands, and elays which cover the 
rock outcrops at the foot of the mountain. These surface deposits are 
in p residual, in part transported. White sands are followed by 
beds of pure white siliceous clays, and these by colored plastic clavs. 
The sind is derived from sandstones which have been leached of their 
calcareous cement, and in the quarries the loose sand merges into the 
unaltered roek. The white clay is a decomposed hydromica slate, 
transition into which has been described in the reports of the Second 
Geological Survey of Pennsylvania, and by Hopkins,? and similar 
relations were observed in the clay mines by the writer,” but the 
exposures are not so clear and definite as they were when the iron mines 
were inactive operation. Thecolored plastic clay isapparently derived 
from impure limestone. Generally these beds are steeply inclined, or 
vertical, like the undecomposed rocks, but in places they have moved 
down the slope, and lie flat, and have become covered over by and 
mixed with the quartzite débris from the mountain above. 


: ann, Report Pennsylvania State College, 1889-1900, Appendix III, p. 13. 
oc. cit., pp. 11-13. 
e Bull. U. S. Geol. Survey No. 315, 1907, pp. 825-826. 
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It is in this heterogeneous mass that the mineral deposits occur. 
Throughout the South Mountain district the iron ore that is associated 
with the basal part of the limestone is at the horizon of the hydromica 
slate at the contact with the sandstone, and is usually found in the 
highly colored clay, the limestone residuum, overlying the white clay 
derived from the hydromica slate. The ore often dipe steeply into the 
AAA to the bedding and appears to be interbedded with the 
rocks. 

It seems reasonable to conclude, therefore, that the original deposi- 
tion of iron was in some way a feature of the change of sedimentation 
from shore detritus to calcareous silt, probably not occurring origi- 
nally as a massive bed of iron ore, but as ferruginous sediments. The 
solution of the limestone and the decomposition of the other rocks has 
left the iron and clay residuum, and the iron has been further concen- 
trated in the clay by solution and redeposition. 

The wavellite undoubtedly had a similar history, for it is a common 
constituent of the iron and manganese ores. Analyses show its pres- 
ence to a greater or less extent in all the iron ores of the region, 
amounting in many cases to one-half of 1 per cent, and occasionally 
reaching 14 per cent. At Mount Holly Springs the wavellite occurs 
chiefly in nodular forin, with radiate structure, inclosed in the white 
clay, but it is also found coating pieces of quartzite and manganese 
ore. The phosphorus was probably associated with the iron in its 
original occurrence and in the process of redeposition combined with 
the alumina, but it is possible that it may have been in part derived 
from the phosphatic animal remains in the sediments. It is known 
that trilobites and other fossils with phosphatic skeletons once existed 
in these beds in considerable abundance. They are still found in the 
limestones, and their casts are occasionally observed in the sandstones, 
but the phosphatic material has all been removed from the porous beds 
by solution, and may have been deposited in the white clay adjacent to 
the iron and manganese. 


USES OF PHOSPHORUS. 


Phosphorus is used chiefly for making matches. The first matches 
on a commercial scale were made in 1833. Parlor matches were 
invented in 1848, and safety matches in 1855. The white variety of 

hosphorus is used for ordinary matches, whereas the red amorphous 
ford is used in the manufacture of safety matches. 

On account of the injury to health in making and handling the ordi- 
nary phosphorus, and the danger from fire in using parlor matches, 
certain European countries have forbidden the manufacture and sale 
of the white variety, so that amorphous phosphorus aud safety matches 
are coming into general use. The newly-discovered, crystalline, red 
phosphorus is not only not poisonous but is suitable for ordinary 
matches. 

Phosphorus is sold in the market in round sticks molded through 
rlass tubes, and is usually stored under water. Its uses other than 

or matches are: For fuse compositions, rat and insect poison, phos- 
phoric acid, and other compounds used in medicine and the arts. It 
1t is also used in the precipitation of precious metals, electrotyping, 
and in phosphor-bronze. e 
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PRODUCTION. 


The industry in this country is so young that statistics are difficult 
to obtain; in fact, general information on the subject is lacking. The 
world’s production of phosphorus has been variously estimated to be 
from 1,000 to 3,000 tons a year, and until very recently this was almost 
entirely a foreign industry. The greater part of the world’s supply 
is made in the Albright & Wilson factory, Wednesfield (Oldbury) 
England, where the Readman process originated. The output is said 
to be 500 tons a vear. Other large factories are located at Lyon, 
France; and at Griesheim and Frankfort, Germany. There is also a 

lant in Sweden, and numerous smaller ones in Russia, six of which, 
ocated near Perm, had an output of about 140 tons in 1890. 

In the United States the first phosphorus works were built about 
forty years ago in Philadelphia by Mr. Moro Phillips, and this facto 
has continued in Miet until very recently. The J. J. Allen’s 
Son’s plant was established in Philadelphia in 1891, and it supplied the 
Diamond Match Company, the largest match factory in the United 
States, in competition with imported phosphorus. In 1897 the 
English firm of Albright & Wilson, under the firm name of the 
Oldbury Electro-Chemical Company, built a 300-horsepower factory 
of the Readman type at Niagara Falls, which thereafter supplied the 
Diamond Match Company and the greater part of the domestic prod- 
uct. This firm has recently made a further improvement in its plant 
by introducing the Irvine patent furnace, by which method 80 to 90 per 
cent of the phosphorus is reported to be extracted from the raw mate- 
rial, a high-grade phosphate rock. This is similar to the results obtained 
in the English works, where 86 per cent is recovered. They have 6 fur- 
naces of 50-horsepower each with a capacity of 17 ee phosphorus 
a day, a total of 1,000 pounds a day. Their production varies accord- 
ing to the demand, but they furnish at present over 50 per cent of the 
domestic product. 

The General Chemical Company, a small domestic manufacturer 
and the successor of Mr. Phillips in Philadelphia, recently acquired 
the Duncan patent. Another company was established at Long Island, 
where it operated furnaces by electricity from city supply. 

The American Phosphorus Company built its first plant in 1902 at 
Moores Mill, near Mount Holly Springs, Pa., where its wavellite mine 
is located. The old method of heating by gas was employed. This 
mill burned down, and another was built and put in operation by 1905. 
Electric furnaces were installed in the new plant and operated during 
1905; but the production of electricity by steam was too expensive, 
and in 1906 the mill was moved to Yorkhaven, Pa., where electricity 
generated by water power could be had. This company reports a 
procures of about 500 pounds a day and a capacity of about 1,200 

unds. 

At the census of 1900, three establishments were reported in opera- 
tion, but at the 1904-5 census only the Oldbury Electro-Chemical 
Company of Niagara Falls reported. 

In addition to the domestic production, the United States imports 
annually from 30,000 to 40,000 pounds of phosphorus, on which a 
duty of 18 cents a pound is paid. The price in the New York market 
ranges, according to quality, from 45 to 70 cents a pound. 


SALT AND BROMINE. 


By A. T. Coons. 


SALT. 
PRODUCTION. 


In 1906 the quantity of salt produced in the United States was 
28,172,380 barrels of 280 pounds, valued at $6,658,350; in 1905 the 
production reported was 25,966,122 barrels, valued at $6,095,922, 
showing an increased output for 1906 of 2,206,258 barrels in quan- 
ay and $562,428 in value. 

hese quantities expressed on a tonnage basis represent an output 
of 3,635,257 short tons in 1905 and of 3,944,133 Sot tons in 1906, 
an increase in 1906 of 308,876 short tons. 

In 1905 the average net value was 23.476 cents per barrel, or $1.68 
pa short ton; in 1906 the average net value was 23.634 cents per 

arrel, or $1.69 per short ton, an increase for 1906 of 0.158 cent per 
barrel, or $0.01 per ton. 

This increase in value is small when the fact is considered that 
many of the producers report increased cost of production on account 
of high price of labor and increased cost of supplies. However, the 
small average price for 1906, as for 1905, is accounted for by the 
increase in the quantity of brine used in chemical works without 
concentration into salt, the average value of the dry salt obtained 
from this brine being, according to the principal producers, about 
5 cents a barrel. In 1905 there was the ión of 7,869,931 
barrels of dry salt contained in the brine reported as produced, and 
9,573,680 barrels in 1906, an increase of 1,703,749 barrels. In 1905 
the increase of this product over the quantity reported for 1904 
(4,006,950 barrels) was 3,862,981 barrels, indicating a great expan- 
sion of this branch of the chemical industry during 1905, an expan- 
sion not so obvious in 1906. Deducting the quantity and value of 
the brine from the total output for 1906 1t will be seen that the quan- 
tity of dry salt reported for 1906 was 18,598,700 barrels, or 2,603,818 
short tons, valued at $6,179,666, an average value of 33.226 cents 
per barrel and of $2.37 per ton. The corresponding figures for 1905 
were 18,096,191 barrels, or 2,533,467 short tons, valued at $5,702,425, 
an average value of 31.512 cents per barrel, or $2.25 per short ton. 
These figures show an increase for 1906 in the reported production 
of dry salt of 502,509 barrels, or 70,351 short tons in quantity; of 
$477,241 in value; and of 1.714 cents per barrel, or 12 cents per short 
ton, in average price. - 
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For convenience, salt is classified according to the grades by which 
it is sold by the producer, the different grades depending upon the 
amount of refining, the methods employed in refining, and the pur- 
pose for which the salt is used. These grades are *' able and dairy,” 
‘common fine,” “common coarse,” “packers,” “ " “rock,” 
“milling,” “brine,” and “other grades." 

The “table and dairy” salt includes all extra fine and fancy grades 

repared for family use, and all grades artificially dried, used for 
butter and cheese making, and such special brands. 

The “common fine” salt includes all other grades of fine salt of 
first uality, not artificially dried, such as those known to the trade 
as «d F.," “No. 1 F.," “anthracite,” etc. 

The “common coarse" salt includes all grades coarser than ‘“ com- 
mon fine" made by artificial heat, such as “steam coarse," “No. 1 
coarse," “ pan solar," “G. A.,” “Liverpool ground,” “C. C.," etc. 

The “packers” salt includes all grades prepared for the purpose 
of curing fish, meats, etc. 

The ''coarse solar" salt includes all coarse salt made by solar 
evaporation. 

e “rock” salt includes all rock salt mined and shipped without 
special pre aration. 

The '' milling" salt is that used in gold and silver mills. 

The ‘‘other grades" should include all low-grade or No. 2 salt 
used for salting cattle and horses, and for fertilizers, track purposes, 
etc. 

“Brine” includes all salt liquor used in the manufacture of soda 
ash, sodium bicarbonate, sodium hydrate (caustic soda), and other 
sodium salts or brine sold without being evaporated to dryness. 

The following table shows the quond and value of salt reported 
as produced in the United States from 1893 to 1906: 


Production and value of salt in the United States, 1893—1906. 


1893..barrels.. 11,897,208 $4, 154, 668 | 1900..barrels.. 20,869,342 $6,944,603 
1894 ....do.... 12, 968, 417 4, 739, 285 | 1901....do.... 20, 566, 661 6, 617, 449 
1895 ....do.... 13,669, 649 4, 423. 084 | 1902....do.... 23, 849, 231 9, 668, 636 
1896 ....do.... 13,850, 726 4, 040, 839 | 1903....do.... 18, 968, 089 5, 286, 988 
1897 ....do.... 15,973, 202 4,920,020 | 1904....do.... 22,030,002 6,021, 222 
1898....do.... 17, 612, 634 6, 212, 554 | 1905....do.... 25, 966, 122 6, 095, 922 
1899....do.... 19,708, 614 6, 867, 467 | 1906....do.... 28, 172, 380 6, 658, 350 


From this table it will be seen that the output reported for 1906 
shows a greater value than has been reported since 1900, the year of 
maximum value. The quantity reported in 1906, however, is much 
greater than for any previous year on record. This increased produc- 
tion not followed by a corresponding increase in value is due in large 
measure to overproduction and close competition for trade render- 
ing the business in very many cases not especially lucrative. The 
tendency to combination in the salt trade, as well as in other indus- 
tries, which has marked the last ten years of this country’s history 
has been keenly felt by the very small producers and has extende 
over the chief producing States of New York, Ohio, Michigan, Kan- 
sas, Utah, and California. 


solar, 
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The following table shows the salt production of the United States 
by grades during the last five years: 


Production of salt, by grades, in the United States, 1902-1906, in barrels. 


Table and | Common | Common | 

Year. duiry. ne CORPO. Packers. Bolar. 
A A A EET 2,027, 788 6, 602, 587 1, 571, 187 466, 987 1, 172, 484 
QOS ocd epee CERRO | 2,441,908 6, 351, 855 1, 829, 400 270, 170 1, 748, 101 
E eee irom meee eee 2, 508, 408 6,819, 109 2, 604, 981 96, 130 1, 189, 393 
1005 rca | 2,380, 808 6, 818, 690 2,724, 760 827, 192 903, 143 
1908 A eden! | 2, 923, 044 6, 483, 937 2, 550, 209 452, 490 1,080, 591 
Ser ee a — ee EE O ee 

Other | Total pro-| Total 

Year. Rock. | Milling. | grades. | Brine. duction. value. 
1909 dete iA Meet pA UO | 2,889,836 | 127,521 8,900, 881 | t) 23,849,231 | $5, 668, 636 
(tor EI e 3,175,521 | 37,667 | 3,118,417 ` a) 18,968,089 | 5,286,988 
1904... cen eos cias 4,300,141 | 340, 421 86,460 | 4,006,950 | 22,030,002 | 6,021,222 
1905 aa Ead EPOR PRIZES | 4,733,765 |.......... 207,824 | 7,869,931 | 25,966,122 ! 6,095,922 
TN | 4,873,506 ye 284,903 | 9,573,680 25, 172,880 | 6, 658, 350 


a Included under '' Other grades.” 


From this table it will be seen that while table and dairy, packers 
salt, solar salt, rock salt, brine, and salt of other grades increased in 
quantity, common fine and common coarse decreased. 

The following table gives the production and value of the salt pro- 
duced in the United States from 1903 to 1906, inclusive, by States: 


Production and value of salt, 1903-1906, by States, in barrels. 


1903 1904 | 1905 | 1906 
State. 
Quan- Quan uan- Quan- | 
tity Value tity Value A Value tity Value 
h.n | | 
New York........... 8, 170, 648 $2,007, 807; 8, 000, 656 $2, 101,568, 8, 359, ig, 167, 931| 8,978, 630 $2,098, 696 
Michigan. ........... 4,297,542 1,119,984 5,425,904 1,579,206 9,492,173 1,851,332, 9,936,802 2,018, 760 
OO. ssc aes 2,798,800 "745,807 2,455,829 478,523, 2,526,558. 565,946 3,236,785 789,237 
Kansas.............- 1,555,934 — 564,232 2,161,819 717,101 2,098,585 576,139 2,198,837 681,022 
Loulsiana........... 568, 936, 178,342 1,095,850  320,000' 1,055,186, 303,507| 1,179,528 268,005 
California....,...-.. 620,701 198,630 821,557, 205,435 664,099 188,330 806,788 291,528 
West Virginia....... 244,236 35,797, 575,000 66,470 202,151) 74,063 200,055 57,584 
TOXAS PE 314,000 117,647] 376,006, 149,246 444,832 142,993, 360,733 170,559 
Utah. ceo 212,955, 181,710 253,829 321,301) 177,342 135,465 262,212 169,635 
Idého:. eode (a) (2) (a) | (a) (a) (a) | 1,574 1,867 
Nevada.............. (a) a) (a) (a) (a) (a) 11, 249 6, 420 
Oklahoma. .........- (a) (a) (a) | (a) (a) a) | 4, 965 
Other States........ 175,238 86,942 262,863 82,372: 946,075 90,216 ¢ 980,204 100,082 
Total.......... 18, 968, 089 5, 286, 988 22, 030, 002, 6,021, 222 25, 966, 122! 6,095, 922 28, 172,380, 6, 658, 350 
| i 


a Included in Other States. 
b virginia, Pennsylvania, Oklahoma, Nevada, New Mexico, Massachusetts, and Idaho. 
Includes Virginia, Pennsylvania, New Mexico, and Massachusetts. 


New York leads in value of output, closely followed by Michigan. 
The output of Michigan, however, is considerably greater than that 
of New York. The average net price per barrel in Now York in 1906 
was 23.4 cents; in Michigan, 20.3 cents. Ohio ranks next, followed 
by Kansas. In 1905 Kansas exceeded Ohio in value of output; each 
shows an increase for 1906. California, Texas, and Utah show an 
increase and Louisiana and West Virginia & decrease in value of 
output. 
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Michigan and New York combined contributed more than two- 
thirds (67.14 per cent) of the total production of the United States. 
Of the five leading salt-producing States during 1906, Michigan pro- 
duced 9,936,802 barrels (35.27 per cent), New York 8,978,630 barrels 
(31.87 per cent), Ohio 3,236,785 barrels (11.49 per cent), Kansas 
2,198,837 barrels (7.8 per cent), and Louisiana 1,179,528 barrels (4.19 
per cent). These five States contributed 90.62 per cent of the total 
quantity of salt produced in the country during the year. 

The following table is of interest as showing the grades of salt pro- 
duced in the different States. Brine and other grades are combined 
in order to conceal individual productions of dry salt obtained from 
brine; Michigan, New York, Ohio, West Virginia, Pennsylvania, and 
Virginia are the States producing the brine. Michigan, New York, 
and Ohio are the largest producers of table and dairy salt; Michigan, 
New York, Kansas, and Ohio of common fine salt; Michigan, of com- 
mon coarse salt; Ohio, of packers; New York and California, of 
rd solar salt; and Louisiana, Michigan, and New York, of rock 
salt. 


Production of salt, by States and grades, in the United States in 1906, in barrels. 


Table and dairy. | Common fine. | Common coarse. | Packers. 


Btate. => CM MEM C Ec cr A E 
Quantity.| Value. | Quantity.) Value.  Quantit y.! Value. Quantity. Value. 


California........ 177,177 ¡ $117,118 50, 030 $23,020 28,571 $6,000 | 122,182 | $36, 205 
Idaho............ 45 95 43 65 558 (nanc E E 
Kansas.......... 97,046 80, 623 992, 304 390, 215 1,129 208 cn ce secans | e 
Louisiana Pee eed Guess eee re E A A A A A Edere ted goede 
Michigan........ 509, 905 362, 368 | 2,927, 478 757, 470 | 2,021,287 | 618,727 91, 089 33,733 
Nevada.......... 357 rbi see. A A EE ME IA 
New York....... 1,097,655 557,034 | 1,143,665 401,377 239, 103 77 GUR 806.376 25. 345 
OIG ie oss 905, 107 363, 145 896, 613 239, 5009 211,507 580.222 147,229 51, 600 
Oklahoina. ice A tes eure 1, 500 1, 490 8, 000 ELE etn ens savers atti 
Texas............ 65, 572 41, 796 252.103 111,511 31,036 | 12,653 2, 000 840 
Utül.- ette 65, 180 98, 032 24,164 14/0582 1. enu isses Io soe cs 3,014 2,284 
West Virginia... 5, 000 3, 000 106, 037 47, 428 9,018 3150 ap — 
Other 8tatesa...|...........]....L...... 90, 000 OA DUO AMI Need sedis cease CA 

Total...... 2,923,044 | 1,624,961 | 6,453,937 | 2,060,257 | 2,550,209 | 781, 596 | 452, 490 | 153,007 

Solar. | Rock. Other and brine. | Total. 
Btate. SSS M RM ME C M DM MDC C WIR E ee — Ae 
Quantity. Value. | Quantity. Value. i Quantity.) Value. | Quantity. | Value. 

California........ | 427 , 925 's108, SOT Nias waste RR 903 $378 $06,788 | $291. 528 
IdAliD: S es A eee ees 893 $925 35 45 1.574 1,867 
ORNS A AA ow ast 1, 108, 35% 200. WEG: ose caca eite Ere et 2,198, 837 651,022 
Louisiana.......|...........].- eee eee 1,179, 528 268, 005 AAA os Wada aes 1,179, 528 208, 005 
Michi Gi AAA A MI AAA A 4,387,043 | 246,462 | 9,936,802 | 2,018, 700 
Nevada.......... 10, 892 O O A AAA CHR 11,249 6,420 
New York....... 510,811 | 191,551 | 2,547, 629 663,594 | 3,353,391 | 179,117 | 8,978,630 | 2,098, 680 
ONO A A A A usse Es 1,076,329 | 55,671 | 3,236,785 | 780,237 
OEIBIOIDIR AA RN A O eal tome ERES 39 250 9, 893 4,905 
Texas...... 6, 429 25 200 A A 3,503 1,509 360, 733 170, 559 
Utaho ie de onus 122,686 | 30, 407 37,118 12, 927 9,450 | 11,003 262, 212 160, 635 
West Virginia... l.....o.o..ooolocconcocoloccononcccolocnoroo coo 80, 000 4, 000 200. 055 91, 584 
Other 8tatesa... 1,848 1:210 116 Arte A 807,446 ! 44,572 | 9S9, 294 100, 082 

Total. ..... 1,080, 591 | 339,705 | 4,873,526 | 1,155, 427 | 9, 808, 583 | 543, 307 | 28,172, 380 | 6, 658, 350 


a Includes Virginia, Pennsylvania, New Mexico, and Massachusetts. 
THE SALT INDUSTRY, BY STATES. 


The tables show that salt is produced in the United States on a 
commercial scale in fourteen States and two Territories—California, 
Idaho, Kansas, Louisiana, Massachusetts, Michigan, Nevada, New 
Mexico, New York, Ohio, Oklahoma, Pennsylvania, Texas, Utah, 
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Virginia, and West Virginia—and a statement of the conditions of 
trade in these States and Territories follows: 

Californva.—California ranks sixth as a salt-producing State, with 
an output of 806,788 barrels, or 112,950 short tons, valued at $291 028, 
an average value of 36.1 cents per barrel, or $2.58 per ton. This is 
an increase of 142,689 barrels, or 19,976 short tons, in quantity, and 
of $103,198 in value over the output for 1905, which was 664,099 
barrels, or 92,974 short tons, valued at $188,330, an average value of 
28.4 cents per barrel and of $2.03 per ton. 

In 1906 the salt industry of this State was disturbed by excessive 
rains and floods. All of the salt in the State, with the exception of 
that produced by one company, is made by solar evaporation, which 
consists in taking the water from ocean or bay or tributary streams 
and changing it from one vat to another until sufficient water is 
evaporated and the salt is crystallized out, when it is drained and put 
into piles containing from 100 to 2,000 tons. During 1906 there 
were excessive storms and abnormally high tides, which swept over 
the levees into the ponds, breaking the levees; the creeks also over- 
flowed their banks where the salt works were located, entailing hea 
loss. This was especially a condition near Alvarado, but muc 
damage was also done in southern California, where a large quantity 
of salt was lost. 

Tendency to combination has been a feature of the California salt 
industry for some time, and in 1906 a number of the smaller plants 
were absorbed by the larger companies. Producers report that for a 
year or so the selling prices were in some cases less than the cost of 
manufacture, but that recently the conditions have so changed that 
the trade is very satisfactory, especially where abundant capital is 
put into the enterprise and the firms have enough business to reduce 
their expenses to a minimum. As with other industries, increase of 
wages and advanced price of material used are factors to be over- 
come by the Eur P OR. 

The localities of output in California in 1906 were Newark, Alva- 
rado, Mount Eden, and Russells (Hay wards), Alameda County; Red- 
wood City and Leslie, San Mateo County ; Long Beach, Los Angeles 
County; near San Diego, San Diego County, and in Marin County. 
The salt works at Salton, Riverside County, which at one time were 
extensive, were flooded and destroyed in 1905-6 by the diversion of 
Colorado River into the Salton Sink. In 1906 the building of salt 
works was begun near Amboy, San Bernardino County, but no salt 
was marketed. | 

Idaho.—The commercial salt deposits in Idaho are in Bannock 
County, near the Wyoming line. The salt is produced by about half 
& dozen small operators, and is won by the open-pan process, with 
heat applied directly. 

ansas.—Kansas ranked fourth in value of salt production in 1906, 
the production for this year being 2,198,837 bares or 307,837 short 
tons, valued at $681,022. "This in comparison with the output in 
1905 of 2,098,585 barrels, or 293,802 short tons, valued at $576,139, 
shows an increase in 1906 of 100,252 barrels, or 14,035 short tons, in 
output and $104,883 in value. The average price in 1906 was 31 
cents per barrel, or $2.21 per ton; in 1905 this average price was 
27.4 cents per barrel, or $1.96 per ton. 
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The localities of commercial output were at Hutchinson, Reno 
County; Ellsworth and Kanopolis, Ellsworth County; Anthony, 
Harper County; Sterling and Lyons, Rice County; Kingman, King- 
man County. At Hutchinson, Ellsworth, Anthony, and Sterling the 
open-pan and grainer PS are employed, using steam, while at 

anopolis, Lyons, and Kingman the salt 1s sold as rock salt. 

Louisiana.—The rock salt mined in Louisiana is from Iberia Parish, 
the output in 1906 being 1,179,528 barrels or 165,134 short tons, 
valued at $268,005, as compared with 1,055,186 barrels or 147,726 
tons, valued at $303,507, an Increase of 124,342 barrels or 17,408 short 
tons in quantity, but a decrease of $35,502 in value. 

Massachusetts.—The small quantity of salt produced in Massachu- 
setts is obtained by evaporation of sea water near Buzzards Bay. 

Michigan.—Michigan, for the last two years, has produced a greater 
quantity of salt than any other State, but the value of the output has 
been smaller than the value of the somewhat smaller quantity pro- 
duced in New York. In 1906 the output of Michigan was 9,936,802 
barrels or 1,391,522 short tons, valued at $2,018,760. In 1905 the 
quantity was 9,492,173 barrels or 1,328,904 short tons, valued at 
$1,851,332, an increase in quantity of 444,629 barrels or 62,248 short 
tons, and in value of $167,428. 

The deposits of this State are beds of rock salt, exploited by means 
of wells; the artificial brine is converted into salt mostly by use of 
steam in the vacuum-pan and grainer processes, or is used directly hy 
chemical works in the making of sodium salts. 

The commercial localities are Ludington, Mason County; Saginaw 
and St. Charles, Saginaw County; Manistee, Filer City, and Eastlake, 
Manistee County; Marine City and Port Huron, St. Clair County; 
Delray (near Detroit), Wyandotte, and Ecorse, Wayne County; 
Midland, Midland County, and Bay City, Bay County. 

Nevada.—The commercial output of salt in Nevada is from Washoe 
and Churchill counties, and is won from brine by solar evaporation. 

New Mexico.—Torrance County furnishes the only commercial salt 
output reported from this Territory, the salt being evaporated from 
brine by solar evaporation. 

New York.—This State ranks first in value of salt production and 
second in quantity of output, being exceeded in this respect, for the 
last two years, by Michigan. The output was 8,978,630 barrels or 
1,257,008 short tons, valued at $2,098,686, in 1906, and 8,359,121 
barrels or 1,170,277 short tons, valued at $2,167,931, in 1905, an 
increase in 1906 of 619,509 barrels or 86,731 short tons in quantity, 
and a decrease of $69,245 in value. 

The salt in this State occurs as natural brine and as rock salt, both 
the rock salt and the salt wells being of great depth. The rock salt is 
sold as such, or 1s dissolved and recrystallized for culinary and other 
purposes. The brine, either in natural solution or artificial solution 
made by water led to the deposits through wells, is pumped into 
covered vats, where it is evaporated, or it is piped directly to chemical 
works for the manufacture of sodium salts. 

The localities producing in 1906 were the Onondaga district in 
Onondaga County, near Syracuse; at Cayuga and Ithaca, Tompkins 
County; Watkins Glen, Schuyler County; Perry, Rock Glen, and Silver 
Springs, Wyoming County; Le Roy, Genesee County; Geneseo, Retsof, 
Cuylerville, and Piffard, Livingston County. 


it is 
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Ohio.—Ohio is the third State in rank of salt production in 1906. 
The production for 1906 was 3,236,785 barrels, or 453,150 short tons, 
valued at $789,237, the largest production reported since 1903. This 
output, compared with 2,526,558 barrels, or 353,718 short tons, 
valued at $565,946, in 1905, shows an increase of 710,227 barrels, 
or 99,432 short tons, in quantity, and of $223,291 in value. 

The brine of this State is treated mostly by the vacuum pan and 
grainer processes, with direct application of heat or by steam. Some 
of the brine is used as such by the chemical works. 

The commercial output in 1906 was reported from Pomeroy, Meigs 
County; near Cleveland, Cuyahoga County; Akron and Barberton, 
Summit County; Durant, Morgan County; Rittman, Wayne County, 
and Wadsworth, Medina County. 

Oklahoma.—The commercial output from this State is from near 
Ferguson, Blaine County. 

Pennsylvania.—The Pennsylvania output was from Allegheny City, 
Allegheny County. 

Texas.—The output of salt reported from Texas in 1906 increased 
in value but decreased in quantity. In 1905 the output was 444,832 
barrels, or 62,276 short tons, valued at $142,993, while in 1906 it 
was 360,733 barrels, or 50,502 short tons, valued at $170,559, a 
decrease for 1906 of 84,099 barrels, or 11,774 short tons, in quantity, 
and an increase of $27,566 in value. The average price was 47 cents 

er barrel, or $3.38 per ton, in 1906, as compared with 32 cents per 
arrel, or $2.30 per ton, in 1905. l 

The commercially producing localities are Grand Saline, Van 
Zandt County; Colorado, Mitchell County; and Palestine, Anderson 
County. The entire output for 1906 was won from brine by simple 
solar or by grainer process. . 

There are also many salt lakes or salines throughout Texas, from 
which much salt is taken annually by ranchmen, who drive or ride 
many miles for it. Some of this salt yields the owner of the lake a 
certain sum, and much of it is to be had for the getting out. While 
no report of this output reaches the United States Geological Survey, 

Enos that from one lake in Crane and Ector counties there is 
taken out annually over 1,500,000 pounds of stock salt, which is 
worth about $1.50 per 100 pounds. These salt lakes dry up after 
rains and leave a crust of salt from one-fourth to 13 inches thick, 
which is raked up, loaded on wagons, and carted away. 

Utah.— There was an increase in both quantity and value of the 
salt produced in Utah in 1906. The output in 1905 was 177,342 
barrels, or 24,828 short tons, valued at $135,465; in 1906 the output 
was 262,212 barrels, or 36,710 short tons, valued at $169,635, an 
increase of 84,870 barrels, or 11,882 short tons, in quantity, and of 
$34,170 in value. 

The commercial source is chiefly the neighborhood of Great Salt 
Lake, Salt Lake County, where salt is won from the brine by solar 
evaporation. Other brine is obtained at Nephi City, Juab County. 
Rock salt is obtained near Gunnison, Sanpete County; in Sevier 
County; and in Salt Lake County. | 

Virginia.—The brine produced in this State is used entirely for 
chemical purposes and is obtained at Saltville, Smyth County. 

West Virginia.—The brine output from this State in 1906 was from 
near Malden, Kanawha County, and Hartford, Mason County. 
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DOMESTIC CONSUMPTION. 


The following table shows the increase in the proportion of salt 
roduced in the United States entering into domestic consumption. 
Of the total consumption of salt in the United States, the quantity of 
salt of domestic production used increased from 63.5 per cent in 1880 
to 95.7 per cent in 1906. The consumption of salt imported into the 
United States, however, decreased from 36.5 per cent of the total in 
1880 to 4.3 per cent in 1906, this per cent being the same as in 1905. The 
actual consumption in 1906 was 29,176,973 barrels, in 1880 9,384,263 
barrels. The production for the United States in 1880 was 5,961,060 
barrels and the imports amounted to 3,427,639 barrels; in 1906 the 
roduction had increased to 28,172,380 barrels and the imports had 
ecreased to 1,247,367 barrels, which importation was somewhat 
greater than that for 1905. 


Supply of salt for domestic consumption, 1880-1906, in barrels. 


Source. 


| 1880 | 1890 | 1900. | 1905 1906. 
E ES Cc Rupe. tul case. VR 
Domestic production....................... | 5,961,060 | 8,876,991 | 20,869,342 | 25,966,122 | 28,172,380 
ute HEMDEN OMNE | 3,427,639 | 1,838,024 | 1,427,921 | 1,151,133 | 1,247,367 

Total A c mation acre re dua E | 9,388,699 ' 10,715,015 | 22,297,263 ' 27,117,255 | 20,419,747 
EXpORS sls octaves code deu RM ED cates | 4,436 | 17,597 53,650 | — 244,555 242,714 
Domestic consumption. .............. | 9,384,263 | 10,697,418 ; 22,243,613 , 26,872,700 | 29,176,973 
Increase over preceding Veal... 0... cc elec eee eee | 877,610 | 1,274,634 | 3,755,729 | 2,304,273 
Percentage of imports to total Speer 36. 5 | 17.2 6.4 4.3 4.3 


IMPORTS AND EXPORTS. 


In 1894, salt, by the tariff act, was placed on the free list, and 
importations increased to 434,155,708 pounds in 1894 and to 520,411,- 
822 pounds in 1896. In 1897 salt was again made dutiable, and salt 
in bags, barrels, or other packages is en to a duty of 12 cents per 
100 pounds (33.6 cents per barrel) and salt in bulk is taxed 8 cents per 
100 pounds (22.4 cents per barrel). The duty on imported salt in 
bond used in curing fish taken by licensed vessels engaged in fishing 
and in curing fish on the navigable waters of the United States or on 
salt used in curing meats for export may be remitted. 

According to figures obtained from the Bureau of Statistics of the 
Department of Commerce and Labor the quantity and value of the 
salt imported and entered for consumption in the United States in 
the last five years is as follows: 


Salt imported and entered for consum ption in the United States, 1902-1906, in pounds. 


| In bags, barrels, and | In bulk For the purpose of 
other packages. l curing fish. Total quan-| Total 
Year SS Uu ee ee tity value 
Quantity. | Value. | Quantity. | Value. | Quantity | Value. 
1902...... *.| 118, 480, 703 | $422.304 | 151, 169, 362 | $138, 552 | 99, 878,031 | $86,698 | 369,528, 186 | $647, 554 
1903....... | 72,838, O11 259,029 | 147,635,246 | 134,714 ¡ 107, 487,450 | 102,205 | 327,960,707 | 495,948 
1904....... 60,657, N50 | 209, 509 | 143, 903,175 135. 408 | 118, 718. 456 | 122, S37 | 332,279, 481 467,754 
1905....... 73,252,959 | 247,853 | 155,091, 301 153.914 | 93,972,951 90. 422 | 322, 317,211 492, 189 
159, 674,675 | 149,944 | 115,359,107 | 101,326 | 349,262, 600 | 50S, 862 


1906....... 74,228,878 | 257,992 
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The exports of salt of domestic production from the United States 
from 1902 to 1906 is shown as follows: 


Salt of domestic production exported from the United States, 1902-1906. 


1902....pounds.. 10, 188, 771 $55, 432 | 1905....pounds.. 68,475,356 $239, 223 
1903.. ....do.... 25, 499, 630 95,570 | 1906.... ..do.... 67,976,581 274, 627 
1904...... do.... 27, 928, 090 113, 625 


The export trade has increased considerably in the last five years, 
rising from 10,188,771 pounds, valued at $55,432 in 1902, to 67,976,- 
581 pounds, valued at $274,627 in 1906. An increased exportation 
to Russia and Cuba accounts for this. 

The imports of salt are chiefly from the United Kingdom, the West 
Indies, Italy, and Canada; the exports are chiefly to Cuba, Asiatic 
Russia, the Dominion of Canada, and Mexico. 

During the fiscal year ending June 30, 1906, out of 329,000,000 
pou of salt imported, 120,000,000 pounds came from the United 

ingdom, nearly 93,000,000 pounds from the West Indies, and over 
82,000,000 pounds from Italy; during the same period out of a total 
of 72,000,000 pounds exported, about 29,000,000 pounds went to Cuba 
25,000,000 pounds to Asiatic Russia, over 12,000,000 pounds to the 
Dominion E Canada, and nearly 2,400,000 pounds to Mexico. "These 
proportions of import and export are approximately true for several 
years past, except that the imports from the West Indies fell off about 
one-half from 1903 to 1905 and rose again considerably in 1906, and 
that the exports to Japan fell off from over 5,000,000 pounds in 1903 * 
to a few thousand pounds in 1906, while during the same period the 
exports to Cuba rose from a few thousand pounds in 1903 to nearl 
29,000,000 pounds in 1906, and in like manner the exports to Asiatic 
Russia increased from about 200,000 pounds in 1903 to nearly 
25,000,000 pounds in 1906. 


WORLD'S PRODUCTION. 


¡In the following table the statistics of salt production in the princi- 
pal salt producing countries of the world from 1900 to 1905 are shown 
as far as statistics are available. The production of Turkey is not 
included. The industrv in that country, as in Austria-Hungary, is 
a Government monopoly, with no statistics of production publis ed. 
On account of the unsettled condition in Russia no statistics are 
available since 1903. 


The world's salt production, 1901-1905, in short tons. 


United States. | United Kingdom. France. | German Empire. 
Year. —— —É— 7 SE AC GI E MIC mc CENE ICI O PLC T I MEL KIM LAC MC M ENCDLCDA 
Quantity. Value. | Quantity.| Value. | Quantity. Value. | Quantity.| Value. 
os 2,877,932 so. 617, 449 | 1,997,566 ($2, 864,950 | 1,014,093 182,012, R00 | 1,724,747 | $5,064, 500 
AA 3. 539, NU1 , 5,668,636 | 2,121,147 | 2,805, 838 982, 479 | 2, 005. NY) | 1,745,226 | 4,992, 000 
1903.......... 2.655, 533 | 5, 286,988 | 2,113,431 | 2,967,676 | 1,096,017 | 3,036,930 ' 1,807,296 | 4,587, 767 
1904..........| 3,084,200 6,021,222 | 2, 115,629 | 2,900,373 | 1,202,557 | 3,660,052 | 1,875,733 | 4,693,122 
10. circo 3, 635, 257 | 6, 095, 922 | 2,116,699 | 2,707,622 | 1,275,361 | 3,594, 818 | 1,959, 401 | 4,829, 496 


2 Includes product of Algeria. 
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The world’s salt production, 1901-1905, in short tons—Continued. 


Japan. Italy. | Austria-Hungary.¢ 
Year. SS Se CITTA MM UEM E 

Quantity. | Value. Quantity. Value. | Quantity. | Value. 
1901.......... | 761,575 $4, 459, 245 479, 706 $668, 982 569, 725 $15, 556, 431 
1902.......... 684, 330 4, 415, 145 505, 401 711, 400 575, 936 16,071, 30 
1903.......... 724. 750 4, 692,539 538, 480 717, 466 630. 076 16, 180, 748 
1904... sss 773, 776 4. 852, 049 511, 827 713,595 595, 335 16, 024, 783 
O ic (è) (b) 482, 475 714,859 609, 572 17,115,539 

Russia Spain India 

Year SS SS SSS ee 

Quantity. Value. Quantity. Value. Quantity. Value. 
1901.......... 1, 880, 438 $3,591,973 380, 363 $599, 034 1, 234. 839 $1,821,764 
¡e AAA 2,035, 968 3, 394, 162 470. 057 107. 424 1,231,058 2, 451, 357 
1905.57.20 1, 825, 646 3, 652,074 471,116 670, 247 1,002, 221 2, 420. 260 
1904... ....... (€) (à 599, 292 135, 348 1, 236, 702 2, 005, 830 
1905. ......... (¢) e) 543, 931 736,074 1, 336, 682 198, 090 

Canada. Other countries.d Total. 
Year. CX rc MED IM eS ee ueber 

Quantity. Value. Quantity. Value. Quantity. Value. 
1901. 59, 428 $262, 328 541.613 $2, 463, 670 13, 522. 025 $45, 989, 867 
1902... us 63, 056 288, 581 125. 467 970. 522 13,880,017 45,613,395 
1903. ......... 62, 452 297,517 477,000 1, 106, 000 13, 074, 341 45, 855, 300 
19904....... 2s. 68, 777 318, 628 584, 000 1, 543, 000 14, 569, 464 47,537,508 
1905.......... 67, 340 320, 858 442, 086 1, $41, 926 15,071, 226 46, 659, 327 


a Government ney. , 

b Production and value in 1904 used in making up the total for the world's production in 1905. 
c Production and value in 1903 used in making up total for world's production in 1904 and 1965. 
d Probably 500,000 tons should be added annually for countries not furnishing statistics. 


A bibliography of recent literature concerning the salt industry is 


contained in the report for 1905. 
BROMINE. 


The bromine produced in the United States in 1906 was derived 
from brine obtained at Midland and Mount Pleasant, Midland 
County, and St. Louis, Gratiot County, Mich.; Pomeroy, Meigs 
County, Ohio; Allegheny City, Allegheny County, Pa.; and Hart- 
ford, Mason County, and Malden, Kanawha County, W. Va. These 
four States produced in 1906 brine containing an equivalent of 
1,283,250 pounds of bromine recovered as potassium bromide, valued 
at $165,204. In 1905 the production was 1,192,758 pounds, valued 
at $178,914. "This shows an increase for 1906 of 90,492 pounds and a 
decrease in value of $13,710. | 

The average price per pound in 1906 was 12.8 cents, in 1905, 15 
cents, a decrease of 2.2 cents for 1906. The prices reported by the 

roducers varied from 8 cents to 20 cents, the higher values being 
based on old contracts and not on the price ruling for the year. Mich- 
igan furnished the greater Du of this output, the production from the 
other States being nearly all by-product production from salt works. 
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The following table shows the production of bromine from 1880 to 
1906, inclusive: 


Production and value of bromine, 1880-1906. 


1880..... pounds 404,690 ....... 1895..... pounds 517, 421 $134, 343 
1883........do. 301,000 ....... 1896.. .do. 546,580 144, 501 
1884........do. 281,100 $67,464 | 1897........do. 487,149 129,094 
1885........do. 310, 000 89,900 ; 1898........do. 486,979 126,614 
1886........do. 428,334 141,350 | 1899........do. 433,004 108, 251 
1887.22 do.... 199, 087 61, 717 | 1900........do. 521,444 140,790 
1888.. .-do. 307, 386 95, 290 | 1901........do. 952,043 154,572 
1889.. ..do. 418,891 125, 667 | 1902.. ..do.... 513,893 128,472 
1890.. ..do. 387, 847 104,719 | 1903.. ..do. 598,500 167,580 
1891. ..do. 343, 000 54, 880 | 1904. ..do.... 897,100 269,130 
1892.. ..do. 379, 480 64, 502 | 1905.. ..do.... 1,192,758 178,914 
1893........do. 348,399 104,520 | 1906........do.... 1,283,250 165,204 
1894.. ..do. 379,444 102,450 


It will be seen that while there has been a gradual increase in the 
quantity of bromine produced, the value has decreased. This is 
accounted for to & large extent by the imports of this material from 
Germany, which have cut the prices of the United States material so 
much that there is not much profit in the production. Figures show- 
ing exports and imports are not available. A large quantity of the 
United States product was exported as the bromides of potassium, 
sodium, and ammonium. 

Free bromine is used in the manufacture of some of the aniline 
dyes, as a disinfectant, and in metallurgical and chemical work. 

The bromine products are various, but the usual salts are the 
alkaline bromides used in medicine and in photography. 

Details in regard to the occurrence of bromine are given in the 
reports in Mineral Resources for 1904 and 1905. 
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SULPHUR. 
OCCURRENCE IN THE UNITED STATES. 


The great production of sulphur in Louisiana has continued, and 
in addition the local demand for sulphur for sheep dip and for use 
in destroying vegetable parasites has been very well met by develop- 
ments in Utah fully described by Willis T. Lee in the Contributions 
to Economic Geology for 1906.2 Sulphur is also developed near 
Cody, Wyo., and the methods of mining and refining it have been 
described by L. W. Trumbull, professor of mining in the University 
of Wyoming school of mines.’ The sulphur deposits of Trout Creek, 
Mineral County, Colo., are being developed by the Colorado Sulphur 
Company. ° 

PRODUCTION. 


The production of sulphur in the United States increased from 
181,677 long tons in 1905 to 294,153 tons in 1906. This is substantial 
proof of the success of the Frasch sulphur process in Louisiana, a 
success further demonstrated by numerous photographs in trade 

apers of great blocks of sulphur solidified from the streams pumped 
om the Louisiana wells.? In value the product of 1905 was $3,706,- 
560, and for 1906 it was $5,096,678. 
The production of the United States since 1880 is as follows: 


Production of sulphur in the United States, 1880-1906. 


1880. .long tons.. 536 $21, 000 | 1894. .long tons.. 446 $20, 000 
1881...... do.... 536 21,000 | 1895...... do.... 1, 607 42, 000 
1882...... do.... 536 21,000 | 1896...... do.... 4, 696 87, 200 
1883...... do.... 893 27,000 | 1897 ...... do.... 2, 031 45, 590 
1884...... do.... 446 12, 000 | 1898...... do.... 1, 071 32, 960 
1885...... do.... . 638 17,875 | 1899...... do.... 4, 313 107, 500 
1886 ...... do.... 2,232 75, 000 | 1900...... do.... 3, 147 88, 100 
1887 ...... do.... 2,679 100, 000 | 1901...... do.... €241. 691 1, 257, 879 
1888 ...... NOs O A ato Mood 1902 ...... do.... €207, 874 947,089 
1889 ...... do.... 402 7,850 | 1903 ...... do.... € 233, 127 1, 109, 818 
1890 ...... dr cue QU a aed ae 1904...... do.... 127, 292 2, 663, 760 
1891 ...... do.... 1,071 39, 600 | 1905...... do.... 181, 677 3, 706, 560 
1892... do.... 2,400 80, 640 | 1906...... do.... 294,153 5, 096, 678 
1893 ...... do 1,071 42, 000 | 


a Lee, Willis T. Cove Creek sulphur beds, Utah: Contrib. to Econ. Geology for 1906, Bull. U. S. Geol. 
Survey No. 315, pt. 1, U. S. Geol. Survey, 1907, pp. 485-489. 

b Mines and Minerals, February. 1907. 

e Min. and Sci. Press, August 10, 1907. 

4 Manufacturers' Record, May 31, 1906, 

e Includes the production of pyrite. 


21650—m R 1906——70 1103 


1104 MINERAL RESOURCES. 
IMPORTS AND EXPORTS. 


For the last few years the consumption of sulphur in the United 
States has Trees quite regularly, Ape with the general industrial 
growth of the country. The imports, however, have decreased, in 
consequence of the development of the domestic resources. 


Sulphur imported and entered for consumption in the United States, 1902-1906, in 


long tons. 
Crude. F a ia of sul- Refined. | All other. a 
phur. er 
oo ‘Gums Quán | Quan E *Ouan | value. 
lity. Value. tity. Value. tity. Value. tity. Value. | 

1902.......... 170, 601 | $3, 334, 002 738 $19,954 14 $369 27 $3,325 $3, 357, 650 
¡ER ] 85, 990 3,649, 756 1,554 52, 480 160 3,746 29 3, 508 3.709, 600 
1904.......... | 127., 990 2, 462, 360 1, 332 39, 133 163 4,373 41 5, 403 2,511. 239 
195.......... R2, 061 1, 28, 136 572 16, 037 779 19, 960 27 3,352 1,567, 485 
1906.......... 72, 404 1,282,873 1,100 29, 565 709 17,918 28 3, 224 1, 333, 580 


a Includes sulphur lac and other grades not otherwise provided for, but not pyrite. 


~ 


In the following table are given the statistics of imports by coun- 
tries from which the sulphur was exported to the United States and 
by ports at which it was received, for the years 1904-1906, inclusive. 


Statement, by countries and by customs districte, showing the imports into the United 
States of crude sulphur or brimstone each calendar year, 1904 to 1906, in long tons. 


1904. | 1905. 1906. 
es whence exported and customs | __ TEM | CR eh 
istricts, through which imported. Qua ! | | 
n- "e Quan- : ; Quan- , 
—— —i————. T Mec. 
COUNTRY. | | 
Lar rir eq NOTOS LEEREN MTM NOS 18 AA oes te eet: 
United Kingdom......................... 4,214 $96,242 | 1,656 35.733 | 3,N8l $76, 068 
Dt ll a sa E E A nme tower 106,358 | 2,042, 467 | 60.135 1,274,014 | 47,629 Rok, 451 
DUDE A oe eRe rte eae Bie 17,307 301,938 | 12,307 |. 210,191 | 20,848 337, X23 
Other countries...............Luu........ ' 1,106 23.132 R5 1,595 | 46 1.029 
TOV os ena bad 128,885 | 2,463,779 | 83,201 | 1, 522,005 | 72, 404 1, 282,873 
CUSTOMS DISTRICT. | B 
Baltimore, Md........................... ; 4,844 e AA AA A PAE 
Boston and Charlestown, Mass.......... | 17, 988 375,799 | 8,585 171,235 | 7, 552 150, 244 
AA PM A. A AA A cd seas niae 4, 437 
New York, N. A lca de use p Ra 54,665 | 1,033,661 | 44,062 805,041 | 35,798 631.950 
Philadelphia, Pa.......................... 11,050 206,666 | 3,063 47,948 | 5.892 SH, S24 
Portland, Me.................. TES da 23, 660 459,230 | 15,150 286,378 | 7,050 139 581 
San Francisco, Calo. costs gamas 11,601 198,437 | 9.145 131,795 | 12, 192 198,010 
Willamette, Oreg. 2... oleo siue | 3, 308 64,642 2,994 75, 558 3, 530 67, 362 
All OUDOE duele Toe dou Ex Op asse ies | 1,679 31,182 202 4,050 205 4, 456 
dio Y a a N ais 128, 885 | 2,463,779 | 83,201 | 1, 522, 005 | 72, 404 1, 282,873 


SS ——— a ce a LL se a — € -— —— m -— 


In 1906 the United States exported 22,237 long tons of sulphur, 
valued at $460,435. 
SICILY. 


Course of trade.—The Italian Government entered the sulphur trade 
during the year 1906 in the effort to benefit the Sicilian industry, 
which had lost the American trade through the successful develop- 
ment of Louisiana deposits by the Frasch process. 
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For the past ten years the Anglo-Sicilian Company, a combination 
of neuen French, and Italian capital, had controlled the output and 
sale of Sicilian sulphur. Not believing that it would be possible to 
develop a great product in Louisiana, uo company invested a consid- 
erable portion of its profits in a stock of sulphur which finally exceeded 
400,000 tons, for much of which no markel could be found. This 
incubus caused the company to sell out to the Italian Government at a 
rice reported in the press at $12 per ton in Sicily. This advent of the 
talian Government directly into the trade under the title ‘‘Consorzio 
Obligatorio” is an extremely interesting commercial novelty, which 
the Government has not been slow to ald by such special legislation 
as would have probably been difficult for private interests to obtain, 
particularly the granting of a 50 per cent reduction in railroad rates 
on sulphur for export. 
The following table, obtained from information furnished by the 
official report Rivista del Servizio Minerario, gives the quantity and 
value of the sulphur produced in Italy since 1901: 


Production of sulphur in Italy, 1901-1906. 
1901. .long tons.. 554,096 $10, 358, 496 | 1904. long tons.. 519,255 $9,740,776 


1902 ...... do.... 530,938 10,068,811 | 1905 ...... do.... 559,967 10,269,363 
1903 ...... do.... 545,030 10,278,193 | 1906...... do.... 491,949 8,882,163 


Production of sulphur in Italy in 1906, by districts. 


IL AM A eels ate TEN long tons.. 22,107 $433,498 
Caltanissetta. —— ERR PORE do.... 463,770 8,353,718 
jns PU" decison do.... 279 5, 481 
Naples occi ei toss octesrl s Rr cea crees DL ELI do.... >- 5,786 89, 466 

OA A IN ee MU ACE do.... 491,942 8, 882, 163 


Ex orts. ~The production of Sicily, the dominating factor of the 
world’s supply, has fluctuated, as is shown by the following table of 
exports furnished by Mr. Alfred S. Malcomson, of New York: 


Total exports of sulphur from Sicily, 1903-1906, by countries, in long tons. 


Country. 1903. 1904. 1905. 1906. 


AURLFIB A S e oc os hace er Ue hes A ea tee 17,926 23,374 25,111 22.756 
Be E LS ed Sha eS 15, 233 13, 627 14, 442 13,940 
A Amer A eee sols 74,342 103, 042 96, 170 7,536 
A A A A 32,553 31,613 28, 319 34, 967 
Greece and Turkey.......0..0.0..00 20... 0 eee ce eee rre 22,133 25,376 25, 069 26. 560 
Holland «o: ol tea sal iras 5,157 8,122 4, 425 5, 539 
Italves d s a diee etica O cue da cule n AA 45, 572 79,619 99, 633 79,519 
Fortügal AAA A A 14, 064 8,373 13, 196 12, 302 
A ON EPI TL 15, 068 15, 141 16,673 16, 181 
SCANIA. ona ur sab eise ume Ware ted 28, 202 20, 120 18, 288 21, 608 
DAO set cet ae A quM UNE 4,099 4,063 2, 478 3.120 
nited A A A A 19, 210 18, 108 18,847 20, 883 
United States A O ARA Ed one ' 155,996 100, 680 70, 332 41, 283 
Other countries... O O 2. occ eee | 25833 | 24,487 | 23,277 | 21.238 
POUR io a A d e d E E | 475, 478 475,745 | 456, 260 | 387, 432 


a Daily Cons. Reps. No. 2671, September 290, 1906. 
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The following table shows the quantity of Sicilian sulphur received 
at the different ports of the United States in 1906: 


Sicilian sulphur received at the different ports of the United States in 1906, in long tons. 


New York cis cas 35, 798 | Portland, Me................... 7, 050 
Philadelphia................... 850 | Other ports .................... 74 
ORTON S eoe dudes od iia 3, 672 

New Orleans ................... 185 Total 255 O OR. cy 47, 629 


The stocks of sulphur on hand in Sicily, according to Mr. Malcom- 
son, during the years from 1901 to 1906, inclusive, are shown in the 
following table: 


Stocks of sulphur on hand in Sicily, 1901-1906, in long tons. 


1001 Bisons Gots E CEU SS 310,123.11 1904. os 396, 541 
A eee etr REPE 349. 113-1. A ed on pr eee 462, 437 
1909. A p ree ade 301,220 | 1900.54. c9 o RR x renes 529, 115 


WORLD'S PRODUCTION OF SULPHUR. 


The following table shows the estimated quantity of sulphur 
produced by all countries for the years 1904 to 1906, inclusive: 


World's production of sulphur, 1904-1906, in metric tons. 


1904. 1905. | 1906. 


Country. NEUE EM MICA Ern TEE. ERA a E SEES 

Quantity. Value. Quantity. | Value. Quantity. Value. 
United States ................ 129,329 , $2,663, 700 184,581 $3,706, 560 298, 859 $5, 006, ATR 
AUUNDETN sa a a 3, 141 42, 815 1, 700 32, 202 b 1,579 b 30, 000 
div) ESO PERS 3, 595 131,214 3, 510 123, 647 | 4,000 | 125,000 
A PP a 834 16, 673 740 ' 14, 067 b 789 b 15, 000 
A qoe ocio oe ee a tUe 1, 225 25,613 1, 126 23, 353 b 1, 200 b 24, 000 
Hungary.........- esee ee 143 4, 405 135 , b 140 b 4, 200 
VEN vea eve uos nie sneer e i neos dis it 527,563 | 9,740,776 568, 927 10,269,563 499, 814 8, &&?, 163 
ANALE A insurer teu E 25, 587 278, 063 24, 419 259, 650 b 24, 000 b 250, 000 
A A a 2,232 44, 632 2,285 , 43, 421 b 2, 263 b 43, 000 
Sweden ...................... 3 ALE oaudaa E E VU and tee O 
Totals rca 692, 684 | 10, 733, 318 787,426 | 14, 476, 403 | 832,614 | 14,470,041 

a Estimated sulphur content of ores. b Estimated. 


PYRITE. 


PRODUCTION BY STATES. 


Pyrite production increased from 253,000 long tons in 1905 to 
261,422 long tons in 1906. The price, however, showed the strained 
condition of the sulphur industry and declined from an average for 
the year 1905 of $3.71 per ton to $3.56, causing the total value to 
decrease slightly, from $938,492 in 1905 to $931,305 in 1906. 

Pyrite burning entered significantly into the sulphuric acid business 
in 1882, when the product was 12,000 tons. In the next year the 
Davis mine in Massachusetts was opened and effected a large in- 
crease, In 1885 the product had increased fourfold; five years 
later it nearly doubled again, and has rapidly increased since. The 
growth has been due not only to the cheapness of this source of 
sulphur but to the use of the cinder in the blast furnace. 


SULPHUR AND PYRITE. 1107: 


After the celebrated Davis mine in Massachusetts, Virginia devel- 
oped the dominant position in the supply and even increased its 
product in 1906, as is shown in the following table: 


Production of pyrite in the United States, 1904-1906, by States, in long tons. 


1904. 1905. 1906. 


á Aver- Aver- E Ñ Aver- 
tate. 
pire Value. price Ruan: Value. prico Quan: | Value. | price 
4 per A per di per 
ton. ton. ton 
Alabama and Georgia....| 18,369 | $76,101 | $4.14 | 19,928 | $71,863 | $3.61 | 26,173 | $78,817 | $3.01 
California................ 26, 902 | 132,905 | 4.94 | 01,748 | 247,712 4.01 52,026 | 236, 867 4. 48 
Indiana.................. 4,465 | 10,242 | 3.64 3,107 | 11,491 | 3.70 2,579 7,179 2. 78 
Massachusetts and New 
JOTSOY A Socata 26,552 | 115,184 | 4.34 |224,155 | 108,765 | 4.50 (b) b) hanan. 
New York............... 5, 285 17,705 | 3.35 | 11,935 , oe 3. 34 | € 46,218 [c162, 615 3. 52 
OTHO roin eeu octo icis 4, 837 15,918 | 3.29 8,944, 32,770 | 3.06 4, 132 14, 439 3.05 
Virginia................. 120,671 | 440, 7 3.65 | 123,183 | 426,008 | 3.46 | 128,794 | 431, 388 3.35 
Mota -207,081 | 814,808 | 3.93 | 253,000 | 938,492 | 3.71 | 261,422 | 931,305 | 3.56 
a Tnciiités the toduetion of South Dakota. 
b Included in New York. 
¢ Includes the production of Massachusetts. 
Production of pyrite in the United States, 1882-1906. 
1882..long tons.. 12,000 $72, 000 | 1895. .long tons.. 99, 549 $322, 845 
1883...... do.... 29, 000 137,500 | 1896..,...do.... 115, 483 320, 163 
1884 ...... do.... 35,000 175,000 | 1897 ...... do.... 143, 201 391, 541 
1885 ...... do.... | 49,000 220, 500 | 1898...... do....+ 193,304 593, 801 
1886 ...... do.... 55,000 220, 000 | 1899...... do.... 174, 734 043, 249 
1887 ...... do.... 52,000 210, 000 | 1900...... do.... 204, 615 749, 991 
1888 ...... do.... 54,331 167,658 | 1901...... do.... 2241, 691 1, 257, 879 
1889 ...... do.... 93,705 202, 119 | 1902...... do.... a 207,874 947, 089 
1890...... do.... 99, 854 273,745 | 1903...... do.... @ 233, 127 1, 109, 818 
1891...... do.... 106,536 338, 880 | 1904 ...... do.... 207, 081 814, 808 
1892...... do.... 109,788 305, 191 | 1905...... do.... 253, 000 938, 492 
1893 2.2% «x do.... 75,777 256,552 | 1906 ......do.... 261, 422 931, 305 
1894 ...... do.... 105, 940 363, 134 


The more careful attention paid to waste products in copper, lead, 
and precious metal smelting will lead in the near future to the pro- 
duction of much sulphuric acid, and these sources must be taken 
into account. 


IMPORTS. 


The same utilization of the residues from pyrite burning which has 
given stability to production in the United States has also upheld 
the imports, for the large importing concerns profit by the small 
percentage of copper in the Spanish ores. 


Imports of pyrite containing not more than 3.5 per cent of copper, 1901-1906. 


1901. .long tons.. 403,706 $1,415,149 | 1904..long tons.. 422,720 $1,533,997 
1902 ...... do.... 440,363 1,650,852 | 1905...... do.... 511,946 1,774,379 
1903 ...... do.... 420,410 . 1,636,450 | 1906...... do.... 598,078 2,148,558 


a Includes production of natural sulphur. 
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ae the whole world into consideration the trade in pyrite 
shows the following position: In 1904 the product actually mar- 
keted as pyrite (that is, chiefly for its sulphur content, which was 
reckoned at 45 per cent) amounted to 1,693,492 long tons, displac- 
ing 762,071 long tons of sulphur. In 1905 the corresponding figures 
were, pyrite 1,742,686 long tons, equivalent to 784,209 long tons of 
sulphur displaced. 


: World's production of iron pyrite and quantity of sulphur displaced, 1901-1905, in long tons. 


Country. | 1901. 1902. 1903. | 1304. 1905. 
A O 393, 307 142, 708 153, 543 150, 292 176, 258 
o A bacs enar on his 302, 605 313,204 | «324, 212 267, 268 262, 907 
Portugal.........................eeeeeees. 331, 641 407,173 370, 253 371,540 346, 928 
Uni A oer ouverte RU Ore 234, 825 207,874 233, 137 253, 000 261, 422 
Germaüblv. coro d Ea 154, 954 162, 613 168, 307 172, 030 182, 448 
A 6s oases ale ees t tite wade rd 100, 283 101, 016 127, 887 131, 499 158, 461 
GN BOTY A A bU 92, 428 : 96, 560 96, 618 105, 165 
A eain Exe a eu s 87, 900 91, 704 99, 857 110, 240 115, 814 
A O duas 31, 483 31, 800 33, 039 29, 499 29, 236 
Newfoundland............................ 7,532 26, 000 42, 000 60, 200 50, 720 

RU ca poe need 30, 248 26, 048 22, 420 (d) (5) 

United Kingdom......................... 10, 241 9, 168 9, 639 10, 287 12, 186 
Bosnia and Herzegovina.................. | 4, 498 5, 088 6, 484 10, 256 18, 745 
¿A AA 1D) 099 709 1, 058 961 
BW GON. ous ou cai A coUe qas pa ME i NiL (5) 7,670 15, 705 , 435 
A Pe ceu Apa EN PR ; 1,782,104 | 1,629,901 | 1,694,717 | 1,093, 492 1, 742, 686 

Sulphur displaced c............... , 947 i , 823 762, 071 ; 


aIncludes Algeria. 
b Statistics not available. 
¢ Based on estimated 45 per cent of sulphur content. 


CONSUMPTION OF SULPHUR IN THE UNITED STATES. 


The consumption of domestic and imported sulphur and of the 
sulphur content of domestic and imported pyrite, which taken 
S pad constitute the total domestic consumption, is given in the 
following table: 


Consum ption of sulphur in the United States, 1904-1906, in long tons. 


Source. 1904 1905. 1906. 
Domestic sulphur and sulphur content of pyrite.. ......... ...... ...| 220,478 | 295,527 411, 793 
Imported sulphur...........................uuuess. A A dean anon acies 129, 532 84, 339 74, 441 
Sulphur content of imported pyrite8.................. epee rt tre ree | 190,224 | 230,376 260, 135 


Total domestic consumption............... — Delano ...| 540,234 | 610,242 755, 369 


a Based on average sulphur content of 45 per cent. 


BARYTES. 


By Ernest F. BURCHARD. 


CHARACTER. 


Barytes or heavy spar is barium sulphate, the chemical formula of 
which is BaSO,. he mineral is composed of barium monoxide 
rae hee BaO), 65.7 per cent; sulphur trioxide (SO,), 34.3 per cent. 

he specific gravity is 4.3 to 4.6; the hardness, 2.5 to 3.5.  Barytes 
is usually a white, opaque to translucent crystalline material, about 
as hard as calcite, but differing from the latter by its greater weight 
and the fact that it does not effervesce with acids. A common form 
of the mineral is that of an aggregate of straight or slightly curved 
plates. It also occurs in granular, fibrous, and earthy masses, and in 
stalactitic forms, as well as in single and clustered crystals. In nature 
the material is rarely pure, the most common impurities being silica, 
lime, magnesia, and the oxides of iron and aluminum. Commercial 
grades as mined carry 95 to 98 per cent barium sulphate and 1 to 3 
per cent silica. 


DISTRIBUTION. 


Barytes occurs commonly in veins as a gangue of metallic ores, and 
also in veins in sandstone and limestone, or as a replacement of lime- 
stone. Differential weathering of the limestone and barytes has given 
rise to deposits of barytes embedded in residual clay. It thus may 
have a wide range in geologic age and an extensive distribution. The 
principal sources, however, are limited to two districts—that of Mis- 
souri and the Appalachians. In Missouri the counties of Washington, 
St. Francois, Crawford, Cole, and Miller are producers, Washington 
County furnishing three-fourths of the output of the State. The 
Appalachian district includes contiguous portions of Virginia, Ten- 
nessee, and North Carolina. Considerable barytes has been found also 
in the Cumberland Valley in southern Pennsylvania, although but little 
has been produced there. 


USES AND REQUIREMENTS. 


One of the principal uses of barytes is as a white pigment; and, in 
order that the material may be suitable for such use, it must, when 
cleaned, be free from calcium carbonate, silica, iron oxide, or manga- 
nese oxide. Other usesare in the manufacture of paper, cloth, rubber, 


barium salts, and as an adulterant. 1109 
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PREPARATION. 


The principal steps in the preparation of barytes for market are 
hand co bing, sorting, crushing, washing or jigging, bleaching, grind- 
ing, and pulverizing. Such associated minerals as galena, quartz, 
calcite, and limonite, when occurring massive or as surface stains on 
the barytes, can be removed largely by hand cobbing during mining; 
but when galena or iron stains are scattered through the nal! 
crushing and washing may serve to clean the barytes completely. 
The greater portion of the material that is mined is bleached. 


DEVELOPMENT AND TRADE CONDITIONS. 


Deposits of barytes in general are so scattered and so small that the 
problems connected with their exploitation are those of handling the 
material and getting it to market rather than of mining. The problem 
that confronts the manufacturer at times is the difficulty of accumu- 
lating sufficient barytes to keep a mill running continuously. Where 
barytes occurs in residual clay and soil the best way to handle it would 
be with steam shovel and log washer; but since few, if any, deposits 
are large enough to warrant the installation of such a plant, and water 
is not everywhere plentiful, the slower hand methods of mining, cob- 
bing, and rocking must be employed. The workings in the Appa- 
lachian district usually consist of open cuts, and in Missouri of ** gopher 
holes." The deposits at present worked in the Appalachain district 
lie in valleys within a short wagon haul of a railroad, but good and 
abundant deposits still exist too remote from railroads to be worked. 
In some instances deposits are worked where the cost of teaming is 
E than the cost of mining. Mills are situated at Bristol, Hona- 

er, Lynchburg, Pounding Mill, and Richmond (a new mill), Va., at 
Knoxville and Sweetwater, Tenn., and at Stackhouse, N. C. 

The mill at Sweetwater, Tenn., together with the general processes 
for milling barytes and converting part of it into barium sulphide 
has been described.” 

The ore is mined in the Sweetwater district on royalty from open- 
ings about 34 miles south-southwest of the town, near the border of 
Monroe County, where it is found in pockets of clay overlying Knox 
magnesian limestone. The clay cover is very deep, 40 feet or more 
in places. The barytes occurs in nuggets, lumps, and bowlders, from 
the size of an egg to that of a flour barrel. The material is stained on 
outside surfaces and in cracks by iron oxide and is mixed with a small 
p of chert and limonite. The Sweetwater barytes yields 
readily to grinding and improves in whiteness with depth of workings, 
which have reached about 100 feet. 

Developments are reported to be particularly active in southern 
Virginia, and production has been begun in Alabama. Without 
exception the producers of barytes in the Appalachian district have 
found trade conditions better in 1906 than in the preceding vear. The 
demand increased during the year until it exceeded the supply, and 
consequently prices became higher. The inability of supply to meet 
demand was due to a scarcity of available ore in some places which 
had formerly been steady producers and to failure of transportation 
facilities at critical times. A further result of the exhaustion of old 


a Min. Industry during 1905, vol. 14, 1906, pp. 14-45. 
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deposits has been the development of others not so favorably located 
for cheap mining and transportation. In Cocke County a fissure vein : 
carrying 7 feet of crystalline, high-grade barytes has been reported 
opened at a depth of 150 feet. From other localities, particularly 

aston County, N. C., quantities of good ore are reported as available. 

Although but a comparatively small quantity of barytes was pro- 
duced in Kentucky in 1906, preparations have been made that will 
insure a larger output in 1907. The localities thus affected are in 
Caldwell, Bourbon, Bo le, Garrard, Hubbell, Jessamine, and Lincoln 
counties. A 50-ton mill is planned to be built at Nicholasville. 

The barytes or *‘ tiff” industry in Missouri is cre on a princi- 
ple similar to that in the Appalachian district. ills are located at 
St. Louis and at Mineral Point, and materials mined in a small way 
from shallow holes are brought by the mill agents, who make weekly 
rounds through the “*tiff” district, which is mainly in Washington 
County. Here mining is done largely under lease, royalties runnin 
from 25 to 50 cents per ton, the price paid the miner being regulate 
by the market. The barytes occurs in scattered deposits in Washing- 
ton and adjacent counties. The country rock is principally chert 
magnesian limestone of Ordovician age, associated with strata of sand- 
stone and chert. The barytes occurs massive, filling veins and mixed 
with other minerals, particularly lead. It occurs also in lenticular 
sheets, forming large bodies with red clay between the layers and 
suggesting that the barytes has replaced a series of thin beds of lime- 
stone. Over the surface of this district weathering has reduced the 
limestone to red clay to great depths, and the barytes, being more 
resistant than the limestone, remains in the clay. It is thus found 
from the grass roots down to solid rock, in masses of more or less 
richness, mixed with clay, chert, and galena. "The barytes occurs in 
loose lumps from the size of an egg to that of a bushel measure. The 
associated iron-oxide scale and galena cubes are chipped off by hand 
and the latter are saved to be sold as a by-product, since surface lead 
mining has ceased to be of primary importance in this district. 

The conditions of trade in Missouri during 1906 were highly satis- 
factory to the majority of producers. Increased demand, with prices 
trending steadily higher, is the general record. 


PRODUCTION. 


In 1906 the quantity of crude barytes mined in the United States 
amounted to 50,231 short tons, valued at $160,367. This value is that 
of the crude barytes at the mines, hand cobbed, and ready for ship- 
ment to the mill. This production shows an increase in quantity of 
1,996 tons, and in value of $11,564, over that of 1905, which was 
48,235 short tons, valued at $148,803. The value per ton shows the 
following steadily increased averages since 1904: 1904, $2.66; 1905, 
$3.08; and 1900, $3.19. 

Of the States producing barytes Missouri still ranks first, and shows 
an increased production for 1906. Virginia reports a largely increased 
production, and Alabama enters the field as & producer. 

In addition to the quantity of crude barytes reported as mined in 
the United States there has been reported as refined by mills in Mis- 
souri, North Carolina, and Tennessee together a total of 26,261 short 
tons, valued at $343,675, and from Virginia alone 14,388 short tons, 
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valued at $175,432. This gives an average value for refined barytes 
of $12.77 per short ton throughout the country, and this average is a 
very representative figure. F rom 50 to 88 per cent of the refined 
barytes was floated for pigment at the various mills, while the remain- 
der was sold for other purposes, including manufacture of cloth, 
paper, and barium salts. 

he following tables give the quantity, total value, and average 
price per ton of the barytes produced in the United States in 1904, 
1905, and 1906, by States, and the annual output since 1882: 


Production of crude barytes in the United States, 1904-1906, by States, in short tons. 


1904. 1905. | 
l 
Aver- |. Aver- 
State. age age 
Quantity.| Value. | price Quantity.| Value. | price Quantity. 
! per per 
| ton. | ton. 
Missouri........ | 25,498 | $75,552 | $2.96 26, 761 $84,095 | $3.14 28, 869 
North Carolina.) 13,413 | 339301 2.53 5519 | 21,515 | 8,9 ' (a) 
Tennessee ...... | b15, 602 34, 024 2.18 b 9, 487 15, 325 1. 62 5,247 
Virginia ........ | 1h24 | 3,42| Zso) 6,468 | 27,538 | 4.30 | 11,77 
Other Sintesi A. A tine leds SA ea e E DE € 4, 340 


Total ..... | E 174, 958 


zm 48, 235 148, 908 | 3.08 | 60,231 


aIncluded in Other States, 
b Includes a small production from Kentucky. 
c Includes the production of Alabama, Kentucky, and North Carolina. 


Production of crude baryles, 1882-1906. 


Short tons. Short tons. 
LASS Jen Boo etra A 22, 400 | TROD Le DEus ESO PROR RM vie eg 21, 529 
ID c MARRE EUN 30, 240 | 1896........... FOOD FOE 17, 068 
E 28, 000 | TROT cade. cpeescotc ino piper 26, 042 
| Coin tt orsa Revenu etis pU TO- LEE E 31, 306 
IRE. 2 i adus oboe See eae rd IA aree oue te ua mu wet 41, 894 
IBS Luar als aei dala e urs EE 16 800 | TO da desde ceni 67, 680 
A I eel E RON ED 29 400 | 190l esce quite cretam deuten 49, 070 
[SSO A II E 21,460] T02 S Led eue cial 61, 668 
TREO oreet x a Ave ise 21-9 TT A A skr 50, 397 
p.01 MEME RU DUNS 31,069 | 1904 ns sean ale 65, 727 
1800 iS 32, 108 | 1900 iras asi as 48, 235 
A A ee La der 285,010:1^1900 7.2426 ECC aa 50, 231 
INO] A TA 23, 335 

IMPORTS. 


A ruling of interest and importance to manufacturers of barium 
compounds is the decision of the Treasury Department of July 26, 
1906. .By the terms of this decision precipitated barium carbonate 
became dutiable at the rate of 25 per cent ad valorem under the 
provisions of paragraph 3 of the tariff act of 1897. Up to November, 
1901, barium carbonate, or witherite, had been on the free list; at that 
time it was made dutiable, but the duty was soon set aside. Thus for 
several years previous to 1906 the material was imported duty free under 
the name witherite, or native carbonate. This gave opportunity for 
large quantities of Ca pera carbonate to be brought into the coun- 
try under an erroneous designation. The addition of the duty to pre- 
cipitated carbonate has permitted a revival of its manufacture in this 
country, and at present at least one plant, that of the W. D. Gilman 
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Company, at Sweetwater, Tenn., is engaged in its production. This 
plant has an output of 2 tons daily and 1s producing an excellent grade 
of material, testing 98.5 per cent BaCO,. 

In the following table are given the quantity and value of the manu- 
factured and crude barytes imported into the United States since 1902: 


Barytes imported and entered for consumption in the United States, 1902-1906, in short tons. 


Manufactured. | Unmanufactured. 
Year 0 ee APS 
Quantity. | Value. | Quantity. | Value. 
AR IN 3,908 | $37,389 8, 929 $14, 322 
O 5,716 48, 726 7,105 22,777 
A ge Sara donc wdc Hawes ee bona ne Rabe a eA Cp es 6, 630 48, 658 7,492 27, 363 
A A DE Eu us uei udi E ees ae 4, 803 39, 803 14, 256 Ds 459 
: iyo 


The table below gives the kind and value of the imports of various 
` other barium compounds in 1904, 1905, and 1906: 


Value of the imports of barium compounds in 1904, 1905, and 1906. 


Barium compound. 1904. 1905, 1906. 
Witherite, barium carbonate........ 00... ccc cee cece twee Re cono $16,133 | $45,073 $55, 405 
Barnim binox idea. lo eos eeeuncickis ETE 102,076 | 111,856 | 152,403 
Baritine- Chloride: ii A on 43, 694 47, 386 65, 242 
Blanc fixe, or artificial barium sulphate....... 000.0... ccc cee cece ees 60, 901 53, 112 61, 961 
TOU side desta Shwe he nee Ai 242,804 | 257,427 335, 011 


CANADIAN PRODUCTION. 


TE to the Geological Survey of Canada there were produced 
in 1906 in the Dominion 4,000 short tons of barytes, valued at $12,000, 
as against 3,360 short tons, valued at $7,500, in 1905. 


STRONTIUM. 


The most common ores of strontium are celestite, the sulphate of 
strontium (SrSO,), and strontianite, the carbonate of strontium 
(SrCO,). Celestite occurs associated with limestones, and also with 
beds of clay, rock, salt, gypsum, and deposits of sulphur. Localities 
where it has been observed in the United States are on Drummond 
Island, Lake Huron; Put-in-Bay, Lake Erie, Blair County, Pa.; 
Brown County, Kans.; and about 5 miles north of Austin, Tex. The 
latter deposit was described by Dr. J. H. Pratt“ in 1905, and in 1907 
it was visited by Mr. F. L. Hess, of the United States Geological 
Survey, who reports the presence of strontianite in the deposit as an 
alteration product of the celestite. 

No strontium ore was shipped from the Texas deposit in 1906, and 
no production has been reported from the United States. Limited 
quantities of the material are converted in Germany into the soluble 
salt strontium nitrate, which is used chiefly to produce red fire in 
pyrotechnic displays. 


a Pratt, J. H., Mineral Resources United States for 1904, U. S, Geol. Survey, 1905, pp. 1101-1102, 
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Imports.—Strontium salts valued at only $108 were reported by the 
Bureau of Statistics for 1906. This does not represent the total value 
of this material imported, since a single firm manufacturing pyro- 
technic goods has reported an annual consumption of $5,000 worth of 
strontium nitrate, which it imports from Germany. Evidently the 
importation has been reported as some other substance, or else it has 
been grouped with other materials. 


RECENT LITERATURE. 


The following papers represent the important articles of recent date 

pertaining to the occurrence and technology of barytes: 

ENGINEERING AND MINING JOURNAL. Barytes: Mineral industry during 1905, New 
York, 1906, pp. 42-45. 

HicGins, EDwIN.  Barytea and its preparation for the market: Eng. News, vol. 53, 
February 23, 1905, pp. 196-198. 

Jupp, Epwanp K. The barytes industry of the South: Eng. and Min. Jour., 
April 20, 1907, pp. 751-753. 

LAKES, ARTHUR. A new and large deposit of barytes in Idaho: Min. Reporter, 
August 16, 1906. 

MiLLER, A. M. The lead and zinc bearing rocks of central Kentucky, with notes 
on the mineral veins: Kentucky Geol. Survey Bull. No. 2, 1905, pp. 21-35. 

Pratt, JoskPH HybE. Production of barytes in 1904: Mineral Resources U. $, 
for 1905, U. S. Geol. Survey, 1906, pp. 1095-1101. 

Stose, GEORGE W. — Barite in southern Pennsylvania: Bull. U. S. Geol. Survey, 
No. 225, 1904, pp. 515-5106. 


MINERAL PAINTS. 


INTRODUCTION. 


The materials grouped here under the head of mineral paints in- 
clude such iron ores as are ground and used in the manufacture of 
metallic paints; ochers and other clays, rich in iron oxide, which are 
used for the yellow and brown pigments (ocher, umber, sienna) and 
which are occasionally roasted to give red pigments, and fine-grained 
slates and shales of attractive colors, which are ground for use as 
paints. Many other minerals or mineral products are used in the : 
ps trade, such as ome chrome, talc, asbestos, barytes, etc., 

ut they are disregarded here, being reported in other sections of the 
volume. Other paints, as Venetian red, litharge, white lead, orange 
mineral, etc., are purely ‘chemical products, and as such do not, 
strictly speaking, come within the scope of this volume, though a 
brief statement as to their production is given for comparison. Zinc 
white is, however, included, as it is made directly from the ore without 
previous matallurgical processes. 


PRODUCTION. 


In 1906 the total production of the natural pigments, consisting of 
metallic paint and mortar colors, ocher, umber, sienna, zinc: white, 
slate, and carbonaceous shales and schists amounted to 124,601 short 
tons, valued at $6,521,104, as against 125,202 short tons, valued at 
$6,245,173, in 1905, a decrease of 601 short tons in quantity in 1906, 
but an increase of $275,931 in value. 

The decrease in quantity is due chiefly to greater care in eliminating 
from the al returns such pigments ás are not directly manu- 
factured from mineral raw materials. On examining the table it 
will be seen that the decrease fell almost entirely in the undefined 
class of “other pigments," while all of the true mineral paints showed 
a decided increase, except umber and sienna and mortar color, 
which decreased slightly. 

The following table shows the production of the various mineral 
paints from 1903 to 1906, inclusive: 


Production of mineral paints, 1903-1906, in short tons. 


1903. l 1904. | 1905. | 1906. 
Kind. ue E M 2 AUR A SENT 
bil Value. pnus Value. Pire | Value. | pod Value. 

Ocher............| 12,524 | $111,625 | 16,826 | $110,602 13,402 | $126,351 | 15,482 | $148,049 
se MH | 666 | 15,367 522| — 12,900 689 ' — 17.004 657 17,394 
Metallic paint... .) 25.103 | 213,109 | 19,357 | 204.377 | 016,489 — 176,722 | 17,992 | 204,026 
Mortar color...... | 10,863 | 101, 792 1.525 $4,426 | 10.394 1 120,430 | 10,309 | 111,720 
Zinc white. ....... 62,062 | 4,801,718 63,363 — 4, SUN, 482 68,603 5,520, 240 74,680 | 5,999,375 
Slate b............ 7,105 | 29,02 | 50! 7 53,709) 5,181 44.108} 5,45] 40, 540 
Other pigments. .|..........]........... 2,736 | 27,300 | 10,344 | — 240,318 j......... |... .-..-- 
* Total.......| 119,224 | 5,302,640 | 115, 699 | 5,301, 916 | 125, 202 | 6, 245, 173 | 124, 601 | 6,521, 104 

2 Includes a small quantity of unground material. b Slate and shale ground for pigments. 


1115 


1116 MINERAL RESOURCES. 


OCHER, UMBER, AND SIENNA. 
PRODUCTION. 


The quantity of ocher mined in the United States in 1906 amounted 
to 15,482 short tons, valued at $148,049, as against 13,402 short tons, 
valued at $126,351, in 1905, an increase in 1906 of 2,080 tons in 
quantity and of $21,698 in value. The bulk of the ocher now pro- 

uced in the Cartersville district of Georgia is not used directly as a 
mineral paint but in the manufacture of linoleum and allied products. 
Pennsylvania continues to rank first in quantity of ocher produced 
in the several States. Virginia shows a considerably increased pro- 
duction, and for the first time ocher is reported from Kentucky. 

In 1906 the combined production of umber and sienna amounted 

` to 657 tons, valued at $17,394, as compared with 689 tons, valued at 
$17,004 in 1905, a decrease of 32 tons in quantity in 1906, but an 
increase of $390 in value. 


Production of ocher, 1903-1906, by States, 1n. short tons. 


1903. | 1904. | 1905. | 1906. 

State ET - i i NTC cin cH ERVIN E 
Quantity.| Value. | Quantity. | Value. (Quantity. Value. Quantity.; Value. 
as z —— l O EI O SA, IE AN AR pot ec PA €— 

California........ (a) (a) 412 | $4,750 780 | $5,900 500 $4. 470 
Georgia ......... 5,212 | $47,908 4,752 | 44,142 4,209 | 43, 481 5,550 58, 350 
Pennsylvania... 4,937 | 34.782 4,077 | 29,355 7,789 | 72,360 8, 597 79,244 
Vermont........ (a) (a) 2,176 5, 200 (a) (a) (a) (a) 
OtherStates.... 62,375 | 528,935 | ¢5.409| c27,155 | 4624 d 4,610 e835 € 5.985 

Total...... 12.524 | 111,625 | — 16,826 | 110,002| — 13,402 | 126,351 15,482 | 148.049 


a Included in Other States. 

ò Including California, Iowa, Vermont, and Virginia. 

c Including Arkansas, lowa, Vi , and Indian Territory. 

d Including Iowa, Vermont, and Virginia. 

e Including Alabama, Iowa, Kentucky, Vermont, and Virginia. 


Production of ocher, umber, and sienna, 1902-1906, 1n short tons. 


Ocher. | Umber. Sienna. | Total. 
Year. M TIU CI PECES | > Sc —— 
Quantity. | Value. | Quantity.| Value. |Quantity.| Value. |Quantity.| Value. 
1902.............. 16,565 | $145, 708 480 | $11,230 189 | $4316, 17,234 | $161,254 
1003.21. ie lonis 12,524 | 111,625 0666 | 15,367 |...........].-.--.---- 13,190 | 126,992 
1904: ........ 16,825 | 110,602 a 522 0804.0. ie doe IA 17,348 | 123,562 
1905 co. 13,402 | 126,351 a680 | 17,004 |............ e 14,091 | 143,355 


pr —— À— 15,482 | 148,049 a 657 I6 904 A ome her 16, 139 165, 443 


a Includes the production of sienna. 
IMPORTS. 
The imports of ocher, umber, and sienna for the last five years are 
as shown in the following tables: 
Imports of ocher, 1902-1906, in pounds. 


Dry. Ground in oil. 
Year. —— oe odo MM 
Quantity. Value. | Quantity. | Value. 

A eae ure | 9,987,516 | $107,285 | 19, 668 | $1,013 
1903............ MEN | — 9, N39, 999 99, 269 20, 335 1, 178 
1004.55 5 o eo oe e | — 9,430,916 93, 137 12, 756 583 
TM oiv 10, 616, 196 91,67: 15, 985 880 | 10,632,481 
1 eoi | 11, 316, 868 97, 830 113, 049 2, 233 11, 429, 917 
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Imports of umber, 1908-1906, in pounds. 


| Dry. Ground in oil. | Total. 
Year. OE AE T ERSRES CNEA 
|, Quantity. Value. Quantity. Value. | Quantity. Value. 
————— a a A |——————M—— SS A A 
| 
JOON PETA ET AE ET 2,159,914 | $17,685 9,656 $587 ; 2,169,570 | $18,272 
O adiós 2,261,793 19, 727 13, 133 784 2,274,026 | 20,51 
o aio a e ada | ; ,201 , 1€ 6, 7&3 461 2,587, 284 21, 224 
W906 criar | , H8, 539 |- 23, 732 6, 028 418 | 2, 954, 567 24, 150 
Imports of stenna, 1903-1906, in pounds. 
Dry. | Ground in oil. Total. 
Year. - e : UE M nonc E M - 
Quantity. Value. | Quantity. ! Value. Quantity. Value. 
1001. cos ec oue tee tues: 1, 873, 532 $28, 447 1, 387 | $123 1, 874, 919 $25, 570 
A PRESS 1, 286, 301 22,118 5,770 306 1, 292,071 22,514 
1905. RE EVI 1, 737, 909 26, 007 2, 886 227 1, 740, 795 26, 324 
ji) ia 1,941,664 32,673 Reb ka T dE DER 1,941, 664 32, 673 


WORLD’S PRODUCTION OF OCHER. 


In the following table is given the output of ocher in the principal 
producing countries of the world for the years 1901 to 1905, inclusive, 
as far as the statistics are available: 


World's production of ocher, 1901-1905, in short tons. 


United States. | United Kingdom. | France. | German Empire. 
Year. eta E i of e A TU v ea LET S pL E 

Quantity.! Value. | Quantity.) Value. | Quantity.| Value. | Quantity. Value. 

———— )] -m m LlLl _ ———_ AN AE RNE -r m o ———M 
10) p 16,711 | $177,799 16, 287 $69, 585 | 30,357 | $275,930 | 77,047 | $102,385 
1902 tan 16,565 1 145, 708 18,999 | 112,030 | 38,326 | 361, 687 15,374 27.863 
cs Sup 12,524 | 111,625 15, 844 82, 839 31,524 | 652,811 21, 479 53,201 
1004 O 16,826 , 110,602 17,076 | 88,656 | — 38,520 | 630,192 21, 062 26, 280 
AAA 13, 402 | 126, 351 18, 185 15, 238 | 41,067 ¡ 650, 003 20, 175 40, 369 
Canada. Belgium. Japan. | Cyprus. 

Year. Se SS Se ee eS = E E 

Quantity.| Value. | Quantity.) Value. Quantity.) Value. | Quantity. Value. 
TOOT TP NS 2, 233 | $16, 735 2,315 $8, 400 | ES eee inc eet a 2, 643 $6, 505 
Was 4,955 | 30, 495 220 MO aerea AA a 2,093 4, 540 
LOS RAE m 6, 226 32, 440 220 rry PROPONIT a 3, 506 7,499 
1904. 5a rent 3,025 + 24,995 406 1,592 192 $764 a 2,540 5, 531 
23 243 a 3,092 6, 817 


LO Leere hears 5, 105 i 34,675 683 2, 084 


a Umber exports. 


METALLIC PAINT. 


PRODUCTION. 


The production of metallic paint and mortar colors in 1906 
amounted to 28,301 short tons, valued at $315,746, a fair increase 
over the 1905 production, 26,983 short tons, valued at $297,152. 

Pennsylvania is the largest producer of metallic paint, with New 
York second, the other States given in the order of their production 
being Tennessee, Wisconsin, Ohio, California, Maryland, Connecticut, 
and Vermont. 
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The following table gives the production of metallic paint and 
mortar colors from 1903 to 1906, inclusive: 


Production of metallic paint and mortar colors, 1903-1906, by States, in short tons. 


1903. | 1904. | 1905. | 1906. 
State. Po = Mone ra ere Sa E o 
Quantity.| Value. | Quantity.! Value. | Quantity.| Value. | Quantity. Value. 


| 
Maryland and, 


Tennessee. ocn lens a5, 292 | $36,071 6,209 | $40,192 5, 625 51, 800 
New York....... 11,022. $95, 799 4,550 | 53,130 | 7,159 76,090 7, 106 79. 060 
OO a...an.. Ti 12,020 1,750} 21,300 1,589 | 20,360} — €1,929 19. 360 
Pennsylvania ...| — 12,920 | 135,010 7,710 | 107, 609 8,506 | 123,570 11,021 | 135,086 
OtherStates....|  11,253| 72,072|  d7,580| 70,673 e3,430 | 36,040! £2,420 29, 440 

Total...... 35,966 | 314,901 26,882 | 288,803 | 26,983 | 297,152 | 28,301 | 315,746 


a Includes the production of Tennessee only. 

b Includes a small quantity of unground material. 

¢ Includes also a very small quantity from Connecticut and Vermont. 
d Alabama, New Jersey, and Wisconsin. 

e California, New Jersey, Virginia, and Wisconsin. 

f California and Wisconsin. 


SLATE AND SHALE. 


PRODUCTION. 


The principal States producing slate and shale, ground and used as 
igments, are Pennsylvania and New York, small quantities also 
being reported from Arkansas and Iowa. The quantity reported in 
1906 was 5,481 short tons, valued at $40,540. 
In the table following is given the production of slate and shale 


ground for pigment from 1903 to 1906, inclusive: 


Quantity and value of slate and shale ground for pigment, 1903-1906. 


1903........short tons.. 7,106 $59,029 | 1905........ short tons.. 5,181 $44, 108 
1904: 2 eroi do....45,370 53,709 | 1906.............. do.... 5,481 40,540 


a Includes mineral and carbon black. 


ZINC WHITE. 


PRODUCTION. 


The production of zinc white, or zinc oxide, continues to increase, 
the output for 1906, 74,680 short tons, valued at $5,999,375, showing 
a gain of more than 41 per cent over the production reported five 

ears ago. 

The Pilone table gives the production of zinc white from 1903 to 
1906, inclusive: 


Production oj zinc white, 1908-1906. 


1903 ....short tons.. 62,962 $4,801,718 | 1905 ...short tons.. 68,603 $5, 520, 240 
1904 ......... do.... 63,363 4,808,482 | 1906........ do.... 74,680 5, 999, 375 


IMPORTS. 


The following table shows the quantity of zinc white, dry and in 
oil, imported into the United States in the last four years: 
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Imports of zinc white, 1903-1906, in pounds. 


== ps 


» Dry. In oil. i | Total. 


Year. CIO ke ee IM ee RS E 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
IL n m E EE E ERE 3, 487,042 | $171,932 166,034 | $16,562 | 3,653,076 |. $188, 494 
Du c P" 2,585,661 | 138,674 224, 244 26,430 | 2,809,905 165, 110 
1905. ende eot ventole os dup uu 3,436,367 | 196,220 342, 944 40,542 | 3,779,311 236, 762 
jl d DEIN 4,191,476 | 251,609 292, 538 36,457 | 4,484,014 288, 066 


LEAD PAINTS, LITHOPHONE, AND VENETIAN RED. 
PRODUCTION. 


Under this head are included white lead, red lead, Venetian red, 
etc., which can not properly be classed as mineral paints, as they are 
secondary products and are not made from crude minerals. 

On examining the table it will be seen at once that there are serious 
discrepancies between the relative quantities of white lead reported 
“dry” and “in oil" for 1905 and 1906, respectively. Similar dis- 
crepancies have occurred in past years, but it is hoped that the use 
of the revised statistical card. as arranged and sent out for the 1907 
production, will insure greater accuracy in the future. The relative 
duene of white lead “dry” and “in oil” shown in the 1906 

gures are probably close to the truth, while the 1905 figures show 
entirely too high an output of white lead “dry” and a correspond- 
ingly too low output of white lead “in oil.”’ 


Production of white lead, sublimed white lead. zinc lead, red lead, litharge, orange mineral, 
lithophone, and Venetian red, 1903-1906, in short tons. 


1903. 1904. | 1905. | 1906. 
Quan- | : Quan- Quan- Quan- , 
tity. | Value. tity. Value tity. Value. tity. Value. 
White lead: 
In oll. o 62, 674 ($7, 482, 487 | 58, 332 ($6, 935, 620 | 62,767 1$7,577, 437 | 93,763 ¡$12, 357, 632 
DEY osc ins 31,212 | 5,355, 160 | 65,014 | 6,821,309 | 73,909 | 8, 261,212 | 38,318 | 4,571,618 
Sublimed white lead..... 4, 296 386, 640 | 6,477 550,587 | 6,977 732,585 | 7,988 958, 440 
Zinc lead................ 4,500 247,500 | 5,779 404,530 | 6,77 474,530 | 8,124 681, 292 
n lend «Sos J pee ee poses o e 1,022, 754 | 10,271 | 1,206,073 | 16,378 | 2,049, 888 | 13,808 | 1,924, 288 
tharpo. A es 10, 321 | 1,116, 361 
Orange mineral......... 65] 100, 693 \ 9, 839 | 1,084,093 | 19,878 | 2,307,233 | 18,910 | 2,551, 346 
Lithophone............. DER Vr ANNAM SES AA rev A 4, 300 311,500 
Venetian red............ y 7,425 134,635 | 7,449 137,737 | 6,879 | + 137,541 | 13,526 198, 394 


IMPORTS. 


The following table gives the quantity and value of the imports of 
white lead, red lead, litharge, orange mineral, and Venetian red from 
1903 to 1906, inclusive: 


White lead, red lead, litharge, orange mineral, and Venetian red imported, 1903-1906, in 


pounds. 
| White lead. | Red lead. | Litharge. | Orange mineral. | Venetian red. 
Year. Vue E. d. "a RON Ic MEM E E 
Quan- | y Quan- r Quan- | y Quan- |. Quan- ; 
tity. Value. tity. Value. tity. Value. tity. Value. tity. | Value. 
1903........ 453, 284 1824, 595 | 1,152,715 ($40, 846 | 42,756 | $1, 464 | 756,742 ($36, 407 | 4, 867, 156 | $43,769 
1904........ 587,338 | 33,788 836,077 | 30,115 | 44,541 | 1,500 | 766, 469 | 37,178 | 4,937,397 | 40,270 
1905 597,510 | 34,722 704, 402 | 26,553 | 117,757 | 4,139 | 628,003 | 31,106 | 4,558,998 | 39,585 
1906........ 647,636 | 41,233 | 1,093, 639 | 50,741 | 87,230 | 3,737 | 770,342 | 42,519 | 5,432,732 | 43,091 
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GEOLOGY AND TECHNOLOGY. 
By Epwin C. EckEr. 


METALLIC PAINTS OF THE LEHIGH GAP DISTRICT, PENNSYL- 
VANIA. 


During the summer of 1906, while the writer was in southeastern 
Pennsylvania examining the brown iron-ore deposits of that region, 
advantage was taken of a favorable opportunity to examine the well- 
known ''paint-ore" mines and works near Lehigh Gap, in Carbon 
County, Pa. 

A typical geologic section in this district would be about as fol- 
lows, from above downward: 


Geologic section containing paint ore, Lehigh Gap district, Pennsylvania. 


Black slates (Marcellus). Feet. 
Clayey limestone ( Upper Helderberg”) 2.0 ......0.....2-2-.000 ee eee eee eee 0- 6 
Cima ca dan takes tices is 0- 1 
Paint Ot E O A SES ce d aem ndu E EE 0- 6 
(ly E cae est ee E E E E IU EE eer E eat E E 2-20 


Sandstone (Oriskany). 


The paint ore is an impure iron carbonate containing considerable 
clayey matter and some lime carbonate. Near the surface it weath- 
ers into brown oxide of iron. The “bed” of paint ore is not continu- 
ous, but thickens or thins, and in places disappears entirely. As to 
its continuity in depth no definite data are available, but at several 
mines the ore is said to thin markedly in depth, while the limestone 
bed thickens. These conditions can perhaps be interpreted best by 
assuming that the “paint-ore” deposit is the result of a replacement 
of the “Upper Helderberg” limestone. 

The typical paint ore is light blue in color and rather distinctly 
laminated. Except for Welch it might readily be mistaken for & 
sandy shale. Occasionally fossils are present in the ore, in which 
case it looks still less like an iron ore. Grains and nodules of iron 
pyrite are scattered through the ore, but not to any considerable 
extent. The larger nodules of pyrite are picked out before the ore 
is sent to the kiln, and some sulphur is roasted off, but a sufficient 
number of small grains remain to give the paint a sulphur content of 
from one-half to 1 per cent. | 


Analysis of crude paint ore, Lehigh Gap district, Pennsylvania. 


cOn ASES gases ean ue tM UAR meis cene EE Que 16.21 
"OVID A A a a a a E Ea EE 5. 49 
TOO (NEW) gost hehe du cal cos asias oe eae 44.50 
Manganeso ado MI A e dee 1.19 
A oh Gane ew athe ae ek ale wats beeen em ater 3.51 
Manesi ub ai O les a Ses Si Al dt Did UE 1.08 
DUO CS par aio TET . 67 
Phosphor ca oil ae Sid ae AS A E . 02 


Carbon dioxide and organic matter... 00... ec eee ee cence eee 24.35 
Wat Mec T DC PLI i 
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The analysis given above was made by A. S. McCreath.2 The 
sample analyzed is evidently far richer in iron than the average mate- 
rial used in the manufacture of paint, as can be seen in comparing this 
analysis with the analyses of finished paint given later. 

Two firms are now operating in the district. Prince's Manufactur- 
ing Company is operating 2 kilns (one west of Millport, the other at 
Bowmans) and 3 mills, all at Bowmans. The Prince Metallic Paint 
Works operates kilns and a mill about half a mile east of Lehigh Gap. 

The kilns used in the district are circular internally, with an interior 
section about 5 feet in diameter and about 16 feet in height. The fuel 
used is wood, burned in two furnaces, the heat being conveyed to the 
charge by a checkerwork of brick. 

The ore is charged at the top of the kiln at the rate of 8 to 10 long 
tons a day. As the kiln holds about 16 tons, the ore is roasted for 
about two days. One cord of wood will roast 8 to 10 tons of ore. 
During the roasting the ore loses from 10 to 20 per cent in weight, and 
the lumps assume a brownish-yellow color on the outside. When 
broken open and pulverized, the powder is a deep brownish red. 

The roasted ore is crushed to about quarter-inch size in ‘a Mosser 
pot crusher and then pulverized by millstones. The latter are of 
several types. Ata plant at Bowmans 5 of the 6 stones in use were 
French buhrs. The other was a vertical rock-emery mill. At the 
Lehigh Gap plant all of the 7 mills were rock-emery. Four of them 
were horizontal under-runner stones. The other 3 were vertical. It 
is generally assumed that six sets of stones will handle the product 
from one kiln. 

The composition of the metallic paint from this district is fairly 
indicated by the following analyses: 


Analyses of finished metallic paint, Lehigh Gap district, Pennsylvania. 


o 
bo 


| ! 

2. | 

| 
Sica (MON cid | 37.20 | 3.20) ssoo| 37.70 
Alumina (AlO. rn cda |. 9.00 9.40 | 10.70 | 10.61 
Iron oxide (Fe303)................. isis Bebe Ric aan ue eta E 43.30 42.70 43.30 41. 28 
Manganese oxide (MnO)...............-.-s NNN .35 — 140| 1.83 1.27 
Lime (CARO urea cr a NE Cdi rv eda sie tive dee ae .10; 170, 2.00 3. 00 
Magnesia (MBO). sees eee eee 3.35 1.70 | 1.91! 2.03 
Sulphur trioxide (SOs)... 00.0.0... 0c cece ccc eee ee Is e eere 2.38 | 1.88! 1.95 1.94 
Phosphorus pentoxide (P30;).......... 2.2 cece eee eee eee eee eee .17 .14 | . 15 .14 
Carbon dioxide and organic matter (CO 9) ....................Luuueess. 2. 40 2. 60 1.50 2. 68 
atados -60 | 60° 90 LLL... 
Metallic iron (Fe).................... STORED VECES 30.30 ' 29.90 | 30.30 28. 00 
99,7 L3 .78 | .77 


Sulphur (5). 4 A Peeatewtiubss st St ca ae rae Seah Acie Roce 
| 


Analyses 1, 2. 3 furnished by Mr. Thompson, president Prince Metallic Paint Company; analysis 4 
quoted from Ann. Rept. Pennsylvania Geol. Survey for 1886. 


The paint made in this district is a browner red than that made 
from the oolitic red hematites at Franklin, N. Y., and Chattanooga, 
Tenn. It is used mostly for car and other structural work, very little 
being used as mortar color. l 

Until quite recently the standard package for this paint was a 300- 
pound barrel, but now the larger consumers (car shops, etc.) prefer a 
DONA barrel. A portion of the product is packed in 100-pound 

egs. 


c Ann. Rept. Pennsylvania Geol. Survey for 1886, pt. 4, p. 1404. 
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In a recent publication Ernest F. Burchard has summarized cer- 
tain facts relative to the metallic-paint industry of these States. The 
following extracts from his report * are of interest here: 


At certain localities in northwestern Georgia and southeastern Tennessee the Clinton 
oolitic hematite occurs in beds too thin to be profitably mined as iron ore under present 
conditions. Much of this red ore is of the “soft” variety and contains an unusually 
high percentage of ferric oxide, with but little silica and alumina and practically no 
lime. Its chemical-composition renders it an ideal red-paint material, and, owing to 
ita physical condition, it is easily crushed and ground. With the rapid increase of 
building in the South, together with the manufacture of railroad cars and structural 
iron, has come a demand for metallic paint that has given these beds of ore an unex- 
pected importance. 

The reasons why this ore can be profitably mined for paint material and not for 
iron making are briefly these: In order to bring the cost of production within the 
limits of market prices of smelting ores, mining must be conducted on a scale involv- 
ing the use of power, cables, and general mine equipment, and usually a railroad 
spur a mile or more in length would have to be built. The total amount of ore in 
sight indicates that the beds would be exhausted too soon to warrant this outlay. 
Furthermore, the nature of the deposits is likely to be such that a larger quantity of 
shale than ore would have to be removed either to win the ore or to provide the head 
room necessary for regular mine work, thereby rendering it doubtful whether the ore 
could profitably be worked for iron, even if the quantity in sight were assuredly 

eater. 

When the right kind of ore occurs under these conditions, it is sufficiently valuable 
to paint manufacturers to bear the cost of mining by hand and of haulage by wagon 
to the nearest railroad. Ordinary grades of iron ore, such as are smelted in the district, 
are not suitable for paint manufacture, and therefore they can not compete with the 
more expensive material here considered, although a small amount of high-grade ore 
that would otherwise be smelted is sold by the iron producers to paint makers on 
account of the good price it commands. 

Most of this ore that is used for paint is ground by mills at Chattanooga, but part of 
it goes to Birmingham. The paints made are the reds and dark browns, and a consid- 
erable quantity of the ground oxide is sold for coloring sand-lime bricks and mortars 
for pressed-brick work. 


Analyses of representative paint ores from northwestern Georgia and southeastern. Tennessee. 


1 2 | ic 
| (Estelle, (Ooltewah, Imens 
; T 


l Switch, 

| Ga.). | enn.). Tenn.). 
Ironoxido CODINA AAA AA A EA Megane 72. 86 | 83. 14 80. 00 
iiU MNA TELE T 21.00 11.90 16. 45 
PHOSPHORS! oo. Soe deus Vutec seca A ceti sc Tid ED eee QU * aerus 0. 28 
Muiiga DOO od ecco o pa SO e a Des pde Rp B be ei E A  Gichewes 


a Burcuard, Ernest F. Southern red hematite as an ingredient of metallic paint: Bull. U. S. Geol. 
Survey No. 315, pt. 1, 1907, pp. 430-434. 


ASBESTOS. 


J. S. DILLER.* 


INTRODUCTION. 


Commercial asbestos includes fibrous minerals of two distinct types. 
The true asbestos is actinolite or tremolite and belongs to the amphi- 
bole group, and with it may be placed the other fibrous ainphiboles. 
anthophyllite and crocidolite. The more important asbestiform min- 
eral, however, is the fibrous variety of serpentine known as chrysotile. 
Both fibrous amphibole and chrysotile possess qualities which pecul- 
larly fit these minerals for use in the arts. The term asbestos, mean- 
ing noncombustible, thus has come to stand for mineral fiber which is 
more or less resistant to both heatand acids. Although the chrysotile, 
by reason of its chemical composition, may be affected by very high 
temperature and strong acids to a greater degree than the amphibole, 
the greater strength and flexibility of the chrysotile fiber make it the 
more valuable of the two. Thus, while cities the amphibole 
variety is the true asbestos, the chrysotile is the standard asbestos of 
the trade. 

The characteristics by which the two kinds of asbestos may be best 
distinguished are the yellow-green color and oily or greasy luster of 
the chrysotile and the unctuous feel of its soft, fluffy fiber, as con- 
trasted with the white, gray, green, or brown color and harsher sur- 
face of the amphibole fibers. Prof. George P. Merrill? has called 
attention to the angular cross section of the Individual fibers in the 
case of the amphibole asbestos and the rounded or flattened outline of 
the silky fibers of chrysotile. The chief chemical difference between 
the several varieties of asbestos, all of which are silicates, is the pres- 
ence of water as a more important constituent in the chrysotile. By 
excessive heating the chrysotile may be made to lose this hydrous con- 
dition, and then the fibers become less silky and their strength is 
impaired. 

OCCURRENCE. 


UNITED STATES. 


The amphibole asbestos occurs in association with the older erup- 
tive and metamorphic rocks. Occurrences have been reported from 
most of the eastern States where there are areas of these rocks, espe- 
cially Georgia, South Carolina, North Carolina, Virginia, Connecticut, 

@ Much of this report concerning the properes and occurrence of axbestos is taken from the report 
by Dr. George Otis Smith for 1905: Mineral Resources U. S. for 1905, U. 8. Geol. Survey, 1906, pp. 


1156-1159. 
b Proc. U. S. Nat. Mus., vol. 18, 1895, p. 281. 
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and Massachusetts. Georgia, South Carolina, Virginia, and Massa- 
chusetts are the only eastern States where asbestos of this type is pro- 
duced at present. Few accurate observations as to the exact nature 
of these deposits have been recorded, but it is expected that this 
subject will be given more attention in the near future. 

The chrysotile asbestos has been studied more carefully, and earlier 
volumes of Mineral Resources have contained full descriptions of the 
Vermont, Arizona, and other occurrences. This variety is always 
found associated with serpentine, derived from the alteration of 
eruptive peridotite, pryoxenite, or other basic rock. It has been 
reported as occurring in commercial quantities in Massachusetts, 
Vermont, North Carolina, Wyoming, Arizona, Washington, Oregon, 
and California. The largest production is in the eastern townships of 
Quebec, and an exhaustive report by Mr. Fritz Cirkel on this most 
productive asbestos region in the world has been recently issued by 
the department of the interior of Canada.” 

Asbestos fiber, aside from its variation in mineral composition and 
the rocks with which it is associated, has two modes of occurrence, 
according to which it is designated either “cross fiber” or ‘‘slip 
fiber."^ Cross-tiber asbestos forms veins in which the fiber in most 
cases extends directly across the vein, perpendicular to the vein walls. 
It is often silky and of high grade, ranging in size from a small 
fraction of an inch to 3 inches in length. 

On the other hand, slip fiber occurs in slickenside fault planes, pro- 
duced by the slipping of one portion of serpentine or amphibole rock 
along its contact with another portion, generally of the same rock. 
The tibers produced as a result of the slipping lie in the slipping plane, 
hence the name slip fiber. The mass of slip fiber in each slip ranges 
from a mere film to 4 or 5 inches -in thickness, and varies greatly in 
quality from long, smooth, flexible, tough fiber, excellent for textile 
purposes, to short, harsh, brittle fiber, of small tensile strength. 

Cross fiber is generally, if not always, chrvsotile. As far as yet 
known definitely, amphibole does not occur in distinct cross-fiber veins. 
Cross fiber is for the most part of good quality, but slip fiber, though 
often of chrysotile, varies greatly in its properties. The brittle, 
splintery form appears to be amphibole. It is important to note that 
in serpentine, where the cross-fiber asbestos is all chrysotile, the slip 
fiber is frequently in partamphibole. In some of the Canadian mines 
much of the slip fiber is rejected on the ground that it does not work 
well with cross tiber of higher grade. In other mines by far the 
greater part of the fiber mined is slip fiber, and its quality may be 
excellent, though generally somewhat inferior to the cross fiber. 

In both the Quebec and the Vermont localities the chrysotile forms 
irregular veins of cross fiber and sheets of slip fiber in the serpentine 
rock. These thin cross-tiber veins divide and coalesce, penetrating 
the massive serpentine ina complex manner. The accepted view is 
that veins of this character represent shrinkage cracks, due to partial 
dehydration with loss of silica, a process possibly facilitated by the 
proximity of igenous intrusions, as suggested by Cirkel. 

In view of what is known concerning the origin of the two kinds of 
asbestos, Merrill makes the following pertinent suggestions regarding 
prospecting for asbestos: ‘* The auhi Dole variety is to be sought 


a Cirkel, F., Asbestos: Mines Branch, Dept. of Interior, Canada, 1905. 
b Bull Geol. Soe. America, vol. 16, 1905, p. 433. 
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only in regions of crystalline siliceous rocks that have been subject to 
more or less movement, such as is incident to folding and faulting. 
The serpentine variety, on the other hand, is to be sought wherever 
serpentinous rocks occur, and most hopefully where the same have 
been intruded by igneous dikes.” 

Georgia.—The Sall Mountain district of Georgia is one of the old- 
est and most active producers in this country, a fact which is due in 
large measure to cheap mining and convenient transportation. 

Virginia.— Virginia has been one of the principal producers for 
several years, the chief activity being in Bedford City, where special 
fiberizing machinery has been devised and successfully used. Rocky 
Mount, in Franklin County, has recently furnished some excellent 
specimens of high-grade amphibole asbestos 18 inches in length. The 
fibers are remarkably uniform, free from cross fractures and impuri- 
ties, and promise well for some purposes. * With convenient railroad 
transportation, if the material is abundant and can be cheaply mined, 
Virginia may be expected to become a producer of greater importance. 

E N has been a producer for a number of 
years at Dalton, but the output in 1906 was considerably less than in 
1905. This is due simply to the inequality of the deposit. The 
asbestos is mined in connection with talc, in which the asbestos forms 
pockets ranging in quantity from a few pounds to several tons, and 
the output varies according to the number and size of the asbestos 
pockets encountered. The asbestos is wholly in the form of slip tiber, 
and, according to Dr. F. E. Wright, who kindly determined the 
material for me, is anthophyllite, and not chrosotilo. as is generally 
supposed. The method of milling is remarkably simple. The material 
is first put through a rotary crusher and then through a small buhr- 
stone mill, and is then sold without separating any portion of the fiber 
whatever. 

Vermont. —The discovery of asbestos (chrysotile) in Vermont in the 
same belt of rock which contains the valuable asbestos mines of 
Canada, gave rise some years ago to considerable activity in prospect- 
ing, which resulted in the construction of a mill for the treatment of 
asbestos ore. The mill, in its machinery, was fashioned after those of 
Canada, aud failed, it is claimed, in not saving the finer fiber. Since 
1903 matters have been practically at a standstill until recently, when 
a new impetus was given to the business by the formation of two new 
companies and the beginning of two new mills, now in course of con- 
, struction on the slope of B dere Mountain. 

The asbestos district of Vermont may be conveniently referred to 
as the Lowell region, from the name of the principal village and stop- 
ping place; it is situated 18 miles southwest of Newport, or 13 miles 
by stage south of North Troy, on the Canadian Pacific Railway. There 
are three important localities. One is 2 miles northeast of Lowell; 
the other two are southwest of Lowell, one 5 miles, on the eastern 
slope of Belvedere Mountain, and in Lowell Township, and the other 
6 m on the southeastern slope of Belvedere Mountain, in the town 
of Eden. 

The region was first studied by Prof. J. F. Kemp,’ and later with 
more detail by Mr. V. F. Marsters,° and both regarded the locality as 


a Min. World, March 24, 1906. 
b Mineral Resources U. S. for 1900, U. S. Geol. Survey, 1901, pp. 862-506. 
o Buli. Geol. Soc. America, vol. 16, 1903, p. 419. 
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bidding fair to yield commercial asbestos, The most promising local- 
ity, as pointed out by the authors noted, is that opened by Judge Tucker 
on the east slope of Belvedere Mountain, where, at the time of the 
present writer's examination, a considerable number of $-inch veins 
and many smaller ones of good quality of silky cross fiber were seen 
traversing the mass of serpentine, in which slickensides containing 
much slip fiber are a prominent feature. Much of the rock is perme- 
ated by slip fiber of distributed faulting; and a large portion of the 
slip fiber is white, flexible, and tough, but lacks the silky luster of the 
cross fiber and locally becomes brittle. 

Though no material belonging to class No. 1 crude was seen, there 
is certainly a considerable portion of No. 2 crude, which could be 
obtained by hand cobbing, and much of the rock is similar to that fur- 
nished to the mills of Thetford, Canada. While it is true, on the whole, 
that the rock is not as rich as the average of the Canadian mines, it 
appears sufficiently rich to warrant the expectation that, with proper 
: management, it can be successfull med The method of milling 
which it is preferred to use at Belvedere Mountain is similar to that 
successfully applied for a number of years at Sall Mountain, Georgia, 
and Bedford Cit. Va. 

The failure of the earlier endeavor at this place is attributed by 
some to the fact that cyclone fiberizers were employed and much of 
the fiber was lost in dust. 

Wyoming.—Natrona County reports an increase in production of 
chrysotile, with an estimated value of $150 per ton. e specimens 
of cross fiber exhibited are fine and silky and from one-sixteenth to 
three-fourths of an inch in length. Several companies are active in 
the region, and they report that the chrysotile occurs ina large ser- 
pentine dike 150 to 600 feet wide and 6,000 feet long. The principal 
determining factors in the development of this deposit will be the 
quantity of guod fiber present in proportion to the inclosing serpen- 
tine rock and the distance to market. A manufacturing firm has tried 
this material and regards it with favor for making pipe covering. 

Arizona.—An increased production of chrysotile is reported from 
the mine in the Grand Canyon, Arizona, though none has been sold. 
The fine quality of the fiber, as well as the regularity of the seains, 
Was considered by Dr. J. H. Pratt, who examined the deposit and 
reported on it in 1904, as favoring the operation of the deposit. 

California.—One of the direct consequences of the earthquake and 
fire of San Francisco is a greatly increased demand for asbestos on the 
Pacific coast. Prospecting for asbestos has been stimulated. The 
large masses of serpentine in the Klamath Mountains and in portions 
of the Sierra Nevada afford promising fields. Several new finds have 
been reported from California, near the western border of the great 
belt of serpentine which extends from Plumas County south through 
Sierra, Nevada, Placer, Amador, and Calaveras counties. Persistent 
mines have not yet been established, though productive prospects 
occur at several points, and a manufacturing plant is said to in 
course of construction at Long Beach. 

Oregon and Teras.—In Oregon a new and attractive discovery has 
been reported? 10 miles west of Kerby and another is announced from 
Taylor, Tex., but no detailed information concerning them is available. 


a Oregon Min. Jour., January 19, 1907. 
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The eastern townships of the Province of Quebec furnish the greater 

art, 85 per cent, of the world’s production of asbestos. In 19062 
Caneda exported 59,864 tons of asbestos, valued at $1,689,257, most of 
which came to the United States. The output is increasing; and in 
1906 there were observable improvements in plant and machinery in 
some of the older mines, the opening up of new and promising prop- 
erties, and a tendency toward the consolidation, under one manage- 
ment and ownership, of a number of mines formerly separately owned. 


URAL MOUNTAINS. 


Renewed attention is being given to the deposits in the Ural Moun- 
tains, but their possible development can-not yet be foretold. The 
round is said to carry more asbestos to a given area than the Cana- 
ian mines, but the veins are not so thick nor is the color very white. 
A large force of cheap labor is employed, with primitive methods and . 
as yet no proper milling plant. . 


INDIA AND WESTERN AUSTRALIA. 


Extensive deposits of asbestos have recently been reported from 
Northwest India, and in the vicinity of Perth, in western Australia, but 
little information concerning these discoveries has been published. 


USES. 


The uses of asbestos are many and constantly increasing. They 
depend primarily upon its fibrous character, but largely also upon its 
slow conduction of heat and electricity. As amphibole asbestos is less 
strong than chrysotile, the latter is the more valuable and useful, espe- 
cially for products involving spinning. The amphibole asbestos is 
chiefly a in the manufacture of boiler lagging, steam-pipe covering, 
and insulating cements for general application. The best grade of 
chrysotile fiber is spun into thread, yarn, and rope, and woven into 
cloth. The yarn is largely used for packings and the cloth for theater 
curtains, while fabrics containing asbestos woven with other fibers 
are made into various household articles in which heat-insulation is 
de aha rather than fireproof qualities. 

t is extensively used for plastering and for making lumber that is 
employed throughout buildings and especially on the roof, where 
insulation against fire and electricity are desired. Being a slow con- 
ductor of heat, its use contributes greatly to comfort and protection 
against extremes of heat and cold. Its application in fireproof struc- 
tures, and especially to envelop electrical conductors, is rapidly increas- 
ing, and the demand is said to be much greater than the supply. 


PRODUCTION AND IMPORTS. 


The output of asbestos in the United States for 1906 was 1,695 tons, 
valued at $28,565. This is a decrease of nearly one-half from the 
reported output for 1905. Approximately 1,540 tons of the output 


@ Mineral Production of Canada for 1906, Canada Geol. Survey, 1907, p. 13. 
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came from Georgia, Virginia, and Massachusetts, and is fibrous amphi- 
bole. The remainder, from Wyoming and Arizona, is chrysotile, as 
is probably also that of California. 
he following table includes the statistics of asbestos in the United 
States and of asbestos imported into this country since 1890. Both the 
uantity and the value of the United States output are shown, while 
the value only of the imports is given, the distinction, however, 
lada the manufactured and the unmanufactured asbestos being 
indicated. 


Annual production and annual value of imports of asbestos in the United States, 1890-1906. 


Production. Imports. 


Year. Quantity Unmanu- |Manufac- 


De. Value. | factured. | tured, | Total. 
o Lol lora au A AN ii 71 $4, 560 $252,557 $5, 342 | $257.899 
LM a A ec deles 66 3, 960 353, 589 4,872 358, 40] 
VSD v als e ec ee, Bale ee he ote Eee 104 6, 416 262, 433 7, 209 269, 642 
INUS. ul vae ced A rele RE REN eres 50 2, 175, 602 9,103 185, 004 
E 22 iA cuv tle eters E Bue wise eke Se ait eis 325 4,463 240, 029 15, 989 256, 018 
1895: EIS 795 13, 525 225, 147 19, 731 244, 578 
IBOD A UE Ls aue Le A ER 504 6, 100 229, 084 5,773 234,857 
A L6 xu leeds |t ves. emer eset 550 6, 450 263, 640 4,624 268. 204 
TBS A Queer O II A 605 10, 300 287, 636 12, 897 300, 933 
INO. RS vas de iA eer ic e 681 11, 740 303, 119 949 312,068 
E AAA eae O we ee Te 1,054 16,310 331, 796 24, 155 $54, 951 
LOOT 3b vets E E Ba lara een 747 13, 498 667, 087 24,741 691, 5258 
19027 bu sere A ees Iu EE Dae Ed iue. 1,005 16, 200 729, 421 83,011 762, 432 
190954 O A Ree ee se 887 16, 760 657, 269 32, 05% 689, 327 
TIO 5 dox E O A a eS 1, 480 25, 740 700, 572 51,290 751, 862 
T9005. A A agez- I : 8,109 42, 975 776, 362 70,117 846, 479 


1906... swine tois s ete nba Pa RAM RR RE RI EAE UPS 1, 695 28, 665 | 1,010, 454 65,716 | 1,076, 170 


While it is true that Canada in a measure controls our asbestos 
industry, the advance in the price and the increasing demand should 
greatly stimulate prospecting for asbestos in the United States. 

It is stated on good authority ° that ‘‘ those familiar with the asbes- 
tos market are aware that the present supply of asbestos is not sufhi- 
cient to meet the world’s demand. This is principally due to the 
increasing uses and applications of the mineral for industrial purposes. 
It may be affirmed that the output of all the existing asbestos mines 
is insufficient to supply two-thirds of the demand for this product, 
and the leading manufacturing firms interested in the industry are dili- 
gently searching for new deposits.” 


CANADIAN PRODUCTION. 


The production of asbestos in Canada in 1906 is reported as 59,283 
short tons, valued at $1,970,878, as against 50,670 short tons, valued 
at $1,486,359, in 1905. The production of asbestic in 1906 was 20,127 
short tons, valued $17,230, as against 17,594 short tons, valued at 
$16,900, in 1905. 

PRICES. 


The average price per ton of sales reported in 1906 is $16.86. This 
represents an increase of $3.04 per ton over the average price for 
1905. The lowest price for actinolite was $8 per ton; the lowest price 


a Cirkel, Fritz, Canadian Min. Jour., April 1 and May 15, 1907. 
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for amphibole asbestos was $17.61; and the highest price for chryso- 
tile was $30, though some as yet unsold was estimated. at $150 per ton. 

The Canadian production? of asbestos, wholly chrysotile, was 59,283 
tons, valued at an average of $33.25 per ton, an advance of 23 per 
cent on the average price for 1905. Of this product, one-fifteenth . 
classed as crude was valued at $165 per ton, and the remainder, called 
mill stock, at $24 per ton. The lowest grade of asbestos mine product 
is the ‘‘asbestic”® of commerce. It is the rock which has been reduced 
to sand in the mill, contains some asbestos, and is used extensively for. 
fireproof wall plaster. The production of asbestic from the Canadian 
mines in 1906 was valued at 85 cents per ton. 

These prices afford data in estimating the value of asbestos deposits, 
but of greater importance is the relative proportion of asbestos in the 
rock mined. Cirkel“ states that an average of from 30 to 60 per cent of 
all the rock mined is suitable for milling. In the majority of the mills 
an extraction of fiber amounting to from 6 to 10 per cent of the mill- 
ing rock is effected, and considerably less than one-half of this product 
will be fiber of spinning grades. The quantity of the higher grade 
crude asbestos usually secured by hand cobbing in the richest mines is 
from 1 to 2 per cent, although one or two mines produce a somewhat 
higher percentage. Inatypical mine the asbestos produced amounted 
to 6 per cent of the rock mined, at a cost of over $17 per ton of 
product for labor, power, and supplies. 


a Mineral Production of Canada, 1906: Canadian Geol. Survey, 1907, p. 13. 

b Cirkel, F., Asbestos, its occurrence, exploitation, and uses: Mines Branch, Dept. of Interior, 
Canada, 1905, p. 136. 

€ Op. cit., pp. 77-81. 
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ASPHALT AND BITUMINOUS ROCK. 


By JosEePH A. Tarr. 


INTRODUCTION. 


The term asphalt is used here in its broader sense as commonly 
applied and is made to include both the natural and the refined forms 
of viscous or semisolid bitumen, which is perhaps properly termed 
asphaltum, a similar but usually more liquid hydrocarbon termed 
mastic, derived from bituminous rock, and a refined by-product, an 
almost pure bitumen, obtained in the distillation of certain crude 
asphaltic oils. The last-named class is termed oil asphalt and is now 
refined in large quantity on the Pacific and Gulf coasts of the United 
States. In addition to these the term asphalt is made to include the 
series of solid hydrocarbons or asphaltites specifically named wurt- 
zilite, gilsonite, grahamite, etc.' Ozokerite, a true hydrocarbon, a 
mineral wax, is & natural paraffin and has been classed statistical 
with asphalts. No production of ozokerite nne 1906 was reported. 

It appear that there are gradations between the various species of 
the solid asphalts depending upon the composition or relative quanti- 
ties of the more volatile constituents. In fact, it is found that there 
are often variations within single veins and large masses of gilsonite 
or other asphalts sufficient to separate them into grades. 


OCCURRENCE. 


The asphaltic hydrocarbons considered in this report occur natu- 
rally in three principal forms: (1) In the viscous semiliquid state, 
filling interstices and cavities in rock of almost every class, but found 
most abundantly in sand as asphaltic sand and in sandstone and lime- 
stone strata, as a rule, because of their greater porosity; (2) as viscous 
and semisolid tenacious exudations from the earth, either directly from 
the exposed bituminous rock or from subterranean passages; (3) as 
solids in the form of veins or bodies cutting across or extending between 
beds or masses of rock. The asphalts are found in commercial quan- 
tity in or associated with sedimentary rocks of almost all kinds and of 
all ages from the Ordovician to the Pleistocene. They are found in 
des er quantity impregnating schists, and sparingly even in igneous 
rocks. 

Very extensive deposits of asphaltic shale and sandstone are found 
in California in and contiguous to the oil fields from the vicinity of 
Santa Cruz southeastward, generally parallel with the coast line. The 
bitumen permeates porous sandy strata and exudes at the surface from 
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highly bituminous oil-bearing deposits. The asphalt in this region 
appears, for the most part, to be a natural residue from the same crude 
oll from which oil asphalt is recovered by distillation in the California 
oil fields at the present time. 

Indian Territory, Texas, Kentucky, and Utah contain also extensive 
deposits of bituminous rock. The bituminous rock in Indian Terri- 
tory is found chiefly in the Chickasaw Nation. The bitumen here 
occurs in Ordovician, Carboniferous, and Cretaceous sandstones and in 
Ordovician limestones. The market product in this field has been in 
the form of bituminous rock and mastic. The bituminous rock in 
Texas is an asphaltic sand and limestone occurring in the basal Creta- 
ceous of Montague and Burnet counties, an asphaltic limestone of 
upper Cretaceous age in Nueces County, und the asphaltic limestone 
of Uvalde County, which appears to be of greater importance at the 
present time than the bituminous sandstone. This limestone is very 
porous, the interstices and cavities containing a semisolid asphalt equal 
to 14 or 15 per cent of the whole rock. e asphalts of Kentucky 
occur as bituminous impregnations of Carboniferous sandstone in the 
western part of the State, principally near Garfield, Leitchfield, Bee- 
POR an Russellville. They occur in beds of flat-lying rock and 
have been interpreted as residues in what were once subterranean oil 
pools. The bituminous rock of Utah is confined chiefly to Tertiary 
strata and is found for the most part in the Roan Cliffsin northeastern 
Carbon County and in the north end of the Wasatch Plateau east of 
Thistle Junction. In the Roan Cliffs there appear to be extensive 
depositsof asphaltic sandstone and limestone of considerable thickness, 
And the deposits east of Thistle Junction are considerably enriched 
bituminous limestones. 

The development of bituminous rock deposits has decreased recently, 
as may be seen by reference to the table of production. The larger 
output has been from California, and is at present in a measure replaced 
by the increased production of oil asphalt. 

Of the solid hydrocarbons, ozokerite is relatively the most valuable, 
and it is at the present time the rarest of the commercially valuable 
hydrocarbons. In order of value follow wurtzilite (in trade elaterite), 
gilsonite, grahamite, etc. Ozokerite* occurs in narrow fissures and 
zones of crushed rock cutting Tertiary strata near Midway, Soldier 
Summit, and Colton station, on the Rio Grande Western Railroad in 
Utah. During 1906 operations were inactive on account of litigation. 
Exploitation of ozokerite has been recently resumed at Midway. 

Wurtzilite (elaterite) occurs in vertical vein deposits cutting flat- 
lying Tertiary sediments in the western part of the Uinta basin, Utah, 
about 50 miles south of Fort Duchesne. Uintaite (in trade gilsonite) 
occurs like wurtzilite, but in greater quantity. The veins are larger 
as a rule, and at places attain widths of several feet. In some instances 
they are known to extend for many miles in length and to an unknown 
depth. They are found from the vicinity of Fort Duchesne southeast- 
ward to the edge of Colorado. Similar deposits also occur southwest 
of Fort Duchesne in the vicinity of the wurtzilite veins. One diffi- 
culty in the development of the asphalt deposits of the Uinta region 
has been poor transportation facilities. Recently a railroad has been 
built across Roan Clitfs from the Rio Grande Western Railroad to the 


eck. Por further information see Ozokerite deposits in Utah: Bull. U. 8. Geol. Survey No. 285, 1906, pp. 
ide 
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gilsonite fields along the Utah-Colorado line, and there is a probability 
of the early construction of a railroad into the region from the east. 
An asphaltite closely related to albertite or era hamite occurs at sev- 
eral localities in Indian Territory, and is known in the trade as gra- 
hamite. One of these localities is in the central part of the Choctaw 
Nation between the St. Louis and San Francisco and the Missouri, 
Kansas and Texas railroads. It occurs in vertical veins through 
highly folded sandstone and shale of Carboniferous age. The veins 
vary in width from thin stringers to bodies several feet thick. An 
asphaltite of similar nature is found in the western Chickasaw Nation 
near Loco. : It occurs filling vertical fissures through flat-lying shale 
and sandstone strata of probable Carboniferous age. Similar but 
more highly carbonaceous products are found as fissure fillings in the 
district east of Page, in the eastern part of the Choctaw Nation, and 
in western Arkansas. It is reported, however, that the last-named 
deposits are not convertible into products of commercial use. These 
gr deposits are characterized by perfect blackness, high luster, 
rittleness, and a high grade of purity. One other and the original 
locality for grahamite in the Unite States is in Ritchie County, 
W. Va., 25 miles east of Parkersburg. It occurred here filling a ver- 
tical fissure across Carboniferous strata. The available supply was 
exhausted, and mining has long since been abandoned. 


USES. 


Bituminous rock, like any other rock, is obtained by quarrying or 
excavating, and is a natural mixture of bitumen and the including 
rock, usually consisting of sandstone or limestone. For paving or 
roofing it must be crushed, and for successful use the bituminous or 
asphaltic content must be brought to the proper consistency and quan- 
tity with respect to the stone matrix. The mastic extracted from the 
bituminous rock in the presence of heat and moisture naturally carries 
a percentage of earthy impurities, as do the malthas and viscous 
asphalts that occur exuding at the surface of the earth. The extracted 
and the natural asphalts are used largely for street paving. The nat- 
ural asphalt imported from Trinidad and Venezuela supplies a large 
part of the eastern United States for street paving. They are refined 
and utilized also for roof and other metal paints. 

The oil asphalt produced in various stages of refinement in Califor- 
nia and Texas seems to meet all demands made of an asphalt. In the 
more liquid state it is a road dressing and a coating as paint for 
wood or iron substances, and it is used in the manufacture of building 

pers. In the refined state it is a practically pure asphalt, bein 

ree from earthy silts commonly carried by the natural product. It 
seems to be growing in favor in the trade as street-paving material, 
as roof tiling, and for all other uses to which an asphalt is commonly 
applied. Although hampered in its use by long freight haulage, yet 
large quantities are introduced into the markets of eastern United 
. States for paving dau 
The natural ozokerite in Utah contains a small but variable percent- 
age of harder varieties of bitumen that give it shades of dark brown 
to black and hardness ranging between that of beeswax and a brittle 
solid approaching the consistency of wurtzilite. It is the most valu- 
-able of the solid hydrocarbon products and is rated in the market at 
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between $200 and $300 per ton. It is used asa leather polish, in seal- 
ing wax, pencils, etc., and when refined it is light yellow to white and 
is manufactured into candles for special purposes. It is used also as 
an insulator, and is said to make a good acid-proof coating. 

Wurtzilite (in the trade elaterite), uintaite (gilsonite), and grahamite 
in the refined state are of notable use as varniah or paint for metal and 
other surfaces. They are said to be excellent for acid-proof coating 
and for marine paint. Gilsonite and grahamite are used extensively as 
roofing and metal paint for exterior work; the paint presents a solid, 
glassy surface, and resists the heat and moisture of the weather. 

Manjack, an asphaltite resembling wurtzilite and high-grade gilson- 
ite, is imported from Barbados, and is used in the manufacture of a 
black varnish of superior quality. 


PRODUCTION. 


The following table presents the output of all classes of asphalt, both 
natural and refined, including bituminous rock, that enter the market 
from quarries and refineries in the United States. The production in 
1906 was 138,059 short tons, valued at $1,290,340, as against 115,267 
short tons, valued at $758,153, in 1905, an increase in 1906 of nearly 
20 per cent in quantity and of 70 per cent in value. 


Production of asphalt and bituminous rock, 1882-1906, in short tons. 


Year. Quantity.| Value | Year. Quantity, Value. 
| 

A O IA 3, 000 "T Ou denoted ud: 68,163 | $348,281 
Loc fond Cube EAN ! $8,000 10,500 || 1896 .................. scs . 503 577, 563 
LS. MAS ROME ROMAN | 8,000 10,500 i| 1897 .................- see 75, 945 664, 632 
asa acia | 8,000 10,500 | 1898 ..................e eese 76, 337 675, 649 
E sect ieee score eo wade | 3,500 14,000 || 1899 .............- ooooo.oo.o 75, 085 553, 904 
PONT AO E 4, 000 16,000 || 1900 ............ esie enne 54, 389 415, 958 
LC hee AO ' 50,450 f 187,500 || 1901 ......o.oooooccccccccooo: , 134 655, 335 
IA taa paces E ! 63,739 | 171,537 | 1902... ..ooooccccocccocc.oo.. 106, 458 765, 048 
TI o AN 40,841 | 190,416 || 1903 .......................-- 101,255 | 1,005,446 
1:5 A ee eneecose teas: 054 | 242,264 | 1904 .................. Les 108, 572 879, 836 
1809 S ao itch od cie sn ,680 | | 445,375 || 1905 20.02... eee eee eee eee 115, 267 758, 153 
Io dl ae des 47,779 | 372,732 || 1906 .............- eee esee 138,069 ¡ 1,290,340 
IRSE liec UE e 60,570 | 353, 400 


PRODUCTION OF ASPHALT, BY VARIETIES AND BY STATES. 


The total production, by varieties, for four years is given in the 
next table, and the production in 1906, by States as well as by varie- 
'ties, in the succeeding table. Reports from producers for 1906 have 
not distinguished between bituminous sandstone and bituminous lime- 
stone. e localities from which the reports of production come 
induce the belief that almost the entire output of this class is bitumi- 
nous sandstone. The record shows a continued decrease in the pro- 
duction of bituminous rock. California is by far the largest producer, 
and the decline in output is doubtless due to the growing production 
of oil asphalt in that State. Kentucky stands second in the production 
i bituminous rock, and is the only producer of mastic, the extracted 

itumen. 

The great increase in 1906 in the production of hard and refined, or 

um, asphalt is due chiefly to the new refinery development in Texas, 
though the production in California for 1906 is more than 100 per 
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cent in advance of the total for 1905. Likewise, the great increase in 
the production of maltha, more than twice the total output for 1905, 
is due to the Texas industry. 

California stands almost alone in the output of oil asphalt, with 
a large increase over the production of 1905. A very small produc- 
tion is reported from Texas. 

In certain reports of the production of wurtzilite and uintaite by 
single operators the two classes were not distinguished, and hence the 
production of the two is included together in the table. There are 
reasons to believe that the production of wurtzilite was small as com- 
pared with that of uintaite. 


Production of asphalt, 1908-1906, by varieties, in short tons. 


| 1903. | 1904. 1905. | 1906. 


Variety. | SSS ee E CEDE i PRE MEM D 
Quantity. Value. Quantity.| Value. Quantity.| Value. Quantity.| Value. 


uso | mma | —— dM ÓÁÓMMÓ— | ——————— —ÁÓÓÁM—————— |o———M | ——— eee 


Bituminous sandstone 38, 633 


Bituminous limestone 2,520 8, 800 1,798 4, 495 6, 029 e OE ecvzalwa ws bees 
Mastic ................ 961 11, 532 1, 200 10, 800 2,200 | 22,000 2, 43 24, 158 
Hard and refined, or 
RU 2.44 wwe 12,896 | 843,799 6,637 | 141,446 3,036 | 41, 438 24,178 341, 106 
hig Dio or maltha..... 58 1,150 a A 320 3, pod re rae 9, 900 86, 750 
rurtzilited... cs s ve sees olea A Cee wees ; , 
Gilson ite sie. acces cs EURO ooa ds 2,978 | 14,175 | 10,916 | 47,040 ! 12,947 | 159,960 
Grahamite............ AA A 1,000 | 25,000 |..........]........- 1, 952 16, 432 
011 LU ai A AE AA AA aate Sara 5 AA faeeeesen x 
Oil asphalt............ | 46,187 | 522,164 44,405 | 459, 185 50,169 | 430, 911 62, 454 591, 248 
Total............ | 101,255 tu 005,446 | 108,572 | 879,836 | 115,267 | 758,153 | 138,059 | 1,290,340 


a Erroneously entered as '' elaterite" (trade name) in the report for 1904. Prior to 1904 included 
under '' Hard and refined, or gum.” 


Production of asphalt in 1906 by varieties and by States, in short tons. 


California. Utah. Indian Territory. 
Variety. "cu ee Lc d c M 
Quantity.| Value. Quantity, | Value. |Quantity.; Value. 

Bituminous sandstone................. 20,418 | $47,427 |........... ....- ees 738 $2, 029 

AA A A AO A A PA eee RA 

GUI rra a is IDO AAA O A ana le cannes aes 

A A nals eae e ERR edu 1, 000 dE O AS cq o decr 
Uintaite (gilsonite) and wurtzilite 

(elütorite) A A A ON 12,947 | $159, 960 |.........oooooooono. 

il AA A O AA PA A bras bees 1,952 16, 482 

A A eontra nans 62,361 | 600,018.55 este eis oct DEUM z: 

41:3 AA neare a 91,957 | 758,579 | 12, 947 | 159, 960 | 2, 690 | 18, 46) 

Kentucky. Arkansas. | Texas. Georgiu. 

Variety. Quan- ,. 7 Quan- | Quan- Quan- ,- ee 

tity. Ma tity. Value. | tity. | Value tity. pes 

RECRUTEMENT USERS en, OA IM MACS AAA OA. A 

Bituminous sandstone........... ......| 1,629 | $7, 330 900 | $5,400 isa 400 | $8, 500 

Mastit ve cia AN 2,543 | 924,108 PON A PC E lab emos [Sa Et 

GUM arca casa naa apie beers aes sume ace 16, 000 $240,000 |.......]....... 

MAINS o PA AA c 8,900 | 66,750 l.....ooloo..... 

Oil asphalt............. PO es | beca pica acti E edd | 93 1:209] ros ewes 

Total: is 4,172 | 31, 488 900 | 5,400 | 24, 993 | 807, 952 400 | 8,500 
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IMPORTS. 


The following table shows the imports of asphalt by calendar years 
from 1903 to 1906 inclusive: | 


Asphalt imported for consumption into the United States, 1903-1906, in short tons. 


Crude. Dried or advanced. Bund lime- | Total. 
Year. j | 
Quantity.| Value. |Quantity.| Valve. Quantity. Value. Quantity.) Value. 
IO ide 186, 169 | $509, 755 17,200 | $83,591 10,230 | $35,010 | 213,599 | $628 
Id sewer culata 7,184 | 490,809 16,766 | 100,081 6, 496 20,236 | 140, 446 611, 126 
POON dd 85,014 | 381,474 9, 688 78, 639 5, 895 19,183 | 100, 597 479, 296 
1906 A cic sad 100,818 | 355, 493 14,178 | 114,076 5, 086 15,110 | 120,082 484, 679 


About two-thirds of the asphalt which is imported into the United 
States from foreign countries comes from the island of Trinidad, off 
the coast of Venezuela. Other important sources of the material are 
Venezuela (Bermudez), Cuba, and Italy. Smaller quantities are im- 
ported from Switzerland, Germany, France, and Turkey in Asia, with 
Insignificant quantities from the United Kingdom, Colombia, and 
Austria-Hungary. 


EXPORTS. 


During the fiscal year ending June 30, 1906, domestic asphalt and 
manufactures of asphaltic material to the total value of $299,091 
were exported from the United States to other countries, as against 
similar exports valued at $291,120 in the fiscal year ending June 30, 
1905. 

The most important receivers of these exports were, in the order 
named: Canada, Mexico, United Kingdom, Argentina, Brazil, and 
Germany. 

EXPORTS FROM TRINIDAD. 


The asphalt of Trinidad is described as occurring in two forms—land 
pitch and lake pitch—although there seems to be no fundamental dif- 
ference between the two varieties. The pitch lakeis the original source 
of all the asphalt which is exploited in the vicinity of the village of 
La Brea and between the village and the lake, the land pitch being 
material which has overflowed from the pitch lake through a crevice 
in its side and has descended the slopes to the sea. The surface of the 
lake is 138 feet above the sea, its area is about 100 acres, and it is 
nearly circular in outline. The bed of asphalt forming the lake is 
from 18 to 78 feet in thickness. The early reports described the 
material near the middle of the lake as being warm and soft. Now, 
however, the asphalt is firm enough to support teams at any point 
for a time long enough to permit of loading. Much water is present 
in crevices in the asphalt. The lake is thought to occupy the crater 
of an old mud volcano, and a constant supply of asphalt is coming 
into the lake from subterranean sources. Excavations in the lake 
pitch and in the land pitch also, fill again with asphalt in a short time. 

The exports of asphalt from the island of Trinidad increased 
somewhat during 1906, as compared with 1905. According to the 
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opori of the New Trinidad Lake Asphalt Company (Limited), through 
whose courtesy this statistical information regarding the asphalt of 
Trinidad has been received, the total quantity of asphalt exported 
from the island for the year ending January 31, 1907, was 145,932 
short tons, as against 128,685 short tons in the year ending January 
31, 1906, and 151,122 short tons in the year ending January 31, 1905. 

About 96 per cent of the material exported in 1906 was obtained 
from the pitch lake, which is under the control of the New Trinidad 
Lake Asphalt Company (Limited) under a long-term lease. The 
lake constantly receives fresh supplies of asphalt from subterranean 
sources, but of late years the quantity thus coming in has been less 
than that which has been removed, so that the level of the lake has 
been slowly lowered. More than 2,679,372 short tons of asphalt have 
been removed from the pitch lake and exported to foreign countries 
since the records have been kept. 


Total exports of asphalt from Trinidad, 1905-1906, in short tons. 


To United States. | To Europe. | To cther countries. 
Year. a | aS A LM EC ee EE prann 
Lake. | Land. | Total. | Lake. | Land. ¡ Total. | Lake. | Land. | Total. | otal. 
1905a...............| 53,701 | 13, 581 | 67,282 | 54,610 977 | 55,217 | 5,900 286 | 6,186 | 128, 685 
1906 A 71,902 | 5,292 | 77,194 | 65,284 454 | 68,738 |........ ES PRA 145, 932 


a Year ending January 31, 1906. b Year ending January 31, 1907. 
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GRAPHITE. 


By GEORGE Oris SMITH. 


INTRODUCTION. 


Graphite is one of the minerals of economic value which attract 
attention because the domestic product supplies so small a part of 
the demand. In the better grades of graphite the value of imports is 
over six times that of the graphite mined and refined in this country. 

Chemically, the purest graphite is carbon with 0.05 to 0.20 per 
cent of es ad The commercial grades of crystalline graphite 
contain clayey impurities, the percentage of ash sometimes reach- 
ing as high as 15 per cent even in Ceylon graphite. Certain physical 
characteristics are possessed by graphite which enable it to be 
readily recognized. These are its steel-gray to blue-black color, 
extreme softness, and greasy feel. In the crystalline form graphite 
is readily cleavable into thin flakes or into thick stems or rods, and 
in the flake form it possesses a brilliant luster. The distinction 
between crystalline and amorphous graphite can not be exactly 
defined. In many cases the graphite termed amorphous differs 
from crystalline graphite only in the microscopic size of the flakes. 
On the other hand, the amorphous graphite may be more closely 
related to anthracite coal than to crystalline graphite, and, in gen- 
eral usage, the term is applied to the metamorphic schists in which the 
percentage of carbonaceous material is rather high. 

The only mineral with which crystalline graphite might be con- 
founded is molybdenite, from which it differs very slightly in color, 
the streak of molybdenite having a somewhat greenish tinge. Since 
molybdenite is a sulphide and graphite is pure carbon, the two 
may be readily distinguished by simple blowpipe tests. 


OCCURRENCE. 


Graphite occurs in the crystalline schists, in which it is found in 
three general types of occurrence—beds, dikes, and veins. These 
represent different types of origin, and as the type may not always 
be readily distinguished, so also the determination of the genetic 
relations may be difficult. 

The bedded deposits of graphite appear to represent sedimentary 
beds rich in carbonaceous matter which by metamorphism has been 
converted into graphite. This metamorphism can, in many cases, be 
attributed to the action of intrusive granitic rock, the development 
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of graphite in the metamorphosed strata being directly dependent 
upon the proximity of intrusive granite and independent of the 
degree of dynamic metamorphism. 

Ponal dikes carrying graphite as an original constituent are 
known in New York, New Jersey, and Maine, and it is probable that 
the Pennsylvania graphite may belong to this class of deposit. 

The third type of occurrence can not always be readily distin- 
gueie from that just mentioned. In New York graphite deposits 

ave been described as having the form of fissure veins, while sımilar 
relations and origin have been ascribed to the most important 
graphite deposits in the world, those of Ceylon. To what extent 
the vein-filling solutions may have been derived from adjacent 
granitic masses can not be stated. 

Graphite has been reported from all of the Eastern States in 
which the older crystalline rocks occur, and in most of these the 
deposits have been actively prospected at different times. Similar 
statements may be made concerning the occurrence of graphite in the 
Western States. 

A newly discovered occurrence of graphite belonging to the first 
type is in the Haystack Hill, Laramie County, Wyo., where ae 
Cambrian schist of sedimentary origin has been metamorphosed by 
large intrusive masses of granite. The graphite occurs rather abun- 
dantly as a thinly disseminated constituent of the schist. The richest 
specimens run between 10 and 16 per cent graphite, and it is esti- 
mated that a 10-foot bed would run from 6 to 8 per cent graphite. 
The close assocration of this fine and largely amorphous graphite 
and the mica in the schist might be expected to prohibit a clean sepa- 
ration of the graphite; so that even if this deposit could be worked 
at a profit, the product would be a low-grade graphite. 

Other occurrences of graphite are reported in Washington, Virginia, 
and Idaho. In Virginia the graphite is reported as occurring in well- 
defined veins from 1 to 8 feet in width in the crystalline rocks near 
the Albermarle-Orange county line. 


USES. 


The characters already mentioned as possessed by graphite make 
it a mineral of much industrial importance. Its chemital compo- 
sition constitutes it a highly refractory material of exceptional value 
in the steel and other industries; its softness and black streak fit it 
for the use which has given it the name of graphite; and the perfect 
cleavage, purity, and softness of the flake graphite make it especially 
adapted for use asa lubricant. The high electro-conductivity of the 
mineral also gives it value for certain electrical supplies. 

The largest use that is made of graphite is in the manufacture of 
crucibles, muffles, brazing boxes, stirrers, and other articles designed 
to be exposed to high temperatures. For this purpose the Ceylon 
eraphite possesses special advantages in its low percentage of ash 
and in its peculiar physical characters. It breaks into foliated 
masses and thick rods rather than into thin flakes, and when crushed 
the resultant material is more even grained, a condition that appar- 
ently favors the production of the right temper in the crucible. 
Ceylon graphite is imported into this country in large quantities, 
both by the crucible manufacturers and the steel companies that 
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make their own crucibles. The names applied to the Ceylon prod- 
uct—large lump, ordinary lump, chip, dust, and flying dust—well: 
express the difference in physical structure between this graphite and 
the flake graphite. . 

The use of graphite in the manufacture of pencils is probably both its 
oldest and its best known application; yet the percentage of graphite 
used for this al age is not large, being undoubtedly less than 10 
per cent of the world’s production, and one authority even esti- 
mates it as low as 4 per cent. Not all graphite is adapted for use in 
the manufacture of pencils. The flake aphite, however pure, 
would yield a “lead” that would slip over the paper without leaving 
more than a faint streak. Furthermore, it is almost impossible to 
grind the easily cleavable flake graphite into a powder of the fineness 
and evenness of grain requisite for the better grades of pencils. 
Therefore, either a high grade of amorphous graphite or very fine 
crystalline graphite is regarded as furnishing the best material for 
pencils. Siberia, Bohemia, Ceylon, and Mexico furnish such graphite. 

The characteristics which unfit flake graphite for use in pencils 
make it especially adapted for other purposes, and chief among these 
is its use as a lubricant. The extreme thinness of the flakes and 
their flexibility enable them effectually to cover rough metal surfaces 
and thus to reduce the friction between the bearings. In the case 
of light bearings, or of machinery where oil can not be used on 
account of the danger of soiling delicate textiles, graphite can be used 
alone as a lubricant. In various combinations with light and heavy 
oils graphite is being used to a large extent for all kinds of heavy 
machinery, its nature enabling it to withstand the greatest pressures 
and highest temperatures. The Ticonderoga flake graphite has a 
wide reputation as being the best example of lubricant graphite, on 
account of its natural purity and the perfection of the development 
of the cleavage. 

Flake graphite is also well adapted for use in the manufacture of 
paint, stove polish, and electrotyper’s powder. In paints and stove 
polish amorphous graphite is also sed and in the manufacture of 
paint, since silica is believed to give the quality of permanence, all 
of the siliceous impurities are not separated from the graphite. 
Flake graphite possesses greater covering qualities and is therefore 
probabi more used as an ingredient in the better grades of graphite 
paints than is the amorphous variety. 

Large quantities of graphite, both crystalline and amorphous, are 
used for paint and for foundry facings. The impure and cheap 
graphitic material mined in Georgia is used to color fertilizers. 


PRODUCTION AND CONSUMPTION. 

The total value of the graphite produced in the United States in 
1906 was $340,239, an increase of $22,028 over the value of the 1905 
output, but with a considerable decrease in quantity. Fourteen 
operators report production. 

The production of crystalline graphite in the States of Pennsyl- 
vania and New York in 1906 was 5,887,982 pounds, with a reported 
value of $238,064, a decrease in quantity of 148,585 pounds, but an 
increase in value of $492, as compared with the figures for 1905. 
This brings the average price per pound again slightly above 4 cents, 
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the range of reported values being less than 34 and over 7 cents. 
The statistics of production fail to indicate fully the activity of the 
crystalline graphite industry. Four companies in Pennsylvania 
have reported development and construction work, which is expected 
largely to increase the output of that State in 1907. Specimens of 
high-grade crystalline graphite from Virginia give some promise of 
that State being added to the list of producers of crystalline graphite. 

The graphite produced in the States of Alabama, Georgia, Michi- 

an Wisconsin, Colorado, Rhode Island, Nevada, and North Caro- 
ina has penera. y been classed together as amorphous. The varia- 
tion in the purity of this so-called amorphous graphite is extreme, 
some, like that of Colorado and Alabama, being essentially crystalline 
and of high grade, while some of the graphite mined in Georgia is an 
impure graphitic schist. The total quantity mined in the States 
mentioned, which rank as producers on the basis of tonnage in the 
order given, was 16,853 short tons, valued at $102,175, as against 
21,953 tons, valued at $80,639 for 1905. The average price per ton 
determined from these hie would be misleading, inasmuch as 
the reported values range from $1.25 to over $100 per ton. 

In value of product Pennsylvania leads, with New York second in 
rank, and Alabama third. The most noteworthy change in the out- 
put of 1906 was the large decrease in New York’s production, of about 
one-third in both quantity and value. Pennsylvania and Alabama 
showed increases for the year, with prospects of further improvement, 
while Virginia and Montana may become new producers. 

The following table includes the statistics of graphite produced in 
the United States and of graphite imported into this country in the 
last five years. In the statistics of domestic production the refined 
crystalline product is given in pounds, and the amorphous graphite 
and the imports in short tons. 


Production and imports of natural graphite, 1902-1906. 


E E — —MM —À —À MÀ— ——— MÀ  — M MÀ —— Ha ——— 


Production. | Imports. 
E ae Quantity. Value. | Year. Quantity. Value. 
1902. ows eee Phort tones EN oo 3X5 ($1,168, 554 
1909... sss short tonai) ^ espt If 225554 | poa ITT) tts | C80 Sat 
LEE Short tona..| ^ dee f 32372 net EE 25,48: | 1,551,202 
1905... sss. funds Popes) 321 
1990. .......... (short tona. ^ 16,88 f 340,239 
| 


This composite table shows the annual consumption of natural 

aphite in'the United States. It is noteworthy that, while it pro- 

uces only about one-fifth of the graphite of the world, this country 
consumes over 35 per cent of the world’s production. A small 
quang is exported, but probably mostly in the manufactured form. 

o this consumption of natural graphite, to the value of over a 
million and a half dollars, must be added the output of artificial 
graphite, which is largely consumed in this country. The imports of 
graphite are mostly from Ceylon. Canada promises to become a 
larger producer of graphite, as American capital is becoming inter- 
ested in developing new properties there. 
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ARTIFICIAL GRAPIIITE. 


The production of artificial graphite has steadily increased since its 
introduction in 1897. The quantity manufactured in 1906 amounted 
to 5,074,757 pounds, valued at $337,204, which is the largest quan- 
tity produced in any year since its first introduction on the market. 
Of the total output, 2,766,000 pounds were ground to a fine powder, 
and this product was valued at $94,578. 

In the following table are given the quantities and value of the 
graphite manufactured for the last five years: 


Production and value of artificial graphite, 1902-1906. 


i 

Price per 
Year. Quantity Value. | pound 

(pounds). | (cents). 
[oC Tm 2,358,828 | $110,700 4. 69 
1909. o aids sat atin axe. DU ds a Vx Uca EL SERVE seu i eA b ut: 2,020,000 . 178,070 6. 82 
A doeet use dust bun Tuae d wu A de T E MU estas 3,248,000 , 217,790 6. 70 
1905 ehcp tte ct a auster e TRI LM QE UM ME DE 4,591,550 | 313,980 6. 83 
O i Esc bns PI VE I ead 5,074,757 | 337,204 6. 04 


It would appear from these statistics that the use of the artificial 
product is being rapidly extended, and it probably now comes into 
competition with the natural graphite in many lines of manufacture 
especially in the electrical trade. A process has been developed 
during 1906 for treating artificial graphite with tannin. The result- 
ing deflocculated graphite is claimed to be adapted especially for use 
in lubrication, SE either water or oil as a vehicle. For certain pur- 
poses, however, it seems certain that nothing can take the place of 
the mineral, and that the production of crystalline graphite in this 
countrv will steadily increase. 


WORLD'S PRODUCTION. 


In the following table is shown the world's production of graphite, 
by countries, in 1903, 1904, and 1905: 


World's production of graphite, 1903, 1904, and 1905, in short tons. 


1903. | 1904. 1903. 
Country. AA A ——————— 
Quantity. Value. | Quantity. | Value. | Quantity. | Value 
United States...................... 18,860 | $225, 554 19,768 | $321,372 24,971 | $318,211 
AUSLTIS, C25: 3s cc es 32,616 | 332,148 31,548 | 386,082 37,937 274, 154 
O A A ka e SR Rd 728 23,745 452 11, 760 341 17,033 
COVION Lu S sods is 226,998 1,952, 529 229,187 2,110,873 a 34,319 | 2,307,042 
EPADUD.C. S lA ea etur o qae enna d ee 139 689 17 130 110 1,351 
A save eee tats 4,099 35, 411 4,171 40, 122 5, 424 49, 742 
TG oua oi ae IO 3, N01 82,474 3,647 81, 258 2,603 82,085 
O A A Da 8,730 28,855 10,764 44, 542 11,654 52, 104 
JAPAN A ea 126 10,950 238 18, 026 206 15,02 
MEXICO ea 1,5 41,635 1,069 47,436 1,060 42,916 
Fic ll mE 28 | 988 61 1,755 44 1,270 


MOU ses Sinemet ee stat 97,673 12,784,078 | 100,922 |3,063, 386 118,878 | 3,160,936 


a Exports. 
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MAGNESITE. 


By CHARLES G. YALE. 


PRODUCTION. 


All the magnesite produced in the United States continues to come 
from California, but the quantity is not large, since the consumption 
is limited on the Pacific coast, and the native product can not com- 
pete at points of greatest consumption east of the Missouri River with 
that imported from Greece and Austria, owing to prohibitory freight 
rates from California. The Porterville, Tulare County, deposits yield 
most of the crude and calcined material, though a few thousand tons 
are derived from the Red Mountain deposits in Alameda County. 
Some calcined material is also sold by the manufacturers of carbonic 
acid gas, who, however, obtain their crude magnesite from the Porter- 
ville deposits. At this latter place there are kilns where the calcinin 
is done. The calcined material is mainly used as a digester for woo 
pulp in paper manufacture, but less is used than formerly, as the 
manufacturers found they were using more than was really necessary 
to accomplish the object. For carbonic acid gas manufacture about 
800 tons yearly are consumed. The crude magnesite costs in the San 
Joaquin Valley about $3 per ton, and the freight to San Francisco Bay 
is $3 per ton. The calcined sells for a lower price than formerly, and 
that sold in San Francisco is $14 per ton free on board at factory. 
The prices for labor and mining are now higher than formerly and 
add about $1 per ton to the cost of the crude. In the matter of the 
calcined the variation in the price depends on the amount of roasting 
given it. That resulting from the work of manufacturing carbonic 
acid gas does not bring so high a price as that which is specially cal- 
cined and given a longer roast at a higher heat. 

The total domestic output of crude magnesite in 1906 was 7,805 
short tons, valued at $23,415, an average of $3 per ton, as against 
3,933 short tons, valued at $15,221,in 1905. Most of this was roasted, 
resulting in 2,864 tons of calcined material for use as a digester for 
wood pulp and for jin ere and building material. It usuall 
requires 2.4 tons of raw (MgCO,) to make 1 ton of calcined (MgO 
magnesite. This 2,864 tons of calcined material was valued at 
$40,000, or between $13 and $14 per ton. Some small lots were, 
. however, sold for less prices. 


Quantity and value of crude magnesite produced in the United States, 1891-1906. 


1891......... short tons.. 439 $4,390 | 1899. ....... short tons.. 1,280 $18,480 
1892...............d0.... 1,004 10,040 | 1900............. do.... 2,252 19,333 
1893........ do.... 704 7,040 | 1901............. do.... 3,500 10, 

1894... essere do 1,440 10,240 | 1902. ............ do 2,830 | 8,490 
1805. sre er ete do 2,220 17,000 | 1903............. do 3,744 10,595 
1896 ............. do 1,500 11,000 | 1904............. do 2,850 9,298 
BUT oso ases ela do 1,143 13,671 | 1905............. O 3,933 15,221 
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The plant at Sessions Basin, East Oakland, owned by the American 
Magnesite Company, was badly damaged by the earthquake of April, 
1906, though the machinery was not much injured. The buildings 
were not restored much before the close of the year. For this reason 
little was done in the way of manufacturing magnesite bricks or 
building material in 1906 in California. 

Since the close of the year a new deposit near Cloverdale, Sonoma 
County, has been apened: and a few hundred tons of crude material 
have been shipped. A road is being built to another deposit near 
Guerneville, Sonoma County, which is being opened. Also since the 
close of the year a deposit has become productive near Exeter, in 
Tulare County, about 20 miles from the Porterville deposits. The 
California Magnesite Company has been organized to develop magne- 
site deposits near Winchester, in Riverside County; the headquarters 
of the company are in Los Angeles. Thus far no output has been 
made. With these exceptions there is nothing new to record as to 
magnesite mining operations in California. Many other deposits are 
known—some of them of considerable value—but the small local de- 
mand and the impossibility of shipping eastward and in competition 
with the cheap imported article prevents any extensive mining opera- 
tions being inaugurated. 

Somewhat extensive experiments are being conducted in California in 
the manufacture of tiles partly formed of calcined magnesite. The 
producers are in hopes that their experiments will prove successful, 
as the manufacture of these tiles will cause a more decided demand 
for magnesite. It is also the hope of the producers that the increas- 
ing use of open-hearth furnaces will cause a large demand for the 
mineral, which is used in the form of ground calcined plaster for 
lining. 

IMPORTS. 


The imports of magnesite into the United States for 1905 and 1906 
were as follows: 


Imports of magnesite into the United States in 1905 and 1906, in pounds. 


1905. 1906. 


Quantity. | Value. Quantity. Value. 


Magnesia: 


Calcined, medicinal............ooocccoconcnooooo... 13,554 $2,77 30,788 $5,689 

Carbonate of, medicinal...................Lue.l... 21,901 1,300 30, 487 5,844 

Sulphate of, or Epsom salts...................... 9,039,099 38,084 5,830,224 22,471 
Magnesite: 

Calcined, not purifled.................L.uu......... 134,595,334 | 575,355 | 141,314,682 740,585 

A A wetness Sette 14,152, 466 63, 264 39,477,766 122,908 


In addition magnesium not made up into articles was imported to 
the value of $22,205 in 1905 and to the value of $8,706 in 1906. 

United States Consul W. A. Rublee, of Vienna, Austria, states that 
the export of calcined magnesite to the United States from the 
Vienna consular district alone amounted to 53,000 tons net weight. 
He says also that at present the Veitscher Magnesitwerke Actiengesell- 
schaft is the principal company operating magnesite mines in Austria 
and is enjoying extraordinary prosperity. 
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His statement in part is as follows: 


Magnesite was discovered in the province of Styria, Austria, in the early eighties by 
Carl Spaeter, of Coblenz, Germany, who had acquired some property near Veitsch, 
Styria, which was supposed to contain manganese ore. In the course of exploiting this 
property the yield of manganese was not found to be satisfactory, but another substance 
was discovered which turned out to be valuable for fireproofing purposes and was later 
called magnesite owing to its high percentage of magnesia. 

Elaborate experiments were made with it by the Alpine Montangesellachaft, one of 
the principal iron and steel companies of Austria, and its uses were discovered. 

The first magnesite was produced in small quantities in 1890, but its production on a 
large scale began in 1892, when shipments were first made to the United States. In 
1897 the Veitsch property was organized into a stock company with 2,000,000 crowns 
($406,000) in preferred shares and 6,000,000 crowns ($1,218,000) in common shares, the 
preferred shares to pay 74 per cent interest guaranteed. This dividend was soon 
advanced to 10 per cent and has been paid on preferred and common shares alike for 
several years past. Carl Spaeter retains the controlling interest in the company, and a 
Vienna bank owns a large part of the remainder of the shares. 

Magnesite mines were worked in competition with the Veitsch mines at Eichberg, 
lower Austria, for a number of years, but were acquired by the Veitsch company in 
March, 1905. There are also magnesite mines in Hungary, which operate under a 
cartel agreement with the Veitsch company. The Veitsch company is acquiring other 
mines in Styria and is desirous of maintaining a monopoly of the business in Austria. 
At present, however, there are two or three independent concerns opening up magne- 
site properties in Austria and in Hungary. 
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MICA. 


By DoucLas B. STERRETT. 


INTRODUCTION. 


Of the minerals composing the group called mica, practically only 
two are commercially valuable for their physical properties. These 
are muscovites, or potash mica, and phlogopite, or magnesia mica. 
The interesting properties of mica are its perfect cleavage and the 
toughness, flexibility, and elasticity of its cleavage sheets. These 
properties, combined with transparency and nonconductivity of elec- 
tricity, render the varieties mentioned valuable in the industrial world. 

The crystallization of mica is monoclinic, approximating hexagonal 
EE The crystals indicate this by the closeness with which 
they resemble hexagonal forms, while the molecular structure revealed 
by the percussion and pressure figures is also nearly hexagonal. 

ommercially mica is found in rough blocks, sometimes with crystal 
outlines; these crystals are often called ‘‘books.” 

The color of mica is somewhat variable and is generally much 
lighter in muscovite than in phlogopite. Muscovite may be white, 
gray, yellow inclining to amber, brown, red, and green. The brown 
and red when of the proper color are often called **rum" and ‘‘ruby” 
mica. Zonary banding of colors parallel to the crystal faces is not 
uncommon; hd a crystal may be a rich *“'rum” color inside with an 
exterior of light yellow, or the position of the two colors may be 
reversed. Phlogopite is generally some shade of yellow or brown to 
black, often possessing a coppery appearance, and is called ““amber” 
mica from its color. Other colors observed in phlogopite are milk y 
and silvery gray. The luster of muscovite is brilliant and glimmering 
on fresh surfaces, while that of phlogopite is less brilliant and more 
silvery or pearly. Iridescent colors are often produced on the surface 
of hard fresh sheetsof mica by the presence of moisture, while Newton 
rings and rainbow colors are formed by thin films of air working in 
between the lamine. 

Muscovite often contains inclusions of other minerals, either between 
the lamine or cutting across them. Common among these inclusions 
are magnetite, quartz, feldspar, garnet, and other mica erystals, with 
tourmaline, apatite, beryl, and rare minerals of less common occur- 
rence. Inclusions of magnetite are in the form of minute crystals, 
often arranged in definite positions with respect to one another, form- 
ing patches or dendrites, which are themselves arranged in a definite 
order corresponding to structural lines in the crystal. Inclusions of 
other mica may be other small crystals of muscovite with their cleavage 


1149 


1150 MINERAL RESOURCES. 


turned across that of the large crystal, or intergrowths of biotite 
possessing the same cleavage as the inclosing muscovite. The various 
minerals included in mica detract from its commercial value or ruin it 
commercially altogether. : 

Other more striking features that detract from the value of mica 
are the ** wedge,” the ** A,” and the ** ruled” structure. In ‘‘ wedge ” 
mica the crystals are thicker on one side than on the other, due to an 
uneven development of the laminsee, some of which do not extend 
entirely across the width of the crystal. The ‘‘A” structure is due to 
two series of crumplings, or small folds in the lamine, making angles 
of approximately 60? with each other. In some cases these corruga- 
tions or striations are not very pronounced and the mica splits across 
. them, while in others there are small lath-shaped strips between the 
sheets and the lamine do not extend across thestriations. The ‘‘wedge” 
and the ** A" structure often occur together in mica crystals. In 
* ruled? mica sharp parting planes or cleavage pass through the crys- 
tals, making angles of about 664° with the regular cleavage. This is 
sometimes repeated many times in parallel position, cutting the mica 
crystals into narrow strips, called ** ribbon ” mica, and at other times 
it s in two or three directions, at about 60° to one another in the 
crystal. 

etails of the crystal structure of mica are alge d out- by percus- 
sion and pressure figures. These have the shape of a six-rayed star, 
being made up of three lines or cracks crossing one another at angles 
of nearly 60°, and correspond to lines of molecular weakness in the 
crystal. The two differ from each other in having the rays of one 
inclined at about 30° to the direction of those of the other. Percus- 
sion figures are produced by striking a sheet of mica a sharp blow 
with a dull-pointed instrument. Pressure figures are more difficult to 
obtain and are formed by slow pressure with a blunt point. A beau- 
tiful example of a large percussion figure is sometimes seen in a block 
of mica which a miner has carelessly struck with a pick. 

When percussion and pressure figures have been made in sheets of 
muscovite which show the **ruled" and the ** A? structures, the rays 
of the pressure figure are found in each case to be parallel to the 
* ruled" and ** A" lines, while the rays of the percussion figure are 
inclined at about 30? to them. When the crystal faces are present 
the traces of the percussion figures are found to be parallel to the 
edges of the clino-pinacoid and unit prism faces on the base. 


OCCURRENCE. 


Of the two varieties of mica used extensively in the industrial world, 
only one, muscovite, is found in deposits of commercial value in the 
United States. Muscovite occurs widely disseminated in small plates 
and crystals of no value in crystalline igneous and metamorphic rocks, 
as well as in the sediments derived from them. Commercially valua- 
ble valuable muscovite, however, is confined to pegmatite. The latter 
is closely allied to granite in composition, being composed of feldspar 
and quartz with more or less mica and other accessory minerals. 
Unlike granite, the constituent minerals of pegmatite are crystalized 
out in large masses, sometimes with an extremely coarse granitic 
texture, and at others in veinlike bands or irregular segregations. 
Among the coarser products of crystallization of pegmatite 1s mica, 
which is sometimes found in blocks more thana yard in diameter. 
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A large number of accessory minerals occur with mica and in peg- 
matite. Among the more common ones and those of commercial value 
are, quartz, massive, crystallized, smoky, and rose; feldspar, potash 
and others; kaolin; beryl, common and gem varieties, as colorless, 
yellow or golden, blue, aquamarine, and emerald; touraline gems, 
white, yellow, green, blue, red, and other colors; spodumene, kuntz- 
ite, A hiddenite; zircon; lepidolite; cassiterite; uraninite or pitch- 
blende, and other rare minerals. A complete list of the associated 
minerals will be found in the report on mica for 1904 by Dr. Joseph 
Hyde Pratt.” 

he mica crystals occupy various positions in pegmatite masses, and 
no positive rule can be made for finding them. Where the pegmatite 
has a typical granite texture the mica may be found evenly distributed 
through it. Often the larger crystals will be found either in clusters 
at intervals through the ‘‘ vein,” in places partly connected by streaks 
of small crystals, or along one or both walls of the pegmatite. Where 
there is a quartz streak within the pegmatite the mica occurs on either 
or both sides of it, being in places partly embedded in the quartz or 
occupying any of the positions noted above in the remaining portion 
of the pegmatite. 

Pegmatites are common in regions of crystalline metamorphic and 
granitic rocks. Those more valuable for their mica contents are gen- 
erally found in metamorphic gneisses and schists, in which they occupy 
various positions. Sometimes the pegmatites follow the bedding 
planes of the country rock for considerable distances; at others they 
cut the strike of the inclosing rock through part or all of their extent. 
They are often very irregular in shape and continuity, and sometimes 
exhibit the same structures as the country rock. The common forms 
of occurrence of pegmatite, commercially valuable for mica, are over- 
lapping lenticular-shaped bodies and sheets of more persistent extent. 
They range from a fraction of an inch up to many yards in thickness, 
and the length of the lens-shaped masses may be from two or three 
times to twenty or more times their thickness. The limit of size 
below which a pegmatite body can not be profitably worked for mica 
might be arbitrarily placed at from 1 to 2 feet for rich and regular 
veins. 

The origin of pegmatites is a debated question. Certain forms are 
generally conceded to be dikes, intruded into the formations in which 
they occur as highly aqueous magmas. Others possess such typical 
vein structures that they must be considered to have been formed b 
aqueous action. Between these two types are all gradations, and it 18 
opon ia to separate the two processes by which they have been 

ormed. 

Deposits carrying mica of commercial size have been found in the 
United States in the following States: North Carolina, New Hamp- 
shire, Virginia, South Dakota, Colorado, New Mexico, Idaho, Arizona, 
Georgia, South Carolina, Alabama, California, Maine, Connecticut, 
New Jersey, Maryland, Wyoming, Nevada, and a few other States. 
In the first nine, and probably more, of the States mentioned there 
has been a production of mica at one time or another. In foreign 
countries mica of commercial size has been found in India, China, 
Japan, Canada, Mexico, Brazil, Argentina, German East Africa, Aus- 
tralia, and other countries. 


a Pratt, Joseph Hyde, Mica: Mineral Resources U. 8. for 1904, U. S. Geol. Survey, 1905, p. 1179. 
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CONDITIONS GOVERNING MINING METHODS. 


There is a wide variation in the methods used in mining mica, 
depending at times on the conditions of occurrence of the mica, and 
at other times on the location of the deposits, the cost of labor, and 
the ability of the individuals or companies to operate them. Where 
the mica deposits are somewhat regular in content, direction, and 
extent, it is possible to work them by systematic methods similar to 
those employed in mining for other minerals. Regular shafts, inclines 
crosscuts, drifts, stopes, and winzes can be profitably employed, and 

wer used for drills, hoisting, pumping, etc. Where the mica 

eposits are irregular in shape and extent, pinching and swelling 
from place to place, and are folded with the inclosing rocks or badly 
mashed and faulted, it is not possible to work them systematically. 

The tendency in the past, prior to the last few years, has been to 
work all mica mines only for present values, with too little regard for 
future production. In this way the majority of the mines have been 
so opened that, after their value has been proved, it has been very 
costly to prepare them for extensive operation. Of course a deposit 
must be proved valuable before extensive work is undertaken. Toq 
often the miner testing the deposit must have some returns for his labor, 
and accordingly he follows the mica wherever found, by pits, cross- 
cuts, inclines, shafts, and tunnels, irregularly spaced. Thus the mine 
iS given a poor start, and the farther such work is carried the more 
difficult it becomes to begin systematic mining. Very often, however, 
when a mica deposit is irregular in shape the only feasible way of 
learning its extent is to follow the mica streak wherever it may lead, 
and accordingly systematic prospecting is not possible. 

In Canada there seems to be a stronger tendency for systematic 
mica mining than in the United States, especially in the phlogopite 
deposits in pyroxenic rocks, which are probably more regularin nature 
than most muscovite deposits in pegmatite. Mining in New Hamp- 
shire and the Western States has been carried on more systematically 
than much of that in North Carolina.’ In the latter State, however, 
the mica deposits are being more and more methodically opened and 
mined wherever possible. Unfortunately, there are a large number of 
deposits in this State which are of such irregular occurrence that it is 
impossible to use regular methods of development. In India the 
deposits are more irregularly worked than in any other region, since 
nearly everything is done by hand, even to removing mica and waste 
from the mines. 

The use of power for drills, hoisting, and pumping, as well as system- 
atic mining and other labor-saving devices, is also governed largely by 
the cost of labor. In India, where the wages are extremely low, 6 to 
8 cents per day for miners, 4 or 5 cents for ordinary labor (male or 
female), and 3 cents for children, the use of primitive methods and 
equipment is nearly universal. In North Carolina labor-saving devices 
are being introduced with the higher cost of labor. In other mica- 
mining regions in America, mentioned above, where the cost of labor 
has been high, the employment of labor-saving devices and careful 
mining methods have been correspondingly advanced. 
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MANUFACTURE OF MICA. ' 


SHEET AND PUNCH MICA. 


The methods employed in preparing sheet mica for the market do 
not differ greatly, even in widely separated localities. In some cases 
the successive steps in the preparation of sheet mica may be carried 
out by different parties in different places. Thus the miner may sell 
to the small dealer his entire product in rough blocks or crystals. 
After splitting the latter and removing imperfections the small dealer 
grades the sheets according to size and quality, and in turn sells to 
the larger dealer or manufacturer. The latter cuts the mica into 
whatever patterns there may be a demand for and sells his product to 
the jobber. Asa general rule, however, two or more of these opera- 
tions are carried out by the same party, and often a company mines 
and prepares its own mica for the trade. 

The usual operations for preparing mica, after the rough material 
has been obtained from the mines, are as follows: 

The rough crystals, weighing from a fraction of a pound to many 
pounds, are split with wedges and knives into sheets of suitable thick- 
ness for cutting into patterns. The rough edges are trimmed off with 
knives held at an angle to the cleavage plane while cutting, and harm- 
ful inclusions and other imperfections are removed. The next step 
consists in cutting the sheets into patterns of such size and shape as 
may be in demand. This operation requires considerable judgment, 
in order that there may be a minimum of loss by waste. ereas 
formerly it was customary to have a “*scriber” mark the outline of 
the pattern to be cut from each sheet, this is now almost entirely done 
by the man who does the cutting. The latter lays a templet made of 
metal or composition on the sheet of mica, and after choosing the most 
favorable form and largest size possible, cuts around the edge of the 
templet with large shears. These shears have the lower blade station- 
ary, while the upper one is generally operated by hand. Machine 
knives operated by power are in use, Prades in the larger cutting 
establishments of Canada. 

Considerable mica is punched into disks, washers, and other forms 
for electrical use. The chief demand is for sizes under 2 inches in 
‘diameter, though disks and rings are punched with a diameter of over 
4 inches. The different forms of punches in use are operated by hand 
or by power. The output from power machines is larger than that 
from hand punches. | 


GRINDING SCRAP MICA. 
NORTH CAROLINA. 


Less than half of the scrap mica produced in North Carolina is 
ground in that State. Much of it, especially from the counties 
southwest of Asheville, as Hay wood, Jackson, Macon, and Transyl- 
vania, where there have been no grinding mills up to this time, goes 
to Richmond, Va., where it is ground by the Richmond Mica Com- 

ny. ltis probable, however, that there will be several mica-grind- 
ing mills in operation in this region before long. A mill is being 
erected by the Hanson Mill Company (June, 1901) at Dillsboro, to 
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grind and manufacture mica as well as other mineral products of the 
surrounding region, as feldspar, talc, and graphite. The General 
Electric Mica Manufacturing Company, also of Dillsboro, owns a 
plant for manufacturing mica and expects to grind scrap mica by a 
new process. The grinding will probably be accomplished by emery 
wheels. In Mitchell and Yancey counties nearly all the scrap mica 
has been ground locally by three mills in the neighborhood of Plum- 
tree, Mitchell County. Another larger and well-equipped mica-grind- 
ing mill was Rae | by Mr. John L. Lynch during 1906 at Penland, 
Mitchell County. This mill is the largest in the State and is located 
on a railroad at a convenient place fora large number of mica pro- 
ducers to dispose of their waste and scrap. With the erection of two 
new mica-grinding mills and with other mills under consideration the 
pn of scrap mica should be largely increased in North Caro- 
ina in the near future. | 

The following is a general description of the type of grinding mill 
in use in Mitchell County: Both steam and water power, or a combina- 
tion of the two when the water supply is insufficient, are employed. 
The mica is first shaken thoroughly in rocker washing tubs, by which 
the filth is reinoved. The grinding is accomplished by soft-wood 
beaters through which large spikes are driven with the ends projecting 
on all sides. These beaters have an elliptical cross section and are 
from 30 to 36 inches in diameter and from 6 to 10 inches thick. They 
revolve horizontally in large wooden tubs and are so arranged that 
they can slip up and down vertically with their shaft when they become 
clogged in any position by an excess of mica. The tub is of suitable 
size for the beater to revolve in and is from 30 to 36 inches high. The 
scrap mica is placed in the tub with water and the beater set in motion. 
As the latter revolves the steel spikes beat and tear the mica. It 
requires about twelve hours to grind a charge, which often becomes 
steaming hot toward the end of the operation. Water is added as 
needed. From the grinding tubs the mica, now in the form of a mush, 
is washed to settling vats, where, after eight to twelve hours, the water 
is decantered off. The mica mush is then spread on cloth-covered dry- 
ing tables, beneath the surface of which heat is supplied by steam 
pipes or in other ways. After eight to ten hours the mica mush is 

ried and is removed from the tables on the cloth in the form of cakes 
orlumps. The latter are crushed and beaten apart in disintegrators. 
or pulverizers, and the ground material is sized off in hoppers or 
screens by bolting ouch silk sizing mesh. 

A charge consists of from 400 to 500 pounds of scrap, according to 
the size of the grinder. From three-fourths to four-fifths of this is 
returned from the sizing screens as over size and is placed in the 
grinder with the next charge. The beaters are run at from 250 to 300 
revolutions per minute. At one mill it was said that a larger per- 
centage of 160-mesh ground mica was obtained than of any one of the 
other sizes separated—that is, 10, 60, 80, or 100 mesh: the sizes com- 
monly separated at the mills. Different sizes down to ‘‘ bran mica” 
can be separated whenever ordered. 

At one time in North Carolina scrap mica was ground with buhr- 
stones, which were revolved over a tub on which the stone rested. 
The ground mica was continually washed down into the tub and passed 
out through small holes in the side of the tub. 
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COLORADO. 


The utilization of scrap and waste mica in the manufacture of lubri- 
cants for car axles has become a somewhat important industry in the 
West. An extensive plant erected for the preparation of mica for 
this purpose in Denver, Colo., has been described by Mr. Fritz 
Cirkel as follows: 4 


The mica comes to the factory in carloads just as it is taken from the mine. It is 
fed by boys into two machines, which cutitinto fragments about half aninch square. 
By a system of pneumatic tubes the mica so cut is delivered to the atomizing machines, 
which grind it into powder. Each machine consists of two steel shafts 3 feet long, 
with a series of spirally arranged beaters, of gun metal, which revolve in a close case. 
These machines make from 5,000 to 7,000 revolutions per minute. The fingers on 
one shait run between the fingers on the other, so that when the material is passed 
through the pueumatic tubes from the feeding machine to the atomizers ata velocity 
of 15,000 feet a minute the work of atomizing is instantaneous. 

The mica, now reduced to minute particles, continues its course at the same velocity 
through another set of pneumatic tubes to the sizing bins. Here the current is so 
retarded by a special mechanism that it causes the material to settle, according to its 
fineness, in the various compartments, of which there are six. Compartments con- 
taining the graded mica powder rest upon hoppers or bins immediately over the 
mixing pans. Into the latter the several grades of mica powder are drawn and, by 
means of mechanical mixers, with which the pans are provided, treated with the 
proper percentage of oils and other ingredients. 

Directly over the hoppers are located the oil tanks, which supply the mixers by a 
pipe running down the outside of the hopper, at the end of which is a faucet. . 

At one end of the bins is the ‘‘dust arrester,” a cylindrical machine 4 feet in 
diameter and 10 feet high. Any of the material too light and fine to settle is driven 
into this machine by air currents and is drawn off as needed. 

It is stated that before this machine was invented no other pulverizing machine 
had a capacity of more than 300 or 400 pounds a day, and that the material was not 
sufficiently fine for lubricating purposes. It is claimed for this concern that it can 
pulverize about 5 tons in a day of ten hours and that it turns out an excellent lubricant. 


CANADA. 


The processes used by Canadian firms for grinding mica have been 
briefly discussed by Mr. Fritz Cirkel.^ Much difficulty is experienced 
in grinding mica, and some firms have returned to the old-fashioned 
buhrstones. The processes used, however, are generally kept secret. 
The International Mica Company, of Gananoque, Ontario, uses the 
following process: 

The mica is first roughly screened and then cleaned before entering the grinder, 
which is a sheet-iron cylinder 9 feet long by 30 inches in diameter, punched in rows 
and set at an incline of 14 inches in its length. As the machine slowly revolves, 
loose pieces of steel, inclosed in the cylinder, pulverize the mica until fine enough 
to drop through the holes, which are three-sixteenths inches in diameter. It is then 
sized and graded in trommels from flakes down to the tinest powder, the finest 
screens being of silk. The plant is operated by waterpower on the Gananoque River. 


USES.c 


The three principal uses of mica are for electrical insulation, glaz- 
ing, and decoration. The first-named application probably leads in 
present importance, but the other two uses date back to ancient times, 
mica antedating glass, and also being early used to secure decorative 
effects. 

a Mica, its occurrence, exploitation, and uses: Mines Branch, Dept. of Interior, Canada. 1905, p. 88. 


b Loc. cit., p. 49. 
c Smith, George Otis, Mica: Mineral Resources U. S. for 1905, U. S. Geol. Survey, 1906, pp. 1280-1281. 
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As an insulating material, mica occupies a place that can not be 
filled by any other substance. Its toughness and elasticity have 
already been mentioned, but equally important characters are its 
infusibility and softness. In the majority of cases where mica is used 
for insulating purposes in electrical apparatus, the muscovite variety, 
or white mica, is as serviceable as the **amber" or phlogopite variety. 
Both kinds are used for building into larger sheets of ** micanite? or 
* mica board." ` For laon between segments of commutators in 
dynamos and motors there is nothing superior to the Canadian phlogo- 
pue and certain varieties of India mica. The latter is of about equal 

ardness with the hard-drawn copper segments placed on each side of 
it in the commutator, and the whole wears down evenly, preventing 
sparking. . Though considerable muscovite is used for the same pur- 
pose, it does not give the same satisfaction as the phlogopite. For all 
electrical insulation the two varieties, when clear and pure, are 
extremely efficient. The insulating qualities of mica are, however, 
according to Mr. P. O. Maloney," greatly reduced by contact with oil. 
In some cases the power of sheet mica to withstand an insulation test 
under high potential currents was lessened by one-half when the plate 
was coated with paraffin oil. 

Black-specked mica, in which the spots are due to dendritic growths 
of minute magnetite crystals, is much less capable of withstanding 
high-pressure currents, and accordingly finds less extensive use in the 
electrical industry. It is often stated? that ‘‘specked” mica is value- 
less for electrical purposes. This is disproved, however, by the quan- 
tity of specked mica mined each year and sold to electrical dealers. 
It is claimed that the crystals of iron oxide, especially when of appre- 
ciable size, have a tendency to short circuit high potential currents 
through the mica. Several large mica-manufacturing firms, however, 
report that there is a good demand for specked mica, since it costs only 
from one-half to two-thirds as much as the clear, and it can safely be 
used for all insulation purposes, other than for armatures, where the 
current is to be under 1,000 volts. One large company in North 
Carolina stated that its supply of this grade did not meet the demand, 
and that it did not encourage the use of specked mica, as there was 
more money in the better grades. Many large electrical manu- 
facturers do not use specked mica, even in apparatus where it would 
be perfectly satisfactory, since they hear it condemned by many people 
and know that whenever there is trouble with any piece of apparatus 
the blame will be laid on the specked mica. The chief complaints 
against specked mica come from the Canadian producers and from 
some of the large buyers of domestic mica. The reasons for this are 
that the Canadians find it difficult to compete with the United States 

roduction, since the price is lower than for clear mica, though they 

ave a tariff to contend with in either case; and the large buyers prefer 
to deal in higher-grade material, for by doing so larger profits are 
realized. | . 

W here the specks are between the laminations and rarely of appre- 
ciable thickness, as in the North Carolina specked mica, they can 
sometimes be eliminated, entirely or in part, by splitting. here 
i Po ae Fritz, Mica, its occurrence, exploitation, and uses: Mines Branch, Dept. of Interior, Canada, 


b Eng. and Min. Jour., vol. 79, 1905, pp. 633 and 1237; Colles, G. W., Mica and the Mica Industry: 
Philadelphia, 1906, p. 20. 
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low-potential currents are used, however, it is not necessary to remove 
the ar: since scarcely any thickness of the laminations is ever inter- 
sected by them. 

The increasing use of mica in electrical manufactures has largely modi- 
fied the demand made upon the mining industry. Small sizes of sheet 
mica can now be utilized in the manufacture of insulators in lampsockets, 
lightning arresters, switch boxes, and fuse blocks. More important 
even is the extensive use that is made of composite mica, ‘‘ micanite," 
** molded mica,” and other varieties of built-up mica sheets. In the 
manufacture of material of this class thin lamins of both regular and 
irregular form and of different sizes, according to the quality of ‘* mica 
board” desired, are arranged and cemented together to form thick 
sheets of any size in demand. Not only can sheet mica of small sizes be 
thus utilized, but where there are other minerals included between 
the folia which might destroy the value of certain sheets these can be 
removed in the process of thin splitting. The mica board has largely 
supplanted the large-sized sheets of natural mica in the electrical 
industry, because of several advantages possessed by the built-up 
material. The lines of molecular weakness which give rise to the per- 
cussion and pressure figures in the natural sheets are avoided by the 
different orientation of the thin films constituting the composite sheet, 
with the result that the strength is increased as well as the resistance 
to arc punctures. The use of shellac or other cementing material 
increases the flexibility of the mica during the process of manufacture, 
allowing the plates to be molded into a great variety of forms for use 
in electrical apparatus. Since this material was first introduced its 
application has been rapidly extended. To-day not only is it used in 
small sizes in the insulation of electrical apparatus and for covering 
the handles of electricinn's tools, but its strength and resistance to 
moisture especially fits the molded mica for use in weather-proof lamp 
sockets and telegraph and feed-wire insulators. 

The use of mica for stove windows formerly constituted the prin- 
cipal demand for sheet mica, but this has decreased somewhat in 
recent years. The increased use of sheet mica in incandescent 
lamps and for miners’ lamps has kept up the demand for glazing 
grades, so that whatever comes into the market is readily bought. 
Sheet mica is also used to some extent for phonograph diaphragms, and 
in various small boxes and other novelties. 

Scrap mica is utilized in the manufacture of a superior quality 
of boiler lagging, a mat of finely divided mica flakes furnishing a 
fireproof covering that has sufficient strength to be durable, not dis- 
integrating like some other materials, and excelling asbestos and mag- 
. nesia compounds as a nonconductor of heat. The superiority of the 
mica lagging appears to depend not only upon the low conductivity of 
the mineral itself, but especially upon the loose texture of the mica mat. 

Ground mica is used in somewhat increased quantities, the coarser 
grades in mica bronzes and paints, and also as an absorbent for explo- 
sives. Ground mica also formsan ingredient in some heavy lubricants. 
The finest ground mica, or mica flour, finds & considerable market 
with the manufacturers of high-grade wall paper, the luster obtained 
by the use of the muscovite dust having the advantage of both per- 
manency and brilliancy. Specked mica is seldom used for grinding 
where a good grade of ground mica is desired, since it spoils the color 
and quality of the latter. 
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PRODUCTION. 


The production of mica during 1906 in the United States came from 
eight States—North Carolina, Colorado, New Hampshire, Virginia, 
Idaho, South Dakota, New Mexico, and Connecticut—here named in the 
order of the value of their output. 

The production of sheet mica amounted to 1,423,100 pounds, valued 
at $252,248, an increase of 498,225 pounds in quantity and of $91,516 
in value over 1905. This increase is nearly all due to the growing 
production of North Carolina, which is credited with 800,440 pounds, 
valued at $205,756, while the aggregate production from the other 
States showed but little gain. 

The total production of scrap mica in the United States in 1906 was 
1,489 short tons, valued at $22,742, an increase of 363 tons in quantity 
and of $4,856 in value over 1905. Of this quantity North Carolina 
De 1,129 tons, valued at $11,940, while the other States pro- 

uced 360 tons, valued at $10,802. The much greater value placed 
on scrap mica in the other States as compared with North Carolina is 
due to their distance from the markets and to the high prices paid for 
scrap in the Western States, where freight charges on material from 
the East would be excessive. The value given for the North Carolina 
product represents the prices paid for scrap and waste mica at the 
points of production. 

It has been found necessary to make a correction in the figures of 
production for 1905, because of later information received at the Sur- 
vey. ‘Thus the total output of sheet mica in the United States during 
1905 is given as 924,875 pounds, valued at $160,732, in place of 851,000 
pounds, valued at $185,900; and of scrap mica as 1,126 short tons, 
valued at $17,856, in place of 850 short tons, valued at $15,255. The 
increase in quantity of both sheet and scrap came from North Caro- 
lina, with a corresponding increase in values, while the reduction in 
value of total sheet produced was made to better suit the relations 
between the quantity and value of the output from other States. Thus 
the production of North Carolina during 1905 was 742,875 pounds of 
sheet mica, valued at $117,732, and 445 short tons of scrap mica, valued 
at $4,976, while the remainder of the production came from Colorado, 
New Hampshire, Georgia, South Dakota, and New Mexico, named in 
the order of relative importance. 

The condition in B sheet mica comes from the producers varies 
considerably. This is especially true in North Carolina, where certain 
producers manufacture their product into forms ready for use, 
while others simply split the rough blocks of mica into sheets one- 
tenth of an inch or less in thickness and grade them into sizes, in 
which form the mica is sold. The smaller producers often sell their 
output in rough block form without any preliminary grading. It is 
very difficult to learn what part of the output of the different States 
represents the manufactured product and what part represents the 
rough material. In North Carolina about one-half of the production 
represents manufactured mica, while in New Hampshire and Virginia 
the production reported to the Survey represents rough sheet mica. It 
is hoped that next year a separation of these products can be made in 
the statistics of production. For 1906, however, the production will 
have to be given as heretofore, containing the rough, graded, and 
manufactured mica taken together. 
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It becomes increasingly difficult to separate the figures of produc- 
tion of small] size sheet and of scrap mica. Whether a certain lot of 
mica is to be wholly or in part used as scrap, or is to be cut into small 
sheets or punched, depends entirely on variable conditions. If the 
producer or the purchaser considers it of sufficient value to be used for 
small sheet or punch, he will grade it for that purpose, if there isa 
cutting establishment within reach. Should it be necessary to shi 
the rough mica some distance to be manufactured, however, he will 
sell all small material as scrap at the nearest grinding mill. Thus, in 
one place mica of certain size is manufactured into sheets, and at 
another the same grade will be treated as scrap. 

A large part of the scrap mica comes from the waste at the cutting 
establishments and is more valuable for grinding than thę rough, 
small sizes, for it is generally much cleaner. Such material was at 
one time in the form of rough sheet mica, and if the output were given 
for all the material in the rough sheet form the production of sheet 
would be enormously increased, while that of the scrap would show a 
large falling off. Since itis not possible to obtain statistics from all 
the small producers in North Carolina, the production of the large 
producers and those small ones who do not sell to the large ones has 
to be used in preparing statistics of production. In this way part of 
the production is necessarily given in the form of cut mica, the waste 
from which is given as scrap. In North Carolina the production of 
scrap mica hy this method amounts to about one-half the total produc- 
tion of scrap, and if given as crude sheet mica it would increase the 
quantity of the latter by over a million pounds. 

The mica industry in this country is expanding rapidly to meet the 
rapidly growing demand for that material. At present the effects of 
the increase are more felt in North Carolina than in any other State. 
New companies have formed, however, to operate in several other 
States—Virginia, South Carolina, Georgia, Alabama, and Colorado. 
New Hampshire showed a decided gain in production in 1906, while 
Virginia and Idaho again appear on the list of producers. No produc- 
tion was reported from Georgia by the companies operating in 1905, 
though it 1s likely there will be a production in 1907, since it is 
reported that a gl ae formed to mine at Tworun expects to set up 
a grinding mill. With a new company organized to mine mica near 
Heflin, Randolph County, Alabama should appear in the list of pro- 
ducers in 1907. This new company is the Great Southern Mica 
Company, of Ohio, which is B to be preparing for extensive 
operations in the near future. In Colorado a new enterprise has been 
organized under the name of the Canyon City Mica Mills and Mining 
Company. It is said this company expects to build a mill for the 
treatment of its product at Canyon. The production reported from 
South Dakota and New Mexico remains about stationary, notwith- 
standing rumors of the working of rieh deposits in each State. Con- 
necticut enters the list of producers with a small output, mostly scrap 
mica, while Maine reports a small production, which had not been 
sold at the close of the year. T hough mica mining has been reported 
at various times in California, no information has Ten received rela- 
tive to any production. Any companies or individuals interested in 
mica mining in this or any other State not mentioned in this report 
would materially aid the work of the Survey by sending their names 
and addresses, and information regarding their operations, to the 
Director of the United States Geological Survey. 
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Production of mica in the United States, 1880-1906. 


ica. rap mica. 
TER | Renee, AS. a 
Quantity. | Value. | Quantity. | Value. | Value: 
Pounds Short tons. 
C a iS 81,669 | $127,825 l....oococcoclonnccccc.. $127, 825 
(or til esa ua ción 100,000 | 250,000 |...ooooccooclocccnccco: 250, 000 
RIA A ENE 100,000 | 250,000 |............l......-.-- 250, 000 
(o NEM MM MOM RI 114,000 | 285,000 |........ 2.2 ee eee eee | 285,000 
E T pire ec Aleck A chad A 147,410 | 368,525 |..........-. TARDO | 368, 525 
j| HAMO A ans need as MM 92.000 | 161,000 '............ ares) 161,000 
A A EA 40,000 | 70,000 |............ cece eee ee | 70,000 
[or A A OA 90; OOO) E A nana osea ¡142,250 
O TOA E EN 48,000 | 70,000 |............ wee eee eee 70, 000 
O NN O | 49,500 | 50,000 |............ ...-. e | 50,000 
(o A A A | 60,000 | 75,000 |............ eee ee eee 75, 000 
1891....... ea 75,000 | 100,000 |........ 0... cee eee eee 100, 000 
A N sean 15.000] ..100,000 |... scccscven nene 100, 000 
I RURAL EON EN veins eas 51,111 .......... 156) ales ues: 88, 929 
A nd a io 35,943 |.......... [o QNUM! 52, 388 
ESA AA 44,325 |.......... 148 eee 55, R31 
j| A SRM 49,156 | 65,441 222 $1,750 67, 191 
rr MAC qo MIO COH VPN ACER UE 82,676 | $0,774 710 | 14,452 95, 225 
IRON pcr tes A re d Emu ue qq DrUe | 129,520 | 103,534 8,999 . 27,564 | 131,098 
o MERDA a CON ERU ULM ORO MUN 108,570 | 70,687 1,505 | 50,878 | 121,465 
i DATED REOR RR NEC AA | 456,983 | 92,758 5,497 | 55,202 | 147, 960 
TOO A A NNDECR RD 360,060 | 98,859 2,171; 19,719} 118,578 
e T | 373,206 | 83,843 1,400 | 35,006 | 118,849 
E DNI DEO OWR TORIO SEMEN 619,600 | 118,088 1,659 | 25,040 | 143,128 
1904 5 feno sou E Puedo URN P E wae | — 668,858 | 109,462 1,096 | 10,854 | 120,316 
TOT EOM ERAN CONDE ULM DNA IU RENT NN 924,875 | 160,732 1,126 | 17,856 | 178,588 
1008.5. sc t cirea este s DEC SRM Hd Ca 1,423,100 | 252,248 1,489 | 22,742 | 274,990 


IMPORTS AND EXPORTS. 


The imports of mica into the United States during 1906 were the 
largest ever recorded. The quantity of unmanufactured and trimmed 
mica entered for consumption was nearly twice as great as in 1905 
and exceeded the previous largest imports, in 1902, by 814,882 pounds. 
The value of these imports in 1906 was considerably more than twice 
as great as in either 1902 or 1905, the years in which the values of the 
imports have hitherto been greatest. The quantity and value of mica 
imported into the United States annually from 1900 to 1906, inclusive, 
are shown in the following table: | 


Mica imported and entered for consumption in the United States, 1901-1906, in pounds. 


Unmanufactured. Cut or trimmed. | Total. 
Year —————— | _ A —- 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
TOO O 1,598,722 | $299, 065 78,843 | $35,989 | 1,677,565 | $335, 054 
1902... oi lui ee eae Se et x e Se 2, 149, 557 419, 362 102, 299 46, 97 2,251,856 466, 332 
E nh aha tyr ole ad PEDIS 1,355,375 | 288, 783 67,680 | 29,186 | 1,423,055 | 317, 969 
E O en 1,085,343 | 241,051 61, 986 22,663 | 1,147,329 263, 714 
E AAA, E ew ra iia 1,506,382 | 352,475 88, 188 51,281 | 1,594,570 403, 756 
dos chen NM ER IE 2,984,719 | 953,981 82,019 | 58,627 | 3,066,738 | 1,042, 608 


A small quantity of mica is exported each year, for which figures 
have not been obtained for calendar years. The exports for the last 
five fiscal years, ending June 30, respectively, have been valued as 
follows: 1902, at $3,857; 1908, $4,615; 1904, $1,118; 1905, $2,611; 
1906, $3,935. "These exports went chiefly to the United Kingdom 
until 1906, when the largest exports were to Canada. 
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CONSUMPTION AND DOMESTIC PRODUCTION. 


The statistics of production and importation of sheet mica show a 
total consumption in the United States of 4,489,838 pounds in 1906, 
as against 2,519,445 pounds in 1905, an increase of about 78 per cent. 
When it is remembered that less than one-third of this quantity comes 
from the home production, it will be seen what a field there is for an 
extension of the industry in the United States. These figures can not 
be used for a close comparison, for the reason that to represent prop- 
erly the home production of rough sheet mica there should be added 
to the production given more than a million pounds of waste from 
maufacturing sheet and punch mica, which are at present included 
under scrap mica. If this were done, the average value per pound of 
sheet mica would drop from 17.7 cents to less than 10 cents, as com- 
pared with 34 cents for imported mica. Even in this case, with the 
quantity of pat and of ua pe approaching equality, a com- 
parison would still be unfair, for the d laa mica would be of larger 
size and of much greater value than the home production. The larger 
sizes and greater value of imported mica are due to the fact that no 
small sizes can be imported in competition with the home product, 
the tariff being 20 per cent ad valorem, plus 6 cents per pound for 
rough and 12 cents br manufactured mica. 


PRICES. 


It is very difficult to make a definite statement on the prices of 
sheet mica. An average taken from the quantity and value of the 
total production would be very misleading, as part of that represents 
the manufactured material and part the rough product, and, since the 
prices vary widely for different sizes, an average value would not be 
representative unless the proportion of various sizes of sheet were 
known. The prices realized in North Carolina mica have advanced 
considerably in the last few years and are much better than they were 
a decade ago. 

The average prices per pound of sheet mica in 1906 as obtained for 
several States were as follows: North Carolina, 25.7 cents; Colorado, 
25.2 cents; New Hampshire, 3.6 cents; Virginia, 2 cents; Idaho, 2.5 
cents. The large discrepancies between these values are due to the 
fact that part, at least, of the North Carolina and the Colorado mica 
was manufactured or selected material, while the output of the other 
States was reported entirely for rough, unsorted mica. 

According to Mr. Louis McCarthy. of Boston, who is familiar with 
the mica trade, the prices? paid for cut sheet mica in North Carolina 
range from 20 cents up to $7 per pound, according to size. For 
punched mica the prices paid are from 40 cents per pound for 1 inch 
up to 75 cents for 24-inch disks and 60 to 75 cents per pound for 1 to 
2 inch washers. 

The prices paid for sheet mica by a prominent firm in Boston are 
given in the following table: 


a Personal communication. 
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Prices per pound of first-grade clear sheet mica in February, 1907. 


Manufactured selected 
Uncut mica.a | mica b | 


D ——— á—ÀÓ—— 


Size. | Price. | size. | Price. | 
Inches. Inches. | 
J by 2 $0. 13 li by 3 $0. 60 to $0. 75 

2by 2 .29 2by2 .70to .85 

2by 3 . 40 2by 3 .£8 to 1.10 

3by 3 . 79 3by 3 2.20 to 2.75 

3by 4 1.15 3by 4 2.60 to 3.25 

3bv5 1.75 3by5 3.00 to 3.75 

4 by 6 2.25 4by6 3.80 to 4.75 

6 by 8 2.50 | 6bv 8 5.4U to 6. 75 


a Prices paid in North Carolina. 
b Prepared from standard price líst of the company. 


From this table it will be seen that good prices are offered for mica 
either in the rough or manufactured, thou h the small producers often 
fall far short of receiving such prices. It will also be seen that the 
value recorded for the production of mica at the mines is small com- 

ared with the value offered by dealers in the markets. One cause for 
ow average prices obtained from statisties of production will be found 
in the immense production of small sheet mica, for which there isa 
great demand that can not be supplied by imports on account of the 
tariff. A large proportion of this small mica, in North Carolina at 
least, came from the dumps of old mines. These dumps were torn up 
and worked over for the small sheets thrown away by the miners in 
earlier days when there was no demand for them. 

The average price of scrap mica, as obtained from the table of pro- 
duction, is $15.27 per short ton, while the value in North Carolina is 
$10.57. Prices quoted by different producers in North Carolina range 
from less than $8 to more than $15 per ton. In the majority of cases, 
however, the price is given by the producer as $10 per ton. The 
average price of scrap mica for the rest of the country is $30.05. This 
high value is caused by the extreme prices current in the Western 

tates. 

The industry in this country, especially in the Eastern States, is 
propao ith increasing prices paid for mica more mines have 

een opened and new companies formed to develop and operate mica 
mines, and with the growing interest in the industry the production 
in 1907 should show a substantial increase over that for 1906. 


FOREIGN PRODUCTION. 
CANADA. 


The exports of mica from Canada * during 1906 are placed at 913 
short tons, valued at $581,919. 


INDIA. 


The exports of mica? from India in 1905 amounted to 133,159 hun- 
dredweight, valued at £142,008, as against 18,250 hundredweight, 


r aSummary of the mineral production of Canada for 1906: Mines Section, Geol. Survey Canada, 
907 


4. 
b Rec. Geol. Survey, India, vol. 34, pt. 2, 190s. 


MICA. 1163 


valued at £83,183, in 1904. The increase in value did not keep pace 
witb the increase in quantity, since the mica now extracted in Bengal 
is of very inferior quality. 


CEYLON. 


Two prospects for phlogopite in Ceylon have been described by 
Dr. A. K. Coomaraswamy.” From one of these, crystals 18 inches 
in diameter, though somewhat flawed, have been obtained. The vein 
has only been superficially worked and would probably yield better 
material if opened deeper. In the report for the same bureau for 
1905 the mica-bearing rocks are described as pyroxenites, composed 
chiefly of diopside, phlogopite, hornblende, and scapolite, with smaller 
quantities of sphene, plagioclase, pyrite, apatite, spinel, and often 
carbonates as accessory minerals. Attention is called to the close 
resemblance to the pyroxenic rocks associated with the apatite (and 
mica) deposits of Canada. 
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MINERAL WATERS. 


By SAMUEL SANFORD. 


DEFINITION OF MINERAL WATER. 


In the following statistics the term mineral water covers any nat- 
ural water sold still or carbonated, in bulk or packages, for table or 
medicinal use. The water may come from a well, a spring, or even a 
lake—the source is immaterial. Ten parts or ten thousand parts of 
solids may be in solution in each million parts of the water; the 
degree of mineralization is not considered. The water may be sold 
in pint bottles or delivered in bulk for a certain price per month; the 
manner of marketing is of no more importance than the source or min- 
eral content. The essential points are that the water shall be, within 
certain limitations to be stated, a natural water, and shall be an 
article of commerce. No account is taken of carbonated waters pre- 
pared from public supplies, of which hundreds of thousands of gallons 
are sold annually, nor are public supplies included. A well or spring 
that is drawn on by some public service system is credited with onl 
as much water as, so far as can be ascertained from the returns, 1s 
sold separately for its real or supposed ‘‘mineral”’ value. In other 
words, water used for ordinary domestic and general industrial pur- 
poses is excluded from this report. 

In like manner water that Is given away—water that is furnished 
free for drinking or bathing to guests at hotels or to patients at sani- 
tariums—has been omitted wherever there are data available to show 
the i a uon of water so used. Hence, as actual sales fall far short 
of the total quantity used, particularly of such waters as are drunk 
at various fashionable resorts for their medicinal value, the totals do 
not represent the full magnitude of the trade. 

Another factor that reduces this year’s totals is the attempt made 
to limit them to waters sold as water. In the manufacture of ginger 
ale and various so-called soft drinks millions of dollars are invested. 
Most of these beverages retail at 5 cents a glass, but the carefully 
pepe ginger ales, as can be seen from the menu of any first-class 

otel or restaurant, sell at a higher price than some wines. In the 
Pp on of many of these high-grade beverages spring water is 
used, since it is better adapted to carbonating. But in this report no 
account is taken of spring water used for soft drinks, even when the 
returns from a spring permit estimates to be made of the quantit 
marketed in such form. At the same time, the totals include all 
spring and well water sold as water, whether still or carbonated. 
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CLASSIFICATION OF MINERAL WATERS. 


For the purposes of this report the term mineral water is used in its 
commercial definition, but from a therapeutic standpoint it might be 
defined much more broadly. Any water that has power to affect the 
functions of the human system in any way may have curative value. 
As the physiologic effects of the various compounds shown by a water 
analysis vary widely, as some are relatively inert, though present in 
considerable quantities, and others are potent, though extremely 
diluted, and as a water of very low mineral content may be of decided 
benefit in the treatment of some bodily derangements, there is prac- 
tically no water that may not be classed as mineral from a therapeutic 
standpoint. In taking account of the substances in solution and in 
attempting to classify spring and well waters on a therapeutic or 
chemical basis regard must be had to the great dilution of the solid 
matter present. According to the views of chemists to-day the min- 
eral matter in a given sample of water is not present in the form of 
definite, unchanging chemical compounds. tead, the ultimate 
particles of these compounds are to be regarded as more or less dis- 
sociated, the components, or ions, being ever in motion, uniting and 
separating. The chemical combinations given in old water analyses 
are regarded as merely hypothetical, and chemists now usually state 
the results of an analysis in ionic form, giving the proportions of the 
various elements and of the acid radicals whic may combine to form 
the definite compounds found in the residue obtained by evaporatin 
a sample of the water to dryness. No scheme of classification o 
mineral waters can be satisfactory which does not consider the con- 
tent of the waters from this standpoint. Hence, as it is formulated 
with regard to the ion rather than the chemical compound, the best 
classification yet proposed is that of Haywood and Smith. 

The chemical composition of water from a well or spring is deter- 
mined by various factors, chief of which are the texture and compo- 
sition of the material through which it has passed in its underground 
journey and the depth from which it comes. The connection between 
composition and probable course of circulation is not always obvious, 
and the mineralization of a particular spring or well may baffle the 
best skill of the geologist. It is believed, however, that for the major- 
ity of the springs and wells making the returns used in compiling 
this report data are available from which interesting and important 
deductions can be drawn. The Survey, in connection with wider 
investigations carried on by its water-resources branch, has collected 
thousands of analyses and is endeavoring to procure, as a basis for 
further study, all available analyses of water from commercial springs. 
The attention of owners and proprietors is called to the matter in the 
hope that they will extend to the Survey in its scientific investiga- 
tions the same courtesy that they have shown for many years in 
reporting production. 


IMPORTANCE OF THE MINERAL-WATER TRADE. 


The statistics presented in the following pages do not reflect the 
full importance of the mineral-water trade of this country, nor can 
they be used in making comparisons between the present state of the 


a Haywood, J. K., and Smith,R. H., Mineral waters of the United States: Bull. 91, Bureau of Chem- 
istry, U. S. Dept. Agriculture, 1905, pp. 100. 
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trade and its condition ten or fifteen years ago. The growing desire 
for pure and wholesome beverages, and the prosperity of the country 
have combined to increase the demand enormously. The great 
number of wagons carrying mineral water in every large city shows 
that this demand is being met. No less than thirty more or less 
widely advertised American springs have agencies at New York, and 
one Chicago firm reports that in 1906 it distributed within the limits 
of the city of Chicago 3,000,000 gallons of spring water. 


REVIEW OF MINERAL-WATER TRADE IN 1906. 


GENERAL CONDITIONS. 


The springs that market table waters in great cities and are con- 
trolled by companies having capital adequate to meet the exigencies 
of the trade formed the basis of a large and successful industry in 
1906. The medicinal springs that advertise extensively also, almost 
without exception, report that sales in 1906 showed a satisfactory 
gon over those in 1905. With the smaller springs the case was 

ifferent. Those that sell comparatively little water, but are the. 
sites of resorts that during prosperous years are visited by thousands 
of people fared variously. Some of these resorts suffered from. 
unpleasant weather in July and August, 1906, which kept the attend- 
ance below what it would have been with more sunshine. "Those 
springs which supply local demands for table water and do a bulk 
rather than a bottle business experienced the inevitable ups and 
downs of the trade. Most of them sold as much water as in 1905 
and a few sold considerably more. There was about an average 
increase in the number of springs making returns for the first time. 
On the other hand, abundant rainfall over most of the country 
tended to restrict demand during the summer, and the installation 
by cities and towns of filtration plants or of supplies drawn from 
unpolluted sources reduced the quantities sold by some springs. Of 
unusual causes affecting local trade the great San Francisco fire was 
the most important. It apparently put some small concerns entirely 
out of business and greatly reduced the demand for bottled water— 
inevitable results of the general paralysis of business at the most 
important center of consumption in the State. 

À comparison of the returns for 1905 and 1906 shows that there 
was a decline in the volume of trade in 20 States—Arizona, California, 
Colorado, Florida, Georgia, Indiana, Indian Territory, Iowa, Maine, 
Massachusetts, Michigan, Mississippi, Montana, New Hampshire 
North Carolina, North Dakota, Orión: Tennessee, Texas, an 
Virginia; and a gain in 29—Alaska, Alabama, Arkansas, Connecticut, 
District of Columbia, Idaho, Illinois, Kansas, Kentucky, Louisiana, 
Maryland, Minnesota, Missouri, Nebraska, New Jersey, New Mexico, 
New York, Ohio, Oklahoma, Pennsylvania, Rhode Island, South 
Carolina, South Dakota, Utah, Vermont, Washington, West Virginia, 
Wisconsin, and Wyoming. In a number of States the losses or gains 
are more apparent than real, the failure of a single large spring to 
furnish information regarding sales in 1905 or 1906 more than account- 
ing for the relative losses or gains shown by a number of States. 

The net increase of reported production in 1906 compared with 
1905 was 1,974,034 gallons. The changes by States, including the 
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number of springs reporting sales, and the gains or losses in gallons 
sold and in value of total output, are given in the following table: 


Comparative production of mineral waters in 1905 and 1906. 


Increase | Decrease 


oum nume Increasein| Decrease | Increasein |; 


State or Territory. " gallons in gallons | value of 
prings | springs prod- 
report. | reporte sold. sold. product. uct. 
ng. 
Ale DANG odi oe e ccsdweace toes d. TE 8:18L put ccc ses | $2,371 |.......... 
ATKADnSARB. uoo Ee ecua orisii $us serch 253,760 |............ i 54,785 |.......... 
CBlifOrDia c bed O leutess eit 10 | Es 446. 809 ]............ $154, (99 
Colorado ike d loe kei a pA Eta | ED op A 73,750 1... esos 14, 257 
Connecticut........................ Same. |.......... 248,358 |............ 53,465 |.......... 
PFIOFGOS A A O ea eee M nr EEE 69, 426 |............ 6,121 
GOOTRING a ai i METEO ORE E 139,349 |............ 23, 084 
UNO. rra ae A 148,703 |............] 129.292 |.......... 
LOA rs a e Dell AA 432, 187 17,178 don 
OWH.. cha ERR D CE RARENIAN Qu TUE A eu ivt 76,000 |............ 7,600 
KANSAS A A A eri DR 2 92,907 |............ 42,099 |.......... 
Kentuloky A ene eer Run ra ce 63,855 |............ 33,726 A 
A ti ves as Id aee see etd , 859 12, 426 |.......... 
Maryland ose ile Same. |.......... 137,457 |............ 13,707 |.......... 
Massachusetts... 20... cee eee eee leew cee ee (i E 344, 308 1:409 E oira 
NL A A a nahe Ra 2 estes eee tutus: 1,782,272 |............ 203, 531 
Minrngosotu. .. oves ceo woo demos We bees» 940,329 |............ 42,707 |.......... 
MISBSISSIDDI «(u02iaxiprss Fx wa eere nio iere e ed | Mj SCREEN NAHE Sb 421 Eta ere sí 
MiStOU TL uo » d Seer oda 147,650 |.......... - 19,065 |.......... 
New Hampshire.................... Same. A ce vew eet 31,550 | 33,300 |.......... 
NOW J6TSey. is ral 2 191,155 |............ 191,740 |.......... 
oe o e AAA easels hee mes 1 18,500 |............ 1,680 |.......... 
New Y OT Kc ouocaconon ae AA 861,196 |............ 240,796 |.......... 
North Carolina..................... ? MES RR RNC 24,648 |............ 2,331 
OIG sno ccc siti E REUXES uS e murus tues Ge E 847,653 |........... : 46,274 |.......... 
e c sce xe Ré pa soles bbs ta AS Pu orc 2,235 4,416 |.......... 
Pennsylvania...................... m 183,692 |............ 85,941 |.......... 
Rhode Island...................... Same. |.........- 9,940 |............ 692 |.......... 
South Carolina..................... D. ce ctae cx ,099,664 |............ 209,907 |.......... 
Tennessee.......................... BEI. Laus ees [emis rcs 842,320 |............ 77,390 
e AA A s SAA [Sm eR ea 481,655 |............ 22, 336 
MVernont.s veredises es xe EXPE Same. |.......... 4,500 |............ 1,600 |... .. . 
MIEETDIBA usada A A 343,080 |............ 130, 194 
Washington. ..................0-00- 2 A 8.500 |... oes suh 699 por 
West Virginia...........ooooooo.... Ne eww ea wate 32, 152 Veer (Pro res ERREUR 
WISCONSIN Sent ci ier ep cetacean bes Same. |.......... 1,595, 884 |............ 967,979 |.......... 
States or Territories not included 
. above: Alaska, Arizona, District | 
of Columbia, Idaho, Indian Ter- 
ritory, Louisiana, Montana, Ne- | 
braska, North Dakota, Okla- 
homa, South Dakota, Utah, and | 
MA AA Ltda 161,167 1.000 isis 41,985 ........ af 
jio 7i ERECTO 54 29 | 7,155,203 | 5,181,169 | 2,216,960 642, 370 
Net increase.................. 25 pee 1,974,034 |............ 1,574,590 |.......... 
i 
PRODUCTION. 


In the report for 1905 the attempt was made, for the first time, to 
differentiate table and medicinal waters, and to give data regarding 
springs used as resorts and those at which the water is used for 
bathing. The same attempt is made in this report. It is believed 
that, Dun to apparently close estimates made by proprietors of a 
considerable number of springs, the proportionate values of the 
medicinal and the table waters given for the year 1906 are good 
approximations of the truth. 

. In calculating total values the retail price of each water at the 
spring has been used. Because water is intrinsically cheap, the 
price to a consumer (except for a few medicinal waters) represents 
the cost of getting the water to him rather than the inherent value 
of the water itself. A spring in a region where springs of the same 
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gener character are plentiful is almost valueless; yet its water, if 
orced on the public notice, may bring, in small bottles, $4 per gallon. 
Hence it is assumed that the average value of a spring water is to be 
determined by the average price paid by the consumer. 

The following table ere & summary of the mineral-water pro- 
duction in 1906, including the number of springs reporting, the 
number of gallons sold, the average retail price per gallon at the 
spring, and the value of both medicinal and table waters: 


Production and value of mineral waters in the United States in 1906, by States. 


Num- Average 


ber of | Quantity retail Value of Value of l'otal 

State or Territory. springs sold, in |price per| medicinal table — 

report-| gallons. |gallon at waters. waters. mme 

ing. | | spring. | aters, 
MADAME ¡conosca crócararianos 10 | 65,450 $0.40 | $19,385 | $6,690 | $26,075 
PA, TP CIA ERE C ETE | 8 | 727, 765 14 | 33, 706 | 71, 580 105, 286 
CaMV a al 29 1,487, 975 . 92 | 245, 534 | 274,981 | 520, 515 
COOL S caa TETIS arado a | 15 829. 850 14 36, 168 80, 198 | 116. 366 
do o e SL LCEETTTETCCAIETSTITIT I IT | N 153, 473 17 1, 300 | 75, 527 76, 827 
E TA AI DAA A | 7 71, 494 31 15, 000 7,049 22. 049 
A Sco 222222:60509 5005 2122209223 10 | 130, 900 | .1 6,135 | 8, 400 | 14, 535 
A AAA E wk nox 15 | 574, 453 | .14 | 17,560 | 59,727 | 77,287 
SIMBAD rr LTTE da ripear ATTS 21 | 464, 988 97 | 445, 915 6, 445 | 452, 360 
lowa....... Pa de oed MA 5 227 , 500 M1 | 23, 150 | 550 | 23, 700 
A AAA AI TR 13 305, 957 | 29 77,147 | 12, 660 89, 807 
Kentucky..... 3 12 47 , 605 14 )2, 458 23, 683 76, 141 
ae eee 28 1, 127, 928 23 110, 669 147,916 | 258, 585 
Maryland ERA EET : ) 1435, 671 10 | 4,577 09. 757 58, 334 
Massachusetts......... 52 3,857, 955 05 | 20, 538 189, 614 210, 152 
Michigan.......... 19 002. 528 08 15, 440 7, 917 73, 357 
Minnesota...... TT 7 8,621,979 02 9,126 166, 551 175, 677 
Mississippi....... s naarn gE 8 254, 279 21 | 49, 084 3, 736 52, 820 
Missouri... PIN 17 618, 400 16 48,871 17, 674 06, 545 
New Hampshire.. ) 781, 500 30 52, 463 | 178, 187 230, 650 
New Jersey ....... 8 | 85, 215 4] 40 237,097 237, 137 
New Mexico...... 5 94, 000 19 11,250 6, 450 | 17,700 
New York.......... 42 6, 481, 074 14 | 53,477 739, 990 | 893, 476 
North Carolina.. 12 15 2 20 20. 085 2, 328 31,413 
DOMO 2:3.: Peer 27 | 1, 790, 767 . 09 31,593 132, 414 164, 007 
LUTO wad acs hoe anton 7 30, 850 „4l 2,816 9, 707 12, 523 
Pennsylvania........ 30 1,506, 286 | 19 91,097 188, 057 280, 054 
Rhode Island.......... 4 220, 770 07 0 | 16, 161 16, 161 
South Carolina... 12 | 1,458, 494 24 271, 254 | 77, 490 348, 744 
Tennessee...... 14 411, 698 14 44, 427 14,044 8, 471 
> Y ado ae xe AN 1,04 ] » 12 109,013 13,072 | 122, 085 
Vermont....... E 6 77,500 . 20 9, 412 | 12, 738 22, 190 
Virginia.... - Tec 43 1, 997, 207 .21 | 182, 921 | 235, 987 418, 908 
Washington. . i 6 38, 500 | . 28 | 2, 362 8, 438 10, 800 
West Virginia.... PF 10 122, 880 | . 33 | 36, 010 21, 450 57, 460 
Wisconsin. ... mata 27 8,252, 718 . 29 | 316, 704 | 2,105, 900 2, 422, 694 
Other States and Territoriesa...... 14 1, 603, 119 ¿12 55, 054 | 139, 936 194, 990 
Total.. 689 | 48, 518, 395 ey 2,630,741 | 5,435,100 8,065, 841 


a Includes Alaska, Arizona, District of Columbia, Idaho, Indian Territory, Louisiana, Montana, 
Nebraska, North Dakota, Oklahoma, South Dakota, Utah, and Wyoming. 


In addition to the totals shown in this table account must be 
taken of the production of those springs from which returns are not 
available. These delinquent springs numbered 239 in 1906, of 
which 57 reported in 1905 aggregate sales of 3,250,813 gallons, val- 
ued at $509,410. In the absence of any evidence to the contrary, it 
is assumed that the delinquent springs are still producing, and it is 
further assumed that their output for 1906 is two-thirds that of 
1905. The following total estimate is obtained by adding the num- 
ber and the estimated output of these springs to the totals of the 
preceding table: i 
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Total estimated production of mineral waters, 1906, in gallons. 


Pate S Value. 
springs. sold. 
A nsec cece cececeenecececeeeceeees 589 | 48,518,395 | $8,065,841 
Delinquent BSDFIDRA rcr AAA a 239 | 2,889,273 493. 809 
Do ea da terres at atte 828 | 51,407,668 | 8,550,050 
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TRADE CONDITIONS AND PROSPECTS. 


The tables show the conditions in the mineral-water trade in 1906, 
as compared with those in 1905. The summary indicates a gain 
of 25 in the number of ae reporting sales, a net increase in 
production of 1,974,034 gallons and a rise in the total estimated 
value of the sales reported amounting to $1,574,590. On the assump- 
tion previously made of the output of springs not reporting—an 
assumption based on the experience of previous years—the total 
output should be 2,889,273 gallons larger and the value $493,809 
more. With this change made there was a gain in gallons over the 
total estimated figures for 1905 of 3,817,587 and an increase in total 
estimated valuation of $1,748,039. 

These figures indicate a prosperous year, and it is probable that 
more mineral water was marketed in the United States in 1906 than 
in any previous year, a probability confirmed by the gain in imports. 
The enormous growth of the trade, including the spring waters sold 
still or carbonated, in demijohns or bottles, the artificial vichy, 
seltzer, etc., retailed in siphons, and the ey array of soft drinks 
put out by bottling houses, in many of which water from Dn 
owned springs or wells is used, has been already mentioned. "There 
is every indication that the demand will continue, and that consump- 
tion will increase at a faster rate than the growth of population. But 
while the output bids fair to show even greater gains within the next 
few years, those forces which shape the commercial progress of the 
day are plainly at work in the mineral-water trade. To advertise, 
pay agents, build bottling houses, and maintain a large force of 
employees requires capital, and the successful conduct of the busi- 
ness calls for talent. It is inevitable, therefore, that in the compe- 
tition for trade the large companies will crowd out the smaller, and 
that those large companies which are managed with most sagacity 
will do the most business. 

This does not mean that all small springs will be forced out of the 
market. On the contrary, it is certain that the number of small 
producers will grow. The increasing pollution of the rivers from 
which most American towns and cities are supplied, the comparatively 
slow growth of an effective public sentiment against such pollution, 
contemporaneous with increasingly rapid recognition of the neces- 
sity of pure water, indicate that in hundreds of American cities and 
towns spring water will be bought for table use while the public 
supply 1s under suspicion, and that after any danger of contagion 
or any unsightly appearance or unpleasant taste has been removed 
by filtration or chemical treatment many péople will continue to 
buy spring water'for its superior lightness and palatableness. 
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The following table shows the number of springs, the quantity and 
the value of the mineral waters marketed from 1883 (when the Sur- 
vey began to collect statistics of the trade) down to 1906, inclusive: 


Estimated production of mineral waters, 1883-1906. 


Number.| Quantity i Number| Quantity 
Year. of sold, in Value. — | Year. of sold, in Value. 
springs. gallons. springs. gallons. 
1883..........- ! 189 | 7,529,423 | $1,119,603 | 1899.......... sar | 30,562,130 | $6,048,030 
Te AA | 189 | 10,215,328 | 1,459,143 | 1909 | Bei iere a 5,791,805 
1885........... 224 9,148,401 | 1,312,845 | PTS 47,558,784 | 6,245,172 
TAMEN . $5 | 82609 | 172617463 | 1901. 650 M $$ 771.188 | 7.586962 
ido NES EE 578,048 | 1,679,302 | 263,174,552 | 28,634,179 
lu ue | 258 | 12:299 471 | 12748458 || 1902.-........ 721 Cos "451 | 8.793.761 
eee" n a , ? , , , , , 
E m| uiri Paola mol. Mcr 
1892........... 283 | 21,876,004 | 4,905,970 | ion, 738 | [2 41,969,145 | 26,218,873 
1893. .......... | 330 | 23,544,495 | 4,246,734 | Ot 50,723,500 | 57,198,450 
ecco | fgewe AUD am m | 40-544 961 | 90,401.25 
1896. .......... 377 | 25,795,312 | 4,136,192 | son, sos | {248,518,305 | 8,065,841 
1897... eos 441 | 23,255,911 | 4,599,106 | o 0 5 7 17 51,407,008 | 8,559,650 
1898. .......... 484 | 28,853,464 | 8,051,833 ` 


a quanti via reported. 
b Excludes 14,995.000 gallons, valued at $3,000,000, turned into public supplies, but included in origi- 
nal estimate for 1904, and 2,000,000 gallons, valued at $200,000, used otherwise than as mineral water. 


The following table supplements the preceding one by & compara- 
tive statement of the number of springs listed and reporting and of 
the quantity and value of the mineral waters sold in 1905 and 1906: 


Number of mineral springs and Vane and value of mineral waters sold in 1905 
. and 1906. 


1905. | 1906. 


State or Territory. Springs p à; | 
sate or Territory pring’) Total Quantity, 


iSprings| m 1; 
pring rotal | Quantity, 


| : 
report- | springs. | in gallons. Value. | report- springs. | in gallons. Value. 
Ing Ing. 
Alabama...........-. 7 10 57, 209 $23, 704 | 10 12 65, 450 $26, 075 
A RE haa ae T3 HEP dea dn | l l xs manda a 
ANNE PAIS l Ml T rr MB ] 4 san 3 225 
Arkansas..... EAST 7 N 474, 00€ O, 501 N 10 727, 765 | 105, 286 
California............. 49 47 1,934, 784 O75, 214 Y 44 1,487,975 520,515 
CUOFAOUA. va 44dedeceva: 14 19 903,600 | 130,623 15 4 829, 850 | 116, 366 
Connecticut........... N 15 205, 115 23, 302 S 16 453, 473 | 76, 827 
District of Columbia... 2 3 1 | 4 MT PRE 
a os adddésceésenes 5 u 140, 920 28.170 7 11 71, 404 72. 049 
UU o ccvcesescce 8 11 270, 249 7,619 10 | 10 130, 900 | 14, 535 
NO e ee ot da ] l ESA PAE ] ORTEN OS oF! : +- 
qoi A D E 11 I5 425, 750 47, 995 15 21 574, 453 14, 281 
Indiana....... a 23 28 | 897,175 435, 182 21 6 464, 985 152, 300 
Indian Territory...... l A Lio ossosaoaucloo ontüóas 2 E PEPESE bade Y Peen 
La AREA Caretas 3 7 303, 500 31, 200 5 9 227, 500 23, 700 
E a 15 16 | 213, 050 47, 708 l. 17 105, 057 NO. 807 
Kentucky . oc cccceccce: 5 5 383, 750 42, 415 12 16 47, 605 16, 141 
A — A 2 3 774, 652 62, 10% l 3 hii swe A A c 
A AAN 29 20 1,167, 787 246, 150 28 32 1,127, 928 258, 585 
Maryland............. 5 10 456, 214 44, 627 5 |, 10 303, 671 R, 334 
Massachusetts....... 50 10 4, 202, 263 208, 419 2 74 J, R57, 955 210, 152 
Michigan.............. 17 26 | 2,084, 800 271,188 19 | 28 002, 528 74, 357 
Minnesota............. 6 6 7, 081, 650 132, 970 7 7 $, 621,979 175, 677 
Mississippi............ 9 10 306, 000 53, 347 8 12 254, 279 52, 820 
Missouri............... 15 25 470,750 77,480 | 17 28 618, 400 | 06, 545 
(04757 a ae l 2 a l 2 
Nebraska.............. l l l j| 
oo) Labe ponce»: 0 ME EN i 0 J eet ote ithe 
New Hampshire...... 5 5 813, 050 197,350 5 5 781, 500 220, 650 
New Jersey............ 10 15 304, 060 45, 397 8 15 585, 215 237.137 
New Mexico..... 28 6 7 75, 500 16, 020 5 7 94, 000 17,700 
NUM E ijinn 40 DA 5,619,878 652, 680 12 54 6, 481,074 803, 476 
North Carolina........ 10 14 181, 000 33, 744 12 18 156. 352 21. 413 
North Dakota..... aM 1 OA Y ode ] ] 


PASEA 23 24 943,114 | 117,733 | 27 | 29 | 1,790,767 | 164,007 
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Number of mineral springs and quantity and value of mineral waters sold in 1905 and 


1906—Continued. 
1905. 1906. 
State or Territory. ¡Springs motal Quantity " SPTIDES| Total | Quantity 
report- springs. | in gallons Value. | report- springs. | in gallons Value. 
ing. | > al > ing. | pP. - š 
Oklahoma... à; | 2 A EA | A ARA 2 PIN ond» 
Oregon..... 9 11 33,085 | $8, 107 7 11 30, 850 $12, 523 
Pennsylvania......... 21 35 1, 322, 594 194,113 30 34 1, 506, 286 | 250, 054 
Rhode Island......... 4 4 | 210, 830 15, 469 4 4 220,770 16, 161 
South Carolina....... 7 11 95, 830 78, 837 12 15 1, 458, 494 348, 744 
South Dakota......... ] 2 vom udis za e l Bis PF ARR EL 
Tennessee....... 14 15 1, 254, 018 135, 861 14 > | 411, 698 98, 471 
TOXAN AA 28 32 1,526, 970 144, 421 28 35 | 1,045, 315 122, 085 
UM IAE e dad 0 * MI Ir eee l B locsauddazio clues cs 
| ME : 6 6 73, 000 20, 550 6 6 | 171,900 22, 150 
LA PEPA 37 51 2, 340, 287 49, 102 43 64 1, 997, 207 418, 908 
Washington.......... 4 4 30, 000 10,101 6 9 38, 500 10, 800 
West Virginia... t 11 JO, 728 0, OF 10 14 122, 880 | 57, 400 
Wisconsin.......... 91 38 0,656,834 |1, 454, 715 21 | 13 8, 252,718 | 2, 422, 694 
Wyoming........ | | L| QE O PR 
States or Territories 
of one or two springs 
each, including 
those for which fig- 
ures are not given 
in the above list... + ¿Nu UM. 667, 300 90, 899 salbseasa sol. Ap ONES 194, 990 
TlOURl..as e és 564 731 | 46,544,361 6, 491, 251 589 S28 | 48,518,395 | 8, 0605, 841 


The outlook for medicinal waters is as promising as that for table 
waters. While those springs which make the widest appeal to the 
public and support this appeal by the merits of their waters secure 
the larger share of the trade, there are thousands of springs, used as 
resorts, whose owners make no attempt to market the waters exten- 
sively, but put before the public the charms of nature, the thera- 
peutic worth of the waters, and the provisions made for the comfort 
of guests. The patronage of such resorts must continue to increase. 
The success already attained by some establishments that have 
systematic courses of mineral-water treatment is proof that similar 
resorts will be established at other springs, and it is fair to assume 
that ultimately many American resorts will be as liberally patron- 
ized as the long-famous European spas. With a wide variety of 
climate and manifold scenic attractions, the United States has as 
great a range of medicinal waters as any nation of Europe. The 
exploitation of these waters will require time and money, but every- 
thing indicates that the output will increase for years to come,. 


TRADE BY STATES. 
ALABAMA. 


In Alabama during 1906 the mineral-water trade showed steady 
growth. Two new producers reported, the Leeds Mineral Well and 
the Rosedale Mineral Spring. The total number of springs reportin 
sales was 3 more than the year before. The number of gallons sol 
is given as 65,450, a gain of 8,181 gallons over 1905. e ave 
retail price at the spring was 40 cents, the total value being $26,075, 
of which $19,385 is estimated to be the value of the water used for 
medicinal purposes. Four of the springs are reported to be resorts, 
having aggregate accommodations for 550 people, and the water at 
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two of these is said to be used for bathing purposes. The reporting 
springs are: 
Bailey Springs, Florence, Lauderdale County. 
Healing Springs, Healing Springs, Washington County. 
Ingram Lithia Springs, near Ohatchee, Calhoun County. 
Leeds Mineral Well, Ohatchee, Calhoun County. 
MacGregor Springs, Spring Hill, Mobile County. 
Magnolia Spring, Magnolia Spring, Baldwin County. 
Opelika Mineral Well, Lee County. 
Rosedale Mineral Springs, Tuscaloosa, Tuscaloosa County. 
Wilkinson Matchless Mineral Well, Greenville, 'Butler County. 
York Aperient Well, York, Sumter County. 


ALASKA. 


Alaska made its first appearance in the Survey’s list of mineral- 
water producers in 1906. A Seattle company, which is developing 
a spring, shipped a considerable quantity of water this year. The 
spring is: 

Zarembo Spring, Zarembo Island. 


ARIZONA. 


No addition to the list of Arizona commercial springs was made in 
1906. The single spring reporting is said to be a resort with accom- 
, modations for 200 guests and facilities for using the spring waters for 
bathing. This spring is: 

Castle Hot Springs, Hot Springs, Yavapai County. 


ARKANSAS. 


There is a decided gain in the mineral water output of Arkansas for 
1906 as compared with 1905. The number of springs reporting sales 
is 8, and 2 new springs—the Howard Mineral Wells and the Parnall 
White Sulphur Springs—were added to the list. The number of gal- 
lons sold is given as 727,765, a gain of 253,760 gallons over 1905, due 
mainly to the greatly A Dues of one of the larger shippers. 
The average retail price at the spring was 14 cents. The total value of 
the output was $105,286, of which $33,706 is estimated to be the 
value of the water used for medicinal purposes. The total valuation 
shows a gain of $54,785 over 1905. At 6 of the springs are resorts 
having in all accommodations for 2,000 people. The water at 3 of 
these springs is said to be used for bathing. The springs reporting 
are: 

Arkansas Lithia Spring, near Hope, Hempstead County. 
Arsenic Spring, Hot Springs, Garland County. 

Howard Mineral Wells, Batesville, Inde en donas County. 
Mountain ae tey Spars. Mountain Valley, Garland County. 
Ozarka Spring. Eureka Springs, Carroll County. 

Parnall White Sulphur Springs, Orlando, Bradley County. 
Potash Sulphur Spring, Lawrence, Garland County. 
Ravenden Springs, Ravenden Springs, Randolph County. 
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The mineral-water trade of California was reduced by the great 
disaster at San Francisco, which cut off demand from that important 
market. Many springs in the southern part of the State and those 
frequented by tourists did a good business. The number of springs 
reporting is 10 less than in 1905. The total sales were 1,487,975 gal- 
lons, valued at $520,515, a loss of 446,809 gallons in sales and of 
$154,699 in value, compared with 1905 figures. The average retail 
price at the spring was 35 cents. Of the total value $245,534 is the 
estimated value of the medicinal water and $274,981 that of the 
table water. Twenty of the springs are said to be used as resorts and 
to have aggregate accommodations for about 4,000 people. The 
water at 13 of them is stated to be used for bathing purposes. 
The springs which reported sales in 1906 are named below: 


Aetna Spring, Lidell, Napa County. 
Alhambra Spring, New Martinez, Contra Costa County. 
Allen Springs, Allen Springs, Lake County. 
Blairs Mineral Spring, near Mono Lake, Mono County. 
Bradley Spring, near Ramona, San Diego County. 
Buckman Spring (California Club Water), 4 miles south of Pine Valley, San 

Diego County. 
California Geysers, Sonoma County. 
Castalian Spring, Inyo County. 
Castle Rock Springs, Castle Rock, Shasta County. 
Cook Spring, 28 miles west of Williams, Colusa County. 
Isham Springs, 12 miles east of San Diego, San Diego County. 
UR d ring, Lytton, Sonoma County. 

cDowell Spring, Hopland, Mendocino County. 
Mount Ida Mineral Spring, Oroville, Butte County. 
Napa Soda Spring, Napa Valley, Napa County. 
Pacific Congress Spring, Saratoga, Santa Clara County. 
Purity Spring, Sausalito, Marion County. 
Samuel Soda Spring, near St. Helena, Napa County. 
San Benito Spring, Tres Pinos, San Benito County. 
Seltzer Springs, Highland Springs, Lake County. 
Shasta Spring, Shasta Springs, Siskiyou County. 
Tassajara Hot Spring, Monterey County. 
Tolenas Spring, 6 miles south of Suisun, Solano County. . 
Tuscan Spring, 9 miles from Red Bluff, Tehama County. 
Veronica Spring, Santa Barbara, Santa Barbara County. 
Vichy Springs, Napa, Mendocino County. 
Walbridge Spring, Tuscan Springs, Tehama County. 
White Sulphur Spring, Eden Hot Springs, Riverside County. 
Witter Medical Spring, Witter, Lake County. 


COLORADO. 


The 1906 returns indicate a decrease from 1905 in water sold and 
in value of sales. Three new producers reported, Fowler Spring, 
Pagosa Springs, and the Pueblo Máenetic Mineral Well. The loss in 
sales, 73,750 gallons, and the decline in value, $14,257, are more than 
accounted for by the lack of returns from one spring which reported 
in 1905. The mineral-water trade of the State seems as a whole 
to have been prosperous. Of the total water sold, about a half is 
said to be for table purposes and half for medicinal use. Resorts, 
having accommodations for several thousand people, are located at 5 
of the springs, and at 4 the water is reported to be used for bathing 
purposes. The 15 springs for Colorado are as follows: 
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Blue Ribbon Mineral Spring, Idaho Springs, Clear Creek County. 
Boulder Sas a Boulder Canyon, Boulder County. 

Canyon City Vichy Spring, Canyon, Fremont County. 

Clark Magnetic Mineral Spring, near Pueblo, Pueblo County. 
Columbia Spring, Denver, Denver County. 

Fowler Spring, Township 21, Otero County. 

Glenwood Hot Springs, Glenwood Springs, Garfield County 
Golden Lithia Spring, Golden, Jefferson County. - 
Manitou and Cheyenne Springs, Manitou, El Paso County. 
Pagosa Springs, Pagosa Springs, Archuleta County. 

Pueblo Magnetic Mineral Well, Pueblo, Pueblo County. 
Strontia Spring, Strontia, Douglas County. 

Ute Chief Spring, Manitou, El Paso County. 

Ute Iron Spring, Manitou, El Paso County. 

Yampah Spring, Glenwood Springs, Gartield County. 


CONNECTICUT. 


The mineral-water trade in Connecticut shows a gain in sales and 
in value, but these gains are due to the large volume of business 
reported by a single spring which ships to New York City. Most of 
the smaller springs report smaller sales than in 1905, the decline bein 
accounted for by lessened local demand consequent on improve 

uality of city supplies and a wet summer. Nearly all the water 
shipped is for table use. One of the springs is reported to be the 
site of a resort, with accommodations for about 80 people. None of 
5s waters are used for bathing purposes. The 8 springs reporting 
sales are: 


Arethusa Spring, Seymour, New Haven County. 

Cherry Hill Spring, Hamden, New Haven County. 
Granite Rock Spnng, Higganum, Middlesex County. 
Highland Park Spring, Highland Park, Hartford County. 
Mohican Springs, Fairfield, Fairfield UN 
Pequabuck Mountain Spring, Bristol, Harttord Count y. 
Statford Spring, Stafford Springs, Tolland County. 
Varuna Spring, North Stamford, Fairfield County. 


DISTRICT OF COLUMBIA. 


The single spring reporting from the District of Columbia showed 
& gain in gallons sold of about 20 per cent in 1906 compared with 
1905. This increase was probably due to the prevalence of typhoid 
fever, uncertainty regarding the origin of the epidemic, and a demand 
for pure water. The water of the spring is not used for medicinal 
purposes. This spring is: 
Gitchie Crystal Spring, Benning. 


FLORIDA. 


The indicated decline in the mineral-water trade of Florida is prob- 
ably more apparent than real; it is largely accounted for by estimates 
of output in 1906 being closer than the 1905 returns. e number 
of gallons sold is given at 71,494 oe valued at $22,049. The 
average retail price per gallon of all the water at the springs was 31 
cents. About one-third of the water is estimated to be used as table 
water and two-thirds for medicinal purposes. All of the springs are 
reported to be used as resorts, having aggregate accommodations for 
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several thousand people, and the water at all of them is said to be 
used for bathing. The springs reporting are as follows: 

Espiritu Santo Spring, near Tampa, Hillsboro County. 

Magnolia Spring, Magnolia Springs, Clay County. j 

Newport vet Spring, Newport, Wakulla County. 

Orange City Minera pe: Orange City, Volusia County. 

Panacea Mineral Spring, Wakulla County. 

Suwannee Springs, Suwannee, Suwanee County. 

White Sulphur Springs, White Springs, Hamilton County. 


GEORGIA. 


The returns for Georgia for 1906 show a marked decrease from 
the 1905 production, the total estimated value being less than half, 
although 10 producers reported as against 8 in 1905. The quantity 
also decreased about one-half. The cause of this decrease is proba- 
bly the same as that reported for other States, namely, that the 
1906 figures are closer estimates than the 1905 returns. The average 
retail price at the springs was 10 cents per gallon. Resorts, having 
accommodations for about 800 people, are situated at 5 of the springs, 
and the water at one is said to be used for bathing purposes. The 
springs reporting are as follows: 

Austell Lithium Spring, near Austell, Cobb County. 
Artesian Lithia Well, Austell, Cobb County. 
Bowden Lithia Spring, Austell, Cobb County. 
Catoosa Spring, Catoosa County. 

Cox Mineral Spring, Waynesboro, Burke County. 
Daniel Mineral S ring, Onion Point. 

Hughes Mineral Well, Rome, Floyd County. 
Lithari Spring, Austell, Cobb County. 

Menlo Spring, near Menlo, Chattooga County. 
Thomas Springs, Menlo, Chattooga County. 


IDAHO. 


The sole spring in Idaho from which returns are received ‘reports a 
popu year with sales about 14 per cent larger than in 1905. 
his spring ts: 
Idanha Springs, Soda Springs, Bannock County. 


ILLINOIS. 


Trade conditions in Illinois during 1906 were extremely satisfactory 
there being an estimated increase of about 35 per cent in the number 
of gallons sold and about 50 per cent in total value. This increase 
was caused partly by the failure of certain springs to report in 1905, ' 
but chiefly by the greater consumption of bottled waters at several 
large cities, notably Chicago, resulting from doubts as to the purity 
of public supplies. Three new shippers reported—the Carbondale 
Crystal Water Works, the Depler Mineral Spring, and the Liberty- 
ville Mineral Spring. The number of gallons sold is given as 574,453, 
a gain of 148,703 gallons over 1905. The average retail price at the 
spring was 14 cents, the total value being $77,287, of which $17,560 
is the estimated value of the water used for medicinal purposes, and 
$59,727 that of table water. The total valuation shows a gain of 
$29,292. Five of the springs are reported to be the sites of resorts, 
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and the water at 3 of these is said to be used for bathing purposes. 
There are 15 springsreporting sales: 

Abana Spring, Libertyville, Lake County. 

Aqua Vitae Mineral Springs, near Maquon, Knox County. 

Black Hawk Spring, 'k Island, Rock Island County. 

Carbondale Crystal Water Works, Carbondale, Jackson County. 

Deer Lick Mineral Springs, Deerfield, Lake County. 

Depler Mineral Spring, Lewistown, Fulton County. 

Diamond Mineral Spring, near Grantfork, Madison County. 

Gravel Spring, 5 miles northwest of Jacksonville, Morgan County. 

Greenup Mineral Wells, Greenup, Cumberland County. 

' Libertyville Crystal Spring, Libertyville, Lake County. 

Macinac Spring, near Carlock, Woodford County. 

Mokena Mineral Spring, near Mokena, Will County. 

Perry Mineral Spring, northeast part of Pike County. 

Sanicula Spring, Ottawa, Lasalle County. 

White Diamond Spring, South Elgin, Kane County. 


INDIANA. 


While there is apparently a great decline in the quantity of water 
sold by Indiana springs in 1906 as compared with 1905, individual 
returns show that the trade was moderately prosperous. All the 
large springs sold more water than in 1905, as did nearly all the 
smaller springs. The decrease of nearly 50 per cent in the estimated 
production is due to the liberal estimates made in 1905 and previous 
years for certain springs and to the elimination from the 1906 figures 
of outputs of springs now supplying public-service systems. Two new 
springs sending returns are the Artesian Mineral Spring and the 

ite Crane Mineral Spring. The total output, according to the 
statements of shippers, was 464,988 gallons. e average retail price 


was 97 cents, the total value being $452,360, of which six-sevenths' 


is estimated to be the value of the water used for medicinal pur- 
poses and one-seventh that of table water. The total valuation 
shows a gain of $17,178. Nine of the springs reporting are said to 
be used as resorts, having aggregate accommodations for over 4,000 
people, and the water of 9 1s, as reported, used for bathing. Four 
more springs which report no sales are stated to be resorts and to 
have facilities for mineral-water baths. The 21 springs which report 
sales in 1906 are: 


Artesian Mineral Spring, Terre Haute, Vigo County. 

Attica Lithia Spring, Attica, Fountain County. 

Blue Cast Magnetic Spring, Woodburn, Allen County. 

Blue Mountain Laxine, northeast part of Brown County. 
Cartersburg Magnetic Spring, Cartersburg, Hendricks County. 
Coats Spring, Logan Township, Pike County. 

David Bronson Spring, Terre Haute, Vigo County. 

French Lick Springs. (See Pluto, Proserpine, and Bowles springs.) 
Greenwood Mineral Well, Greenwood, Johnson County. 

Kickapoo Magnetic Spring, Attica, Warren County. 

King's Mineral Well, 14 miles north of New Albany, Clark County. 
Laxine Spring. Mount Moriah, Brown County. 

Lodi Mineral Well, Silverwood, Fountain County. 

McCullough Spring, Oakland City, Gibson County. 

Mineral Spa Lithia Spring, Richinond, Wayne County. 

Mudlavia Lithia Spring, Kramer, Warren County. 

Mudlavia Sulphur Spring. Kramer, Warren County. 

Paoli Lithia Spring, Paoli, Orange County. 

Pluto, Proserpine, and Bowles springs, French Lick, Orange County. 
West Baden Springs, West Baden, Orange County. 

White Crane Mineral Spring, Dillsboro, Dearborn County. 


- 
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Most of the mineral-water output of Indian Territory is said to 
be used for medicinal purposes. The list of commercial springs now 
comprises two names, the Germicide Well reporting sales for the 
first time in 1906. This spring is stated to be a resort with accom- 
modations for 200 guests and facilities for using the well water for 
bathing. The 2 springs reporting are: 

Beach Spring, Sulphur, Chickasaw Nation. 
Germicide Mineral Well, Wagoner, Creek Nation. 


IOWA. 


Two springs reported sales for the first time in 1906—Heston’s 
Springs and the Lineville Mineral Spring—but one spring which sold 
considerable water in 1905 sold none in 1906, and returns from other 
springs are incomplete. The estimated 1906 sales are 227,500 gal- 
lons, valued at $23,700. Nearly all the Iowa water is used for 
medicinal purposes. Two springs are resorts with accommodations 
for pvc hundred people and bathing facilities. The 5 springs 
from which estimates of production are at hand are: 

Boone Mineral Well, Boone, Boone Count y. 

Colfax Spring, Colfax, Jasper County. 

Heston’s Spring, Fairfax, Jefferson County. 
Lineville Mineral Spring, Lineville, Wayne Count y. 
Red Mineral Spring, Eddyville, Wapello County. 


KANSAS. 


In Kansas the mineral-water trade had & prosperous year, some of 
the larger springs making notable gains. The increased sales are 
due chiefly to energetic canvassing for possible consumers. One 
new spring, the Chautauqua, report sales. The total number of 
gallons sold is given as 305,957, a gain of over 40 per cent compared 
with 1905. The average retail price at the spring was 13 cents; the 
total value was $89,807, of which $77,147 1s estimated to be the value 
of the water used for medicinal purposes. The total valuation shows 
a gain of 80 per cent over 1905. Nine of the springs are used as 
resorts, and have aggregate accommodations for 1,000 people. The 
water at 8 of them is said to be used for bathing purposes. The 
reporting springs are: 

Abilena Spring. Abilene, Dickinson County. 

Blasing Natural Medical Spring, Manhattan, Riley County. 
Boon Mineral Spring, Topeka, Shawnee County. 

California Spring. 4 miles north of Ottawa, Franklin County. 
Chautauqua Spring. Chautauqua, Chautauqua, County. 
Geuda Spring. Geuda, Cowley County. 

Hoover Mineral Spring. Onaga, Pottawatomie County. 
Merrill Spring, Carbondale, Osage County. 

Phillips Mineral Spring, Topeka. Shawnee County. 

Sun Mineral Spring. near Morrell, Brown County. 
Sycamore Mineral Spring, northwest. part of Brown County. 
Waconda Spring, near Cawker City, Mitchell County. 
Wetmore Mineral Spring, Wetmore, Nemaha County. 
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KENTUCKY. 


A satisfactory condition of the Kentucky mineral-water trade in 
1906 is indicated by the returns, though these take no account of the 
business done at many resorts where water is furnished free to guests. 
Probably the total value of the mineral-water industry in the Blue 
Grass region alone is not less than $200,000 annually. The returns 
received for 1906 show a gain of over 40 per cent in output and of 
about 79 per cent in value, due largely to an increase in springs 
reporting. Five of the springs making returns are resorts, and at 3 
the water is used for bathing. Reports of sales were received from 
7 springs which either had never reported before or had not reported 
in some years. These were: Beechwood Springs, Big Bone Spring, 
Glen Lily Spring, Renfro White Sulphur Lithia Spring, Royal Mag- 
nesian Spring, Smith’s Mineral Well, and Upper Blue Lick Springs. 
The 12 reporting springs are: | 

Anita Spring, Lagrange, Oldham County. 

Beechwood Springs, Beechwood, Owen County. 

Big Bone Spring, Boone County. 

Blue Lick Springs, Blue Lick Springs, Nicholas County. 

Glen Lily Spring, Bowling Green, Warren County. 
Hamby Salts, Iron, and Lithia Springs, Dawson Springs, Hopkins County. 
Lexington Lithia Springs, Lexington, Fayette County. 

Renfro White Sulfur Lithia Spring, Lexington, Fayette County. 
Royal Magnesian Spring, Lagrange, Oldhain County. 

Smith's Mineral Well, Kilby, Christian County. 

Upper Blue Lick Springs, Davidson, Nicholas County. 

White's Crab Orchard Salts Springs, Crab Orchard, Lincoln County. 


: LOUISIANA. 

Only one Louisiana spring reported sales in 1906, but the mineral- 
water trade evidently had a prosperous year, as the returns from the 
one spring show that its business in 1906 exceeded its 1905 business 
by more than the large sales reported by the other spring which made 
returns that vear. The water of the spring reporting is used for 
both medicinal and table purposes, and the spring is the site of a 
resort. "This spring is: 

Abita Spring, St. Tammany Parish. 


MAINE. 


During 1906 the mineral-water trade in Maine showed slight change 
from the year before. ‘The number of reporting springs is 1 less, and 2 
new springs were added to the list of those making returns. "There 
was an increase of about 5 per cent in value and a decrease of about 
4 per cent in gallons sold, these changes being accounted for bv the 
greater sales of certain waters used for medicinal purposes and the 
falling off in demand for table water at towns where there had been 
improvement in the publie supply. Local consumption was also 
adversely affected by abundant rainfall. Somewhat more than one- 
half of the water is used for table purposes. Resorts having aggre- 
gate accommodations for several hundred people are located at 6 of 
the springs; at 2 of them the water is said to be used for bathing pur- 
poses. The 28 springs from which reports of sales are available are: 


Baker Puritan Spring, Old Orchard, York Count y. 
Crystal Mineral Spring, Auburn, Androscoggin County. 
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Forest Spring, Litchfield, Kennebec County. 

Glenrock Mineral Spring, Greene, Androscoggin County. 
Highland Mineral Spring, Lewiston, Androscoggin County. 
Glenwood Spring, St. Albans, Somerset County. 

Indian Hermet Mineral Spring, Wells, York County. 
Katagudos Spring, Eastbrook, Hancock County. 

Keystone Mineral Spring, East Poland, Androscoggin County. 
Mount Hartford Cold Spring, Hartford, Oxford County. 
Mount Oxford Spring, Sumner, Oxford County. 

Mount Zircon Spring, Milton Plantation, Oxford County. 
Oak Grove Spring, Brewer Penobscot County. 

Paradise Spring, Brunswick, Cumberland County. 
Pejepscot Spring, Auburn, Androscoggin County. 

Pine Spring, O Sagadahoc County. 

Poland Spring, Poland, Androscoggin County. 

Pownal Spring, New Gloucester, Cumberland County. 
Raymond Spring, North Raymond, Cumberland County. 
Rocky Hill Spring, Fairfield, Somerset County. 

Sabattus Mineral spring, Wales, Androscoggin County. 
Seal Rock Spring, Saco, York County. 

Switzer Spring, spect, Waldo County. 

Thorndike Mineral Spring, Waldo County. 

Ticonic Spring, Winslow, Kennebec County. 

Underwood Spring, Falmouth Foreside, Cumberland County. 
Wawa Lithia Spring, Oqunquit, York County. 

Windsor Mineral Spring, Lewiston, Androscoggin County. 


MARYLAND. 


The mineral-water trade showed a satisfactory growth during 1906, 
the production increasing 31 per cent, while the value was about 30 
per cent greater than in 1905. One spring, the Altamont, placed its 
water on the market during the year for the first time. Less than a 
tenth of the stated output is used for medicinal purposes, the remainder 
being table water. At 2 of the springs are resorts, with accommoda- 
tions for about 500 people. The 5 springs from which estimates of 
sales are available are: 

Altamont Spring, Deer Park, Garrett County. 
Artoisinal Well, Baltimore, Baltimore County. 
Carroll Spring, Forest Glen, Montgomery County. 


Chattolanee Spring, Chattolanee, Baltimore County. 
Takoma Spring, Takoma Park, Montgomery County. 


MASSACHUSETTS. 


The decline shown in the volume of the mineral-water trade in 
Massachusetts is attributable to two causes—a lessened demand for 
the water of springs sold locally, consequent in part on the abundant 
rainfall, and in part on improved quality of the public supply at 
various cities, and the elimination, as far as possible, from the 1906 
returns of spring or well water sold in the form of ginger ale and other 
soft drinks. That the trade prospered is shown by the fact that after 
making deduction for water thus used the total value was greater 
than in 1905. The average low price per gallon is accounted for by 
the large proportion sold for table purposes, and by the fact that a 
considerable part of that classed as table water is supplied to facto- 
ries in bulk at less than 5 cents per gallon. Three new springs, the 
Crescent, the Pocahontas, and the Rock, report sales e the year. 
The total number reporting is 7 less than in 1905. About nine- 
tenths of the water is used for table purposes, the remainder as 
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medicinal water. Only 4 of the 52 springs heard from are the sites 
of resorts, and none of the waters are stated to be used for bathing 
purposes. The following 52 springs report sales: 


Abbott Spring, Methuen, Essex County. 

Ballardvale Spring, Andover, Essex County. 

Beaver Dam Spring, Scituate, Plymouth County. 
Belmont Crystal Spring, Belmont, Middlesex County. 
Belmont Hill Spring, Everett, Middlesex County. 
Belmont Natural Spring, Belmont, Middlesex County. 
Burnham Spring, Methuen, Essex County. 

Chapman Crystal Mineral Spring, Stoneham, Middlesex County. 
Crescent Spring, Brockton, Plymouth County. 

Diamond Spring, Lawrence, Essex County. 

El-Azhar Spring, Lowell, Middlesex County. 

Everctt Crystal Spring, Everett, Middlesex County. 
Farrington Silver Spring, Milton, Norfolk County. 
Fulton Spring, Medford, Middlesex County. 

Garfield Spring, Weymouth, Norfolk County. 

Geddes Mineral Spring, Marlboro, Middlesex County. 
Goulding Spring? Whitman, Plymouth County. 

Granite Rock Spring, Brockton, Plymouth County. 
Highland Spring, North Abington, Plymouth County. 
Hillcrest Spring, Rowley, Essex County. 

Katahdin Spring, Lexington, Middlesex County. 

King Philip Spring, Mattapoisett, Plymouth County. 
Leland Spring, Natick, Middlesex County. 

Lexington Spring, Lexington, Middlesex County. 
Lovers Leap and Deep Glen Springs, Lynn, Essex County. 
Massasoit Spring, West Springfield, Hampden County. 
Monatiquot Spring, South Braintree, Norfolk County. 
Mount Holye e Lithia Spring, South Hadley, Hampshire County. 
Mount Pleasant Spring, Lowell, Middlesex Coty 
Nemaskct Spring, Middleboro, Plymouth County. 
Nobscot Mountain Spring, Framingham, Middlesex County. 
Norwood Spring, Norwood, Norfolk County. 

Oak Grove Spring, Lawrence, Essex County. 

Pearl Hill Mineral Spring, Fitchburg, Worcester County. 
Pepperell Spring, Pepperell, Middlesex County. 

Purity Spring, Spencer, Worcester County. 

Ravenwood Spring, Gloucester, Essex County. 

Robbins Spring, Arlington Heights, Midddlesex County. 
Rock Spring, Newburyport, Essex County. 

Sager Spring, Danvers, Essex County. 

Sand Spring, Williamstown, Berkshire County. 
Shawmut Spring, West Quincy, Norfolk County. 

Silver Seal Spring, Woburn, Middlesex County. 
Simpson Spring, South Easton, Bristol County. 

Stevens Spring, Lawrence, Essex County. 

Sterling Spring, West Lynn, Essex County. 

Sunnyside Spring, Franklin, Norfolk County. 
Swampscott Spring, Swampscott, Essex County. 
Trapelo Spring, Belmont, Middlesex County. 

Undine Crystal Spring, Brighton, Suffolk County. 
Valpey Spring. Lawrence, Essex County. 

Whitman Spring, Whitman, Plymouth County. 


MICHIGAN. 


The report of the mineral-water trade in Michigan in 1906 shows a 
great decline in gallons sold and in value of output. This decline is 
really not as great as indicated, since nine-tenths of the total decline 
in output is due to the fact that no account is taken this year of 
water furnished to guests for bathing at one or two resorts; still, a 
comparison of the returns made this year and last shows that most 
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of the rr reporting sold less water in 1906 than in 1905. "The 
reasons for this decline are not clear, though weather conditions may 
have had some effect. A few of the springs used as resorts sold as 
much water as in the year before, and 1 spring notes an increase 
in business of over 300 per cent, but its water is used chiefly for making 
soft drinks. Two new springs are the Lansingwold and the Ogemaw. 
About one-fifth of the water is used for medicinal purposes, the remain- 
der as table water. Six or more of the springs are used as resorts, 
having aggregate accommodations in their vicinity for several thou- 
sand people. "The waters of 3 of these are said to be used for bathing 
purposes. The 19 springs from which returns are available are: 

Andrews Magnetic Mineral Spring, St. Louis, Gratiot County. 

Bromo-Hygeia Mineral Well, Coldwater, Branch County. 

Cooper Farm Spring, Birmingham, Oakland County. 

Clementine Spring, Mount Clemens, Macomb County. 

Dearborn Mineral Spring, Dearborn, Wayne County. 

Lansingwold Spring, Paris Township, Kent County. 

Midland Mineral Spring, Midland City, Midland County 

Mount Clemens Sprudel Spring, Mount Clemens, Macomb County. 

No-che-mo Mineral Spring, Reed City, Osceola County. 

Ogemaw Spring, Maltby, Ogemaw County. 

Pagoda Spring, Mount Clemens, Macomb County. 

Plymouth Rock Mineral Well, Plymouth, Wayne County. 

Ponce De Leon Spring, near Grand Rapids, Kent County. 

Prosit Flowing Well, Flint, Genesee County. 

Salutaris Spring, St. Clair, St. Clair County. 

Sanitas Spring, Topinabee, Cheboygan County. 

Sterling Mineral Spring, Crystal Falls, Irou County. 

Victory Spring, Mount Clemens, Macomb Cy 

Yo-Landa Red Cross Spring (formerly Clark’s Red Cross Spring), Big Rapids, 

Mecosta County. . 


MINNESOTA. 


The mineral-water trade in this State had a prosperous year, the 
number of gallons sold being 12 per cent larger than in 1905 and 
the value increasing about 32 per cent. The increase is due to the 
demand for pure water in large cities, particularly in Minneapolis. 
The Rock Spring reported sales for the first time, making 7 springs 
sending returns. Less than 6 per cent of the State’s total output 
is used for medicinal purposes. None of the springs is the site of 
a resort, but the water of one is said to be used for bathing. The 
7 springs to report sales are: 

Glenwood and Inglewood Springs, Minneapolis, Hennepin County. 
Highland Spring, St. Paul, Ramsey County. 

Indian Medical Spring, Elk River, Sherburne County. 

Mankato Mineral Spring, near Eagle Lake, Blue Earth County. 
Owatonna Vichy Spring, Owatonna, Steele County. 

Rock Spring, Shakapee, Scott County. 

Trio Siloam Spring, Austin, Mower County. 


MISSISSIPPI. 


The mineral-water trade in Mississippi seems to have been fairly 
satisfactory during 1906. Three of the springs making returns 
increased their gales over 1905; one reported a large decline, and 
another sold no water. Two springs, the Lauderdale Spring and 
the Vosburg Mineral Spring, put their waters on the market for 
the first time. Less than 10 per cent of the total output is used as 
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table water. At 6 of the springs are resorts with total accommo- 
dations for a thousand guests, and at 3 the water is used for bath- 
ing. The 8 springs reporting are: i 


; Arundel Lithia Spring, near Meridian, Lauderdale County. 
Browns Wells, Drowns Wells, Copiah County. 
Castalian Spring, near Durant, Holmes County. 
Lauderdale Spring, near Meridian, Lauderdale County. 
Mammoth Spring, Mammoth Springs, Percy County. 
Robinson Mineral Spring, near Pocahontas, Madison County. 
Stafford Mineral Spring, Stafford, Jasper County. 
Vossburg Lithia Spring, Vossburg, Joseph County. 


* 


MISSOURI. 


In 1906 the mineral-water trade of Missouri was decidedly pros- 
perous; nearly all the springs making returns show an increase over 
1905, and most of them attribute the increase to their waters m 
better known. Two new springs, the Soda Carbonic Spring an 
the Sparkling Lithium Spring, reported sales. 'The total number 
of springs heard from is 2 more than in 1905. The number of gal- 
lons sold is given as 618,400, an increase of nearly 25 per cent over 
the 1905 returns. The average retail price at the sprin was 17 
cents, and the total value was $96,545, of which about half is esti- 
mated to be the value of the water used for medicinal purposes. 
The total value shows a gain of 25 per cent compared with the year 
before. Nine of the springs are said to be resorts, with aggregate 
accommodations for several thousand people, and the water at 6 of 
these is reported to be used for bathing purposes. The springs 
making returns for 1906 are: 

American Spring, St. Louis, St. Louis County. 

Aqua Vitae Mineral Spring, Canton, Lewis County. 

B. B. Springs, Bowling Green, Pike County. 

Belcher Artesian Well, St. Louis, St. Louis County. 

Blue Lick Spring, Blue Lick, Saline County. 

Chalybeate Spring, Mooresville, Livingston County. 

Crystal Lithium Spring, Excelsior Springs, Clay County. 
Cusenbury Spring, 6 miles northeast of Kansas City, Jackson County. 
El Dorado Spring, Eldorado Springs, Cedar County. . 
Haymaker Spring, Mercer County, near Lineville, Lowa. 

Ion-i-an Lithia Spring, Bowling Creek, Pike County. 

Jackson Lithia Spring, Mount Washington, Jackson County. 
Kal-I-Nat Bitter Spring, Bowling Green, Pike County. 
McAllister Springs, McAllister, Saline County. 

Soda Carbonic Spring, Excelsior Springs, Clay County. 

Sparkling Lithium Spring, Central Park, Clay County. 

Sweet Spring, Sweet Springs, Saline County. 


MONTANA. 


Only 1 of the 2 springs credited to Montana reports sales in 1906. 
Only about one-tenth of its water is sold for table purposes, the rest 
being for medicinal use. This spring is: 

Lissner’s Mineral Springs, Helena, Lewis and Clark County. 
21650—M n 1906——75 
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A new Nebraska spring is the only one to report sales in 1906. 
About three-fourths of the water sold is used for medicinal purposes 
and one-fourth as table water. This spring, which is the site of a 
resort with accommodations for several hundred people, is: 


Shogo Lithia Spring, Milford, Seward County. 
NEW HAMPSHIRE. 


The mineral-water trade in New Hampshire held its own during the 
year, the output showing a decline of about 4 per cent, but the value 
increasing about 17 per cent. A little less than one-fourth of the 
water is estimated to be used for medicinal purposes, the remainder 
as table water. A few of the springs are cad as resorts, but at only 
1 is the water used for bathing. The 5 springs from which esti- 
mates of output are available are: 

Amherst Mineral Spring, Amherst, Hillsboro County. 

Granite State Spring, Plaistow, Rockingham County. 

Lafayette Mineral Spring, West Der Rockingham County. 
erry, 


Londonderry Lithia Spring, London Rockingham County. 
Pack Monadnock Lithia Springs, Temple, Hillsboro County. 


NEW JERSEY. 7 


A belief that the public supplies of several cities were polluted and 
the increased demand from New York for table water above suspicion 
caused the remarkable growth of the New Jersey mineral-water trade 
in 1906. One spring, which was favorably situated for meeting 
market needs, sold nearly three times as much water as in 1905. 
Practically all of the New Jersey spring water is used for table pur- 
poses, and the average value per gallon is remarkably high—41 cents 
retail at the springs. This high valuation is chiefly accountable for 
the total value of the mineral water sold rising from $45,397 in 1905, 
to $237,137 in 1906. None of the springs is stated to be used as a 
resort or for bathing purposes. The 8 springs reporting are as 
follows: 

Beech Spring, near Woodbury, Gloucester County. 

Hatawanna Spring, Budd Lake, Morris County. 

Indian Spring, Rockaway, Morris County. 

Kalium Spring, Collingswood, Camden County: 

Kanouse Oakland Spring, Oakland, Bergen County. 

Red Rock Spring, Spring Valley Road, Bergen County. 

Trinity Springs, Borough of Ridgefield, Bergen County. 
Watchung Spring, North Plainfield Township, Somerset County. 


NEW MEXICO. 


Of the 7 springs credited to New Mexico, 5 report sales for 1906. 
The condition of trade during the year was fairly satisfactory. 
Some springs showed gains and some losses, but the total number of 
gallons sold is estimated to have been 25 per cent greater than in 1905, 
with an increase in value of about 10 percent. Three of the springs are 
stated to be resorts, with total accommodations for 200 people. At2of 
them the water is used for bathing. The 5 springs are as follows: 


MINERAL WATERS. 1185 


Artesian Coyote Well, 13 miles east of Albuquerque, Bernalillo County. 
Carlsbad Springs, Carlsbad, Eddy County. 

Faywood Hot Spring, Faywood, Grant County. 

Macbeth Spring, Las Vegas, San Miguel County. 

Ojo Caliente Spring, Ojo Caliente, Taos County. 


NEW YORK. 


Although the prosperity of the New York mineral-water trade 
during 1906 may not have been as great as the returns indicate, yet 
the increased demand for table water of unquestionable purity at 
New York City, resulting from newspaper discussion of the pollu- 
tion of the Croton watershed, was largely responsible for the sales 
gaining nearly 15 per cent and the total value nearly 37 per cent on 
the 1905 figures. Seven springs were added to the list of those 
pe sales, viz, the Boonville, Briarcliff, Gordon White Sulphur 
Pleasant Valley, Putnam, Setauket, and Sulphur springs. . The total 
number of those reporting is 42, or 2 more than in 1905. The number 
of gallons sold is given as 6,481,074 and the average retail price at 
the spring as 14 cents. Of the total value about one-sixth is esti- 
mated to be the value of the water used for medicinal purposes. 
Some 15 of the springs are situated at or near resorts with total 
accommodations for several thousand people, but the water at only 
3 of them is used for bathing. The st of springs sending returns 
for 1906 is as follows: 


Artesian Natural Mineral Spring, Franklin Springs, Oneida County. 
Artesian Lithia Spring, Ballston Spa, Saratoga County. 
Avon Sulphur Springs, Avon, Livingston County. 
Ayers Amherst Mineral Spring, Williamsville, Erie County. 
Baldwin Mineral Spring, Cayuga, Cavuga County. 
Breesport Oxygenated Mineral Spring, Breesport, Chemung County. 
Chautauqua Lithia Spring, Westfield, Chautauqua County. 
Chemung Spring, Chemung, Chemung County 
Clyde Mineral Spring. Clyde, Wayne County. 
Crystal Springs, near Oswego, Oswego County. 
Deep Rock Spring, Oswego, Oswego County. 
Elixir Spring, Clintondale, Ulster County. 
Geneva Mineral Water Spring, Geneva, Ontario County. 
Glacier Spring, Franklin Springs, Oneida County. 
Gordon White Sulphur Springs, Shawnee Springs, Schoharie County. 
Great Bear Spring, near Fulton, Oswego County. 
Hide Franklin Spring, Ballston Spa, Saratoga County. 
Kirkland Spring, Franklin Springs, Oneida County. 
Magnetic Flint Rock Spring, Elmira, Chemung County. 
Massena Spring, Massena Springs, St. Lawrence County. 
Mount View Spring, near Poughkeepsie, Dutchess County. 
Pleasant Valley Mineral Spring, Rheims, Steuben County. 
Red Jacket Mineral Spring, Seneca Falls, Seneca County. 
Saratoga Springs, Saratoga County: 

Arondack Spring. 

Champion Spring. 

Chief Spring. 

Congress Spring. 

Emperor Spring. 

Geyser Spring. 

Hathorn Spring. 

High Rock pane. 

Patterson Mineral Spring. 

Royal Spring. 

Saratoga Carlsbad Spring. 

Saratoga Seltzer Spring. 

Star Spring. 
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Setauket Spring, East Setauket, Suffolk unn. 
Split Rock Spring, Franklin Springs, Oneida County. 
Sulphur Spring, Hornby, Steuben County. 
Vita Spring, Fort Edward, Washington County. 
Washington Lithia Spring, Ballston Spa, Saratoga County. 


NORTH CAROLINA. 


On the face of the returns there was & decided falling off in the 
activity of the mineral-water trade during 1906 as compared with 
1905. Most of the springs report smaller sales, only a few noting 
an increase. Probably the decline is less than it appears to be, as 
the returns of several springs reporting losses indicate that their 1905 
totals may have been round-figure estimates. A wet summer no 
doubt affected the trade of some springs used as resorts. Cleveland 
Springs, Connelly Springs, Glen Alpine Spring, and Moores Spring 
are 4 new names on the list of producers, and the total number 
reporting sales is 2 more than last year. The number of gallons sold 
is estimated at 14 per cent less than in 1905 and the total value at 
about 7 per cent less. Over nine-tenths of the water is used for 
medicinal purposes. Ten of the springs are stated to be at resorts 
which have, all told, accommodations for over 2,000 people. The 
water at 5 of them is said to be used for bathing. The springs 
reporting are: 

All Healing Spring, Alkalithia Springs, Alexander County. 
Barium Rock Spring, Barium Springs, Iredell County. 
Buckhorn Lithia Spring, Bullock, Granville County. 
Cleveland Springs, Shelby, Cleveland County. 

Glen Alpine Spring. Brindletown, Burke County. 

Jackson Spring, Jackson, Moore County. 

Mida Spring, near Charlotte, Mecklenburg County. 

Moores Springs, Moores Springs, Stokes County. 

Panacea Spring, near Littleton, Warren County. 

Seven Springs, near Goldsboro, Wayne County. 

Thompson Bromine Arsenic Spring, Crumpler, Ashe County. 
Vade Mecum Spring, Vade Mecum, Stokes County. 


NORTH DAKOTA. 


North Dakota has but 1 spring reporting sales for 1906. It is a 
resort. 
Hydatso Spring, Tower City, Cass County. 


OHIO. 


The mineral-water trade of Ohio prospered during 1906. As the 
great majority of the springs are not used as resorts and most of the 
output is sold as table water, the weather is less a factor in the trade 
than in some States. The increased sales reflect the demand for pure 
drinking water and the general prosperity of the State. The Arctu- 
rus Lithia Spring, the Collingwood Spring, the Jefferson Spring, and 
the Navahoe Spring are new names reporting. The springs making 
returns number 27, or 4 more than in 1905, and the number of gallons 
sold is given as 1,790,767, a gain of nearly 90 per cent. The average 
retail price per gallon at the spring of the different waters was 27 
cents, and the total value was $164,007, of which less than one-fourth 
is estimated to be the value of the water used for medicinal purposes. 
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The total value shows a gain of 39 per cent over 1905. Six of the 
springs are reported to be used as resorts, having aggregate accom- 
modations for about 500 people. The water at 3 of them is stated 
to be used for bathing. The springs from which returns have been 
received are: 


Adams County Mineral Spring, Mineral Springs, Adams County. 
Alba Spring, Rockport, ee un 

Arcturus Lithia Spring, Akron, Summit County. 

Beech Rock Spring, Zanesville. Muskingum County. 
Bellmore Mincral Spring. Fairfield, Columbiana County. 
Buckeye Lithia Spring, Martins Ferry, Belmont County. 
Crum Mineral Spring, Austintown. Mahoning County. 
Collingwood Spring, Toledo, Lucas County. 

Deerfield Spring, Deerfield, Portae County. 

Fargo Spring, Ashtabula, Ashtabula my 

Fısher’s Magnesia Mineral Spring, Clinton Township, Franklin County. 
Greenspring Artesian Well, Greenspring, Sandusky County. 
Jefferson Spring, Jefferson, Fairfield onn 

Kinsely Springs, North Robinson, Crawford County. 
Mineral Spring, Mineral Springs, Adams County. 

Oak Ridge Mineral Spring, Greenspring, Sandusky County. 
Odevene Spring, Delaware, Delaware County. 

Painesville Mineral Spring, Painesville, Lake County. 
Purtlebaugh Spring, Urbana, Champaign County. 
Quakerdale Spring, Belmont County. 

Ripley Bromo-Lithia Spring, Ripley. Brown County. 

Sand Rock Spring, Canton, Stark County. 

Spark Mineral Spring, Bryan, Williams County. 

Sulphur Lick Spring, near Chillicothe, Ross County. 
Tallewanda Spring, College Corner, Preble County. 
Wheeler Spring, Youngstown, Mahoning County. 

Wood Lithia Spring, near Bridgeport, Belmont County. 


OKLAHOMA. 


The single spring to represent Oklahoma reports a decided gain in 
sales in 1906. About half of the water sold is for medicinal use. 


Lewis Crystalline Lithia Well, Oklahoma City, Oklahoma County. 
OREGON. 


Most of the Oregon springs heard from report that more water was 
sold in 1906 than in 1905, and none reports a decrease. The slightly 
smaller total number of gallons sold in 1906 is chiefly due to the 
delinquency of two springs reporting in 1905. The average retail 
price per gallon of the different waters at the spring was 41 cents, 
and three-fourths of the total value, which amounted to $12,523, is 
the value of medicinal water. The gain in value over 1905 was more 
than 50 per cent. At 5 of the springs are resorts which can accom- 
modate a total of 300 guests. The water of 2 of the springs is said to 
be used for bathing. The following 7 springs report sales: 

Boswell Mineral Spring, Boswell, Douglas County. 
Cascade Mineral Spring, Cascadia, Linn County. 
Colestin Spring, Colestin, Jackson County. 
McBean Soda Spring, Soda Valley, Grant County. 
Siskiyou Spring, Soda Springs, Jackson County. 
Sodaville Mineral Spring, Sodaville, Linn County. 
Wolfer’s Mineral Spring, Hubbard, Marion County. 
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The number of springs reporting sales was 27 in 1905 and 30 in 
1906. There was a considerable gain in the total sales of Pennsyl- 
vania water this year and a marked improvement in the aggregate 
value. Table waters are the principal output, the value of these 
being over two-thirds of the total. The increased demand is largely 
due to the badly polluted condition of many rivers drawn on for city 
supplies. Two new springs reported sales—the Bruce Subrock and the 
Shohola. The total number of gallons sold in 1906 is estimated at 
1,506,286, an advance of 14 per cent on the 1905 figures. The average 
retail price per gallon of all the waters at the spring was 19 cents. 
The total value was $280,054, of which $91,097 is the value of the 
water used for medicinal purposes, and $188,957 is the estimated 
value of that used as table water. The total value shows a gain of 45 
per cent, compared with 1905. Resorts are situated at or near 12 of 
the springs and have accommodations for nearly 3,000 guests. At 4 
of the springs the water is said to be used for bathing purposes. The 
30 springs reporting are as follows: 


Bedford Chalybeate Spring, near Bedford, Bedford County. 
Bedford Mineral Spring, Bedford, Bedford County. 

Bruce Subrock Artesian Spring, Pillsbury, Allegheny County. 
Buena Vista Springs, Buena Vista, Franklin County. 

Calvin White Sulphur Springs, Sulphur Springs, Bedford County. 
Cloverdale Lithia Spring, Newville, Cumberland County. 

Corry Artesian Spring, Corry, Erie County. 

De Vita Mineral Springs, Cambridge Springs, Crawford County. 
East Mountain Lithia Well, Factoryville, Wyoming County. 
Glacier Spring, Ephrata, Lebanon County. 

Glen Summit Spring, Glen Summit Springs, Luzerne County. 
Gray Mineral Spring, Cambridge Springs, Crawford County. 
Harrison Valley Mineral Spring, Harrison Valley, Potter County. 
Imperial Spring. Angelica, Berks County. 

Lang Mineral Well, Venangotown, Crawford County. 

Magnesia Spring, Cambridge Springs, Crawford County. 

Pavilion DONE South Mountain, Berks County. 

Petticord Spring, Cambridge Springs, Crawford County. 

Pocono Mineral Spring, Bucks Township, Wilkesbarre, Luzerne County. 
Ponce de Leon Spring, near Meadville, Crawford County. 

Pulaski Natural Mineral Spring, Pulaski, Lawrence County. 
Rennyson’s Tredyffin Spring, Berwyn, Chester County. 
Ren Spring. common Monroe County. 
Saegertown Mineral Spring, Saegertown, Crawford County. 
Shohola Spring, Walker Lake, Pike County. 

Sizerville Mineral Spring. Sizerville, Cameron County. 
Springboro Spring, Springboro, Crawford County. 

Tuckahoe Mineral Spring, Northumberland, Northumberland County. 
Whann Lithia Spring, Franklin, Venango County. 

White House Spring, Neversink Mountain, Berks County. 


RHODE ISLAND. 


All the water marketed from Rhode Island springs is sold for table 
use or in the form of ginger ale and other soft drinks. There was a 
normal gain in business during 1906. The number of springs report- 
ing is 4, the same as in 1905. The number of gallons sold is 220,770, 
an increase of 5 per cent over 1905. The average retail price per gal- 
lon at the spring was 7 cents and the total value was $16,161, a gain 
_of nearly 5 per cent on the 1905 figures. The reporting springs are: 
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Berry Spring, Providence, Providence County. 

Gladstone Spring, Narragansett Pier, Washington County. 

Holly Mineral Spring, East Woonsocket, Providence County. 

Ochee Mineral and Medicinal Spring, Johnston, Providence County. 


SOUTH CAROLINA. 


The great increase in the output and total value of mineral waters 
in South Carolina is due almost wholly to the large sales reported by a 
nu i spring. Springs at or near resorts, which mostly sell water for 
medicinal use, seem to have had a good year. The Antley, Bryan, Rock 
Cliff Lithia, and Vernon springs report sales for the first time, and the 
number of springs making returns is 12—5 more than in 1905. The 
number of gallons sold is given as 1,458,494, a gain of over 300 per 
cent. "The average retail price per gallon at the spring was 24 cents, 
and the total value was $348,744, a gain of over 300 per cent. Nearly 
three-fourths of the total value represents medicinal water. Five of 
the springs are said to be used as resorts and to have accommodations 
for nearly 1,000 people. The water at 2 is used for bathing. The 12 
springs from which returns of output are available are: 

Antley Springs, St. Mathews, Orangeburg County. 
Bryan Spring, Youngs Island, Colleton County. 
Buffalo Lick Springs, near Carlisle, Union County. 
Cherokee Spring, Spartanburg, Spartanburg County. 
, . Glowing Spring, Dresden, Abbeville County. 
Harris Lithia Springs, Harris Springs, Laurens County. 
Rives Mineral Spring, near Lancaster, Lancaster County. 
Rock Cliff Lithia Spring, Spartanburg, Spartanburg County. 
Verner Spring, Oráen vil e, Greenville County. 
Wert Spring, Wert Springs, Union County. 
White Diamond Lithia Spring, near Kings Creek, York County. 
White Stone Lithia Springs, White Stone, Spartanburg County. 


SOUTH DAKOTA. 


Although this State is credited with 8 springs, but 1 reports sales 
for 1906. It is stated to be a resort and its waters are said to be used 
for bathing. This spring is: 

Minnehaha Springs, Sioux Falle, Minnehaha County. 


TENNESSEE. 


On the face of the totals given in the tables of production there 
appears to be & phenomenal dochitie in the quantity of mineral waters 
marketed in Tennessee during 1906. Individual reports, however, 
do not warrant this conclusion. Some springs sold more water than 
in 1905 and some sold less, the gains and losses about balancing, 
except in the case of one spring, which reported sales of only one- 
tenth of its 1905 figures. To this spring the total decline is due. 
One spring, the Bon Aqua, makes return of sales for the first time. 
Resorts situated near 11 of the springs can accommodate over 1,500 
people. None of the waters are reported to be used for bathing. The 
14 springs heard from are: ' 

Bon Aqua Spring, Bon Aqua, Hickman County. 

Deep Cave Lithia Well, near Nashville, Davidson County. 


East Brook Spring, Eastbrook, Franklin County. 
Hinson Springs, near Lexington, Henderson County. 
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Horn Springs, Horn Springs, Wilson County. 

Idaho Springs, near Clarksville, Montgomery County. 

Montvale Spring, Montvale, Blount County. 

Red Boiling Spring, Red Boiling Springs, on County. 

Rhea Springs, Rhea Springs, Rhea County. 

Richardson's Lockeland Spring, near Nashville, Davidson County. 
Tate Epsom Spring, Tate Springs, Grainger County. 

Whittle Springs, near Knoxville, Knox County. 

Willow Brook Spring, Craggie Hope, Cheatham County. 

Wright's Epsom Lithia Spring, Mooresburg, Hawkins County. 


TEXAS. 


During 1906 the mineral-water trade of Texas seems to have been 
fairly prosperous. The smaller springs, particularly those from 
which reports are received that show careful accounting, did about 
the same amount of business as in 1905, the total of their sales being 
slightly larger. Returns from some of the larger shippers show some 
discrepancies, and it is possible that the 1906 fares represent actual 


sales more nearly than did the 1905 returns. Five springs—the 
Burdette, Love’s Mineral, Loretto Mineral, Port Arthur Mineral, and 
Rain’s Tioga Mineral Wells—report for the first time. About eight- 
ninths of the total output is used for medicinal purposes. There are 
said to be resorts in the vicinity of 16 of the springs, the aggregate 
accommodations being sufficient for several thousand people. At 8 
e waters are used for bathing purposes. The 28 springs reporting 
sales are: | 


Burdette Well, Lockhart, Caldwell County. 
Capp Wells, Longview, Gregg County. 
Camizo Mineral Spring, Camizo Springs, Dimmet County. 
Crystal Well, Oran, Palo Pinto County. 
Dalby Spring, rl Springs, Bowie County. 
Dulling Mineral Wells, near San Antonio, Bexar County. 
Farrier Spring, Dalby Springs, Bowie County. 
Georgetown Mineral Wells, Georgetown, Williamson County. 
High Island Mineral Spring, High Island, Galveston County. 
Lone Star Mineral Spring, near Texarkana, Brown County. 
Loretto Mineral Wells, Elkhart, Anderson County. 
Marlin Hot Wells, Marlin, Falls County. 
Milford Mineral Well, Miliord, Ellis County. 
Mineral wells, Palo Pinto County: 

Cicero Smith Well. \ 

Congress Well. 

Crazy Well. 

George P. Barber Well. 

Gibson Well. : 

Pike Well. 

Sangcura Sprudel Spring. 

Specific Well. 

Texas Carlsbad Well. 

White Sulphur Well. 
Peterman Red Spring, Mount Pleasant, Titus County. 
Rosborough Spring, 9 miles south of Marshall, Harrison County. 
Texarkana Spring, near Texarkana, Bowie County. 
Tioga Mineral Wells, Tioga, Grayson County. 


UTAH. 


Of the two commercial springs credited to Utah, one reports selling 
water in 1906. It is said to be used as a resort. 


Metcalf Spring, Deseret, Millard County. 
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The mineral-water trade of Vermont shows a decrease in sales for 
1906. This decrease, however, was the result of the less active 
exploitation of 2 springs, all the other springs reporting either 

ains or the same production as in 1905. About one-half of the water 
is used for medicinal purposes and about half as table water. Re- 
sorts are located at 4 of the springs, and at 3 of them the water 
is used for bathing. Accommodations for over 1,000 people are 
available. The same springs as in 1905 report sales: 


E Lithia, Chalybeate, and Sulphur Springs, Alburg Springs, Grand Isle 
unty. 

Brunswick White Sulphur Spring, Brunswick, Essex County. 

Clarendon Spring, Clarendon Spring, Rutland County. 

Equinox Spring, Manchester, Bennington County. 

Missisquoi pri , Sheldon, Franklin County. 

Vermont Mineral Spring, Putney, Windham County. 


VIRGINIA. 


The mineral-water trade of Virginia showed no cause of impor- 
tance during 1906. The output declined and the total value advanced. 
New names added to the fist of producers are Buckhead, Bennett 
Mineral, Campfield Lithia, Day’s Point Artesian Lithia, and Holly 
Lithia. Two large producers did not report. About one-third of 
the water sold is for medicinal purposes, and unpleasant weather 
restricted the patronage of those medicinal springs which are the 
site of resorts. There are 19 of these with accommodations for 2,000 
guests. The water at 5 of them is used for bathing. The 43 
springs from which returns are available are: 


Alleghany Spring, Alleghany Springs, Montgomery County. 

Bath Alum dons Warren Springs, Bath County. 

Bear Lithia Spring, near Elkton, "Rockingham County. 

Beaufont Lithia Spring, near Manchester, Chesterfield County. 
Bellfont Lithia Spring, Manchester, Chesterfield County. 

Berry Hill Mineral Spring, near Elkwood, Culpeper County. 

Blue Ridge Dyspepsia Spring, Blue Ridge Springs, Botetourt County. 
Buckhead Spring, Buck ead Springs, Chesterfield County. 

Burnett Mineral Spring, Hudson Mill, Culpeper County. 

Campfield Lithia Spring, Chesterfield County. 

Como Lithia Spring, East Richmond, Henrico County. 

Crockett Arsenic Lithia Springs, Crockett Springs, Montgomery County. 
Day’s Point Artesian Spring, Smithfield, Isle of Wight County. 
Erup Mineral Spring, Glencarlyn, Alexandria County. 

Farmville Lithia Spring No. 2, Farmville, Prince Edward County. 
Fonticello Spring, near Richmond, Chesterfield County. 

Golindo Lithia Spring, Augusta County. 
Harris Anti-Dyspeptic Spring, Burkeville, Nottaway County. 
Holly Point Lithia Spring, Chesterfield County. 

Houston Chlorinated Lithia Spring, Houston, Halifax County. 
Hume Spring, Bancroft, Alexandria County. 

Hunter Pulaski Alum Spring, Walkers Valley; Pulaski County. 
Jeffress Lithia Silica Spring, Jeffress, Mecklenburg County. 

Jordan White Sulphur Spring, Winchester, Frederick County. 
Kayser Lithia Spring, Staunton, Augusta County. 

Lone Jack Spring, Lone Jack Station, Pol County. 

Magee Chlorinated Lithia Spring, Clarksville, Mecklen bu County. 
Massanetta Spring, Massenetta Springs, Rockingham County. 
Mecklenburg Mineral Spring, Chase City, Mecklenburg County. 
Mulberry Island Chlorinated Lithia Well, Mulberry Island, Warwick Connty. 
Nye Lithia Springs, Wytheville, Wythe County. 
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O'Connell Lithia Spring, near Stribling Springs, Augusta County. 

Otterburn Lithia Eun Amelia, Ame County. ia 

Paconian Springs, Paconidn Springs, Loudoun County. 

Powhatan Spring, near Falls Church, Alexandria County. 

Roanoke Red Sulphur Springs, near Salem, Roanoke County. 

Rubino Healing Springs, Healing Springs, Bath County. 

Seawright Magnesia Lithia Spring, Saunton, Augusta County. 

oe Springs (alum, blue sulphur, and chalybeate), near Staunton, Augusta 
‘ounty. 

Virginia Aetna Lithia Spring. Roanoke, Roanoke County. 

Virginia Magnesia Alkaline Spring, near Staunton, Augusta County. 

Wallawhatoola Alum Spring, near Millboro Springs, Bath County. 

Wyrick Spring, Crockett, Wythe County. 


WASHINGTON. 


The mineral-water trade in Washington prospered during 1906. 
Two new springs reported sales, Birch Hill Mineral Springs and Wild 
Pigeon Spring, making the total number of commercial springs 6 
There was a gain of over 25 per cent in output and of about 7 per 
cent in value. About one-fourth of the water sold is used for medi- 
cinal purposes, the remainder as table water Four of the springs 
are reported to be resorts, and at all the water is used for bathing 
purposes. The 6 springs are as follows: 


Birch Hill Mineral Springs, Chattaroy, Spokane County. 
Medical Lake Mineral Water, Medical Lake, Spokane Counts: 
Moffett Hot Springs, Cascades, Skamania County. 

Olympia Hygeian MT Tumwater, Thurston County. 

Soda Springs, Ahtanum Mountains, Yakima County. - 

Wild Pigeon Spring, Kalama, Cowlitz County. 


WEST VIRGINIA. 


About two-thirds of the mineral water from West Virginia springs 
is sold for medicinal purposes. The season was not particularly 
favorable for the summer resort trade, but the energetic exploita- 
tion of the waters of several springs resulted in raising the total sales 
more than 30 per cent above the 1905 figures. The average retail 
price was 33 cents, and the total value $57,460. The total number 
of springs reporting is 10, there being three new names among them— 
Apollo Spring No. 2, Basilithic Salt Water Well, and Carney Sulphur 
Springs. Resorts are located at 6 of the springs and are said to have 
accommodations for over 3,000 guests. At 5 of the springs the 
water is used for bathing purposes. The list is as follows: 


Apollo Senne No. 2, Woodsdale, Ohio County. 

Basilithic Salt Water Well, Webster Springs, Webster County. 

Borland Mineral Well, Borland, Wood County. 

Carney Sulphur Springs, Pence Sprink Summers County. 

Greenbrier's Spring, Bargers Springs, Summers County. 

Greenbrier Alum Spring, 5 miles east of Lewisburg, Greenbrier County. 
Greenbrier White Sulphur Springs, White Sulphur, Greenbrier County. 
Manacea Irondale Spring, near Independence, Preston County. 

Pence Spring, Pence Springs, Summers County. 

Webster Salt Sulphur Springs, Webster Springs, Webster County. 
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WISCONSIN. 


Systematic advertising and an energetic search for new markets 
are important factors in the gains shown by Wisconsin springs in 
1906, as compared with 1905. The output increased 24 per cent, 
while the total value was 66 per cent greater. New springs are 
Crystal Rock, Chippewa, Endter’s stal, Hiawatha, aad Maribel. 
Nearly nine-tenths of the output is sold as table water, and the high 
average retail price, 29 cents, is due to the large proportion of water 
sold in bottles holding 1 quart or less. At or near 10 of the springs 
are resorts which can accommodate over 2,000 people. The water 
at 1 of them is said to be used for bathing purposes. The 27 springs 
reporting sales are as follows: 


Allouez Magnesia Spring, Green Bay, Brown County. 
Alta Springs, Duntield Lincoln County. T 
Bay City Spring, Ashland, Ashland County. 
Bethania Spring, Osceola, Polk County. 
Chippewa Spring, Chippewa Falls, Chippewa County. 
Darlington Mineral Spring, Darlington, Lafayette County. 
Endter's Crystal Mineral pring, Oshkosh, Winnebago County. 
Fort Crawford Spring, Prairie du Chien, Crawford County. 
Hiawatha Spring, Janesville, Rock E 
Lebenwasser Mineral Spring, Green Bay, Brown County. 
Maribel Mineral Spring, Cooperstown, Manitowoc County. 
Nee-Ska-Ra Mineral Spring, Wauwatosa, Milwaukee County. 
St. John’s Spring, Green Bay, Brown County. 
Salvator Mineral Spring, Green Bay, Brown County. 
Sanitas Fountain, Stony Beach, Winnebago County. 
Sheboygan Mineral Spring, Sheboygan, Sheboygan County. 
Solon Springs, Solon Springs, Douglas County. 
Waukesha Springs, Waukesha County: 

Almanaris Spring. 

Anderson's Waukesha Spring. 

Arcadian Spring. 

Bethesda Spring. 

Crystal Rock Mineral Spring. 

Glen Rock Mineral Spring. 

Silurian Mineral Spring. 

Waukesha Imperial Spring. 

White Rock Mineral pring. 
Wautoma Rainbow Mineral Spring, Wautoma, Waukesha County. 


WYOMING. 


The sole spring pe Mae sales from Wyoming is stated to be a 
resort with accommodations for 50 guests. The spring water is used 
for bathing. 


Saratoga Hot Spring, Saratoga, Carbon County. 


-ar a dre e p a a OOO 


a a a a Asno 


1194 MINERAL RESOURCES. 
IMPORTS AND EXPORTS. 
IMPORTS. 


The following table shows the quantity and value of mineral water 
imported into this country during the last six years: 


Mineral waters imported and entered for consumption in the United States, 1901-1906, 


" | Natural waters. il Natural waters. 
——— ————— — —— PRá— == 
Year. i | Your. ; 
Quantity | y | : Quantity : 
(gallons). Value. l (gallons). | Value. 
a 3,150,030 a 020, 357 


| és | a 2, 461, S30 a 112. 827 | IUD. ioco etuasec tik Rara 


1901... ecc sss a2,567.323 | ag744,392 |l 1004.................... l| a9.00),898 | a $868, 20 
02,851,964 | 546,204 | 


3,157,009 | 1.012, A33 


a Including artificial. 


EXPORTS. 


. Several American springs are stated to have agencies in Canada 
and Mexico, and a number report shipments to these or other foreign 
countries in 1906. The Department of Commerce and Labor, how- 
ever, has no report of these shipments, and no exports of mineral 
waters have been reported since 1883, in which year they were 
insignificant. 


MONAZITE AND ZIRCON. 


By Doucras B. STERRETT. 


INTRODUCTION. 


The demand for thorium for the manufacture of Welsbach and other 
forms of incandescent gas mantles has increased yearly, and until 
some other invention takes the place of these mantles this demand 
wil continue. Improvements are made from time to time in the 
manufacture of gas mantles, and two new inventions with this object 
in view have been reported—one in use in Germany, the other in 
England. The German mantle uses a form of copper cellulose impreg- 
nated with the proper salts; the English mantle is made more durable 
by adding an ingredient called ‘‘ laddite" to the thorium and cerium 
solution in which the mantle is dipped. It is said that the latter man- 
tle has not been injured after burning 2,500 hours.¢ 

The minerals from which thorium and the other rare metals used in 
the manufacture of gas mantles are obtained are monazite, thorianite, 
and thorite. The bulk of the supply of thorium is obtained from 
monazite, which is essentially an anhydrous phosphate of cerium, 
lanthanum, and didymium, containing a small and variable percentage 
of thorium. Though occasionally found in crystals and masses of 
many pounds weight, the source of the commercial material is in the 
form of sand. The grains are opaque to translucent and sometimes 
transparent, and they vary from light yellow to reddish vellow to 
brownish in color. They are also sometimes slightly greenish. The 
freshly broken or unaltered mineral has a resinous luster. This luster 
is brilliant, especially on the cleavage faces. The mineral is brittle 
and has a hardness of 5 to 5.5. It can readily be crushed between 
the teeth and yields a soft grit, quite distinct from the harder minerals 
sometimes mistaken for it. The specific gravity varies from 4.9 to 
5.3, and is mostly over 5. 

Thorite is a silicate of thorium, theoretically containing 81.5 per 
cent of thoria, though practically it generally carries less than 70 per 
cent. Thorianite is an oxide of thorium containing uranium and the 
inetals of the cerium group, and carries from 70 to 80 per cent of 
thoria. These two minerals have been obtained in commercial quan- 
tity only in Ceylon. 


aConsul F. W. Mahin, Nottingham; Daily Cons Rept., January 10, 1997. 
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MONAZITE. 


NORTH CAROLINA, SOUTH CAROLINA, AND GEORGIA. 
LOCATION AND OCCURRENCE. 


The area in which workable deposits of monazite have been found 
in the Carolinas is growing yearly, especially to the southwest in South 
Carolina, where parts of Laurens, Pickens, Anderson, and Oconee 
counties are now included. This extends the belt in which deposits of 
commercial value are known to exist nearly to the Georgia line. To 
the northeast the belt has been extended beyond the limit set for it in 
southern Caldwell and northern Catawba counties into northern Iredell 
County, and will doubtless be traced farther. This area contains 
upward of 3,000 square miles, and includes parts or all of Iredell, 
Caldwell, Catawba, Burke, McDowell, Gaston, Lincoln, Cleveland, 
Rutherford, and Polk counties in North Carolina, and Cherokee, Lau- 
rens, Spartanburg, Greenville, Pickens, Anderson, and Oconee coun- 
ties in South Carolina. 

Monazite has been found at other places outside of this area, but as 
yet no workable deposits have been developed. Thus Nitze * mentions 
the finding of monazite in Hall County, Ga., near The Glades, on the 
north side of Chattahoochee River, about 10 miles northeast of Gaines- 
ville, where it occurs in the gold placers of Flat Creek and its tribu- 
taries, the Glade, Stockeneter, Hamilton, and Huram branches. 

A prospect in the extreme northeast corner of Georgia, in Rabun 
County, is being investigated at the present time for its values in mona- 
zite and gold. Through the courtesy of the party interested in the 
property the writer has learned that the concentrates assay over 54 
ounces of gold per ton, with 30 per cent of cerium oxide and 4 per 
cent of thorium oxide. Since such a high content of cerium would 
correspond to nearly pure monazite, carrying no other minerals such 
as are generally found in concentrates, the oxide of lanthanum and 
didymium were probably included in that report for cerium. In that 
case the concentrates would run a little over 40 per cent monazite if 
the rare earth oxides found by assay all came from monazite. If the 
percentage of concentrates that can be washed from the gravel is large, 
such a deposit is very promising. 

Among other places, monazite is du vicia to occur in some quantity 
at a few localities in Clay County, N. C. At Wilkesboro, N. C., a 
small quantity of monazite was found in a trial panning in Cub Creek. 
The area of known commercial deposits of monazite will doubtless be 
extended both to the northeast and to the southwest as the demands 
for monazite increase and the old deposits become exhausted. 

The greater part of the monazite belt lies in the Piedmont Plateau. 
The belt crosses the South Mountains, however, in Burke, McDowell, 
and Rutherford counties, and borders on the foothills of the Blue 
Ridge. Inthe monazite region the elevations of the Piedmont Plateau 
vary from 700 or 800 feet to 1,500 feet above sea level. Much of this 
area is dissected by river and creek valleys from 50 to 300 or 400 feet 
deep. 


¡y Monazite and monazíte deposits in North Carolina: North Carolina Geol. Survey, Bull. No. 9, 
, p. 28, 
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Workable deposits of monazite do not occur everywhere in the 
monazite belt as described, but are confined to certain smaller belts 
whose direction and extent are controlled by the trend and continuity 
of certain rock formations from which are derived the deposits found 
chiefly in the gravels and sands of creek and stream beds and adjoin- 
ing bottom lands. .Gravel deposits may be too low grade to work on 
the upper part of a stream, while lower down, where the area drained 
contains favorable rock formations, the gravels may be rich. Hence 
for successful prospecting a general knowledge of the geological 
formations and ability to recognize those from which the monazite of 
the placers is derived is desirable. 


GEOLOGY. 


Classes of rocks.—Practically all of the rocks of the monazite region 
are either gneisses or schists.^ The most important formation includes 
both of these types and is called Carolina gneiss. Other rock forma- 
tions are gneissoid and porphyritic granite, hornblende gneiss and 
diorite, pegmatite, peridotite and allied rocks, and diabase. 

The Carolina gneiss is by far the most extensive formation in the 
monazite region and appears in nearly every section. The granite- 
gneiss rocks are next in importance and occur in belts and irregular- 
shaped masses throughout thearea of the Carolina gneiss. These granite 
masses vary from small dikes measured in feet or inches in thickness 
to large bodies 3 or 4 milesacross. After the granites come the horn- 
blende gneisses, which are most prominent along the northwest side 
of the region, where they are generally associated with large granite 
masses. Hornblende gneisses occur in other portions of the monazite 
belt, but are not of so much importance. The Carolina gneiss pre- 
sents considerable variations in composition and structure. The most 
common types are mica, parer cyanite, and graphite gneisses and 
schists, or combinations of two or more of these types. These rocks 
vary from light gray to dark gray in color and often have a light 
bluish-gray to bluish-black cast when graphite is abundant in them. 
Some of the schists are fine grained and are often composed of several 
distinguishing minerals, as muscovite, biotite, cyanite in fine needles, 
and graphite, besides fine grains of quartz and other minerals; others 
are composed of the same minerals in coarser grains or flakes. Gar- 
nets apponi in each rock type and B be fairly large even in the finer 
grained schist. The presence of much pegmatitic material is a charac- 
teristic feature of the Carolina gneiss. 

The granite gneisses are either biotitic, muscovitic, or hornblendic in 
composition, and in places have a typically porphyritic texture. In 
the latter case the feldspar phenocrysts generally assume an augen 
form, eaused by crushing mE elongation in the direction of shearing. 
There is an abundant development of small red garnets throughout 
many large areas of these granites. A microscopic section cut from a 
porphyritic granite forming the bed rock at the Moon mine, 9 miles 
east of south of Greenville, S. C., contained the following minerals: 
Microcline, orthoclase, albite, quartz, biotite, muscovite, garnet, and 
a little zircon. The rock showed the effect of shearing, with the 

aComplete descriptions fitting many of these types of rocks may be found in the geologie folios 


published by this Survey; see Geologic Atlas U. S., folio 116 [Asheville], folio 124 (Mount Mitchell], by 
Arthur Keith. $ 
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development or introduction of secondary minerals. The feldspar 
p. had been fractured and elongated, and secondary quartz 

d been deposited between the fragments. As a result of these 
metamorphic processes the feldspar crystals form augen-shaped bodies 
which lie parallel to the schistosity of the rock mass. The garnet is 
pee secondary, and contains considerable quartz intergrown and 
included within it. In other parts of the region, as in the Carpenters 
Knob section and much of Cleveland County, N. C., there are large 
areas of granite gneiss which have an even granular texture and are 
composed chiefly of white feldspar, gray quartz, biotite, muscovite, 
and garnet. 

The hornblende gneisses and diorites are the only other types of 
rock of much importance in the monazite region. The hornblende 
gneisses are nearly black to dark green in color, and are composed 
chiefly of small interwoven and matted hornblende crystals. They 
grade into diorite, which is also dark colored but contains a noticeable 
amount of feldspar and has a granitoid texture. These hornblendic 
rocks are more prominent throughout the northwestern side of the 
monazite belt, where, along with large areas of granite, they assume 
considerable importance. 

Pegmatite is of common occurrence throughout the region, espe- 
cially in those areas where commercial deposits of monazite are found. 
There is a wide variation in the nature of this pegmatite. In some 
places it occurs as distinct masses or bodies with the typical composi- 
tion and texture—that is, composed of quartz and tel spar, with or 
without mica and other accessory minerals, crystallized out on a large 
scale. In other places the pegmatite represents a recrystallization of 
portions of rock formations with the formation or introduction of the 
component minerals of pegmatite. Sometimes the secondary minerals 
consist chiefly of quartz with smaller quantities of the others. Often 
it is difficult to determine whether certain smaller rock masses are 
granite or pegmatite, when the texture is not very coarse and the 
relations to the inclosing rocks can not be clearly seen in the small 
portions exposed. 

The peridotites are not of very common occurrence in this region. 
They are dark green to greenish-black basic rocks, containing the 
ferromagnesian minerals olivine, pyroxene, and sometimes hornblende 
as their chief constituents. The peridotites often outcrop prominently 
and generally leave rounded, *'nigger-head ” bowlders on the surface 
near their outcrop. In the majority of cases, however, the peridotites 
will be found to have partly altered to soapstone or serpentine at the 
surface. In some cases the whole mass has been thus metamorphosed. 

Diabase is not uncommon in certain parts of the monazite region, 
and is readily recognized by its dark color, weight, and the character- 
istic spheroidal or ‘‘nigger-head” bowlders it leaves scattered over 
the surface. 

Age.—Most of the gneisses and schists of the monazite region are of 
great age and represent highly metamorphosed sedimentary and igne- 
ous RP. The metamorphism, folding, and faulting of these rocks 
have been extreme, and in most cases it is difficult to determine the 
original nature of the formations, since much of the sedimentary bed- 
ding and igneous texture has been destroyed by mashing and recrys- 
tallization. "This is especially true of the Carolina gneiss, which is the 
oldest formation represented and has been cut by intrusions of later 
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age. The hornblende gneiss and diorite, the peridotite, and part, at 
least, of the granite-gneiss are also very old rocks and are intermingled 
and folded with the parts of the Carolina gneiss in a very complex way. 
Other gneisses and granites are of later age and have not been sub- 
jected to the same degree of shearing as the older ones, so that the 
development of schistosity in them has not been so extensive as in the 
older types. The gneisses and schists, particularly of the Carolina 
gneiss, have been interbanded with and cut at all angles by numerous 
streaks of pegmatitic or granitic material. ‘These streaks range from 
a fraction of an inch upward in thickness. In some places pegmatiza- 
tion is so thorough that mica gneiss has become strikingly like granite 
neiss. 
E Associations of monazite.—The best deposits of monazite have been 
found in or near areas where large granite masses outcrop or where 
on of the country rock has been extreme. On the other 
and, where the gneisses and schists are nearly free from pegmatitic 
material and there are no granite masses in the neighborhood the 
stream gravels are found to be very poor in monazite. When mona- 
zite has been found in place to any extent in the country rock it has 
not been in the ordinary pegmatite streaks and masses, but in portions 
of the rock formations where there has been extensive recrystalliza- 
tion, with the development or introduction of pegmatitic material. 
Such pegmatization is locally a common feature of the Carolina gneiss, 
which is accordingly a favorable kind of rock for the occurrence of 
monazite. 

Monazite deposits in regions where hornblende rocks are abundant 
generally contain a large percentage of black sands. In such cases it 
is often difficult to concentrate the monazite to a marketable grade. 
As an offset to this, however, especially in regions where granite is 
associated with the hornblendic rocks, gold is often found in the con- 
centrates in more than sufficient quantity to pay the cost of separation, 
and in the same localities the concentrates generally carry also a 
sae of zircon sufficient in some cases to pay for the separation. 

his zircon is in the form of small clear crystals with a brilliant luster, 
which range in size up to 1 millimeter square and about 2 millimeters 
long. A fairly clean separation can be made by cleaning with an 
electromagnetic machine and careful washing. The quantity and the 
size of the zircon crystals found in the monazite concentrates are in 

eneral smaller in the deposits located in areas of Carolina gneiss than . 
1n the granitic and hornblendic rock; likewise the quantity of gold 
found in the deposits in areas of Carolina gneiss is smaller and rarely 
pays the cost of separation. 
feathering and soils.—The rocks of this region have undergone 
such extensive weathering that good outcrops are the exception, and 
a thick mantle of residual soil covers much of the country. The kind 
of rock underlying certain soils can be determined, unless decomposi- 
tion has been too thorough, by studying the outcrops and the grada- 
tions from such exposures into the rosidaal soil. Thus the nature of 
the soils furnishes a clew as to the probability of monazite being 
present in quantity in the gravel of the streams; and, conversely, the 
nature of the country rock that a stream drains can often be told and 
the probable occurrence of monazite be conjectured by examining the 
- débris in the gravels of the bottom lands and of the stream bed. 
The Carolina gneiss, on partial disintegration and decomposition, 
21650—m R 1906——76 
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often forms a gravelly soil with a red clayey matrix. This is especially 
characteristic of the graphite-cyanite type, which is abundant in parts 
of the region. The pebbles are composed of small fragments of the 
original rock, often tufts of cyanite, impregnated with hematite or 
limonite, or small pieces of pure iron ore. 

Garnets may or may not be present. On more complete decomposi- 
tion a reddish clayey soil results, with no decided characteristics. Other 
types of the Carolina gneiss, in which mica is an important constituent, 
leave a micaceous soil which often assumes a purplish color. Granites, 
on partial disintegration and decomposition, yield light sandy soils. 
Often blocks of undisintegrated granite occur scattered through the 
soils, giving additional evidence of the nature of the underlying rocks. 
On more complete decomposition granite yields soils of a light to dark 
reddish color, depending on the quantity of ferromagnesian minerals 
in the original rock, as biotite or hornblende. The quartz grains of the 

ranite remain as sand mixed through a clayey matrix. Where the 
Carolina gneiss and granite are intimately associated, or where peg- 
matization has been extensive in a body of Carolina gneiss, there 
results a sandy soil, characteristic of granite, containing scattered 
through it pebbles of iron ore, characteristic of the Carolina gneiss. 
The relative importance of the iron-ore pebbles decreases in the soils 
as the quantity of pegmatite or of granite in the rock formations 
increases. These features of the soils are especially marked on the 
broad flat ridges characterizing much of the Piedmont Plateau. The 
hornblendic rocks yield a dark reddish-brown to chocolate-colored 
clayey soil which is very characteristic. 


MINING AND CLEANING. 


Wet concentration.—Nearly all of the monazite shipped from the 
Carolinas has been obtained from gravel deposits. These deposits lie 
in and along the stream and creek beds, where the monazite has col- 
lected after liberation from the decomposing gneisses and schists of the 
region. A part of the production for 1906, however, was obtained 
from a monazite-bearing gneissic rock by crushing and then separat- 
ing on concentrating tables. The percentage of monazite contained in 
the ore treated in either type of deposit is small and probably does 
not often run over 1 per cent. 

The usual method of working the gravel deposits has been washing 
in sluice boxes, though in 1906 concentrating tables were employed at 
several places. ‘The form of table most sod is the Wilfley or one of 
similar type. It is set up at the mine as convenient as possible to the 
gravel deposit to be treated, and is operated by a gasoline or kerosene 
motor. The gravel is dumped into a shaking hopper through which 
water is continually passing. The sand is mashed through the hop- 
per and passes over the table, while the oversize is shoveled out. At 
one mine the gravelsare raised by a mechanical elevator and the over- 
size is removed in a revolving screen, from which the sand is passed 
over a table. In the better class of machines a number-one product 
can be taken off in the first washing, and the middlings be passed over 
& second time along with new sands. In some cases, however, where 
only two grades are separated, concentrates and tailings, & consider- 
able quantity of rough concentrates is first washed out and then care- 
fully sent over the machine a second time. In this way the grade of 
the sand is raised, and a very clean product is obtained. 
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The degree of concentration it is possible to attain by wet methods 
depends largely upon the composition of the gravels to be treated and 
the care used in treating them. Where black sands, such as magne- 
tite, ilmenite, etc., and other minerals with a high specific gravity are 
abundant it is difficult to bring the concentrates up to 50 per cent 
monazite, even with good concentrating tables, and the product from 
sluice boxes may run as low as 15 per cent and under. In more 
favorable deposits, where the percentage of black sand is not large, a 
concentrate running 80 or even 90 per cent can be obtained with con- 
centrating tables, while in sluice-box washing the grade can be brought 
up to 70 or even 80 per cent. Where the monazite is separated from 
the hard rock formations the grade has been brought up to 95 per cent 
and over by the use of concentrating tables. Taking the monazite 
region as a whole, tbere are not many large gravel deposits which will 
yield concentrates of over 40 per cent monazite in sluice-box concen- 
tration, and the average yield of crude monazite would probably not be 
far from 30 percent. Should the use of concentrating tables increase, 
the grade of the crude monazite produced will be raised correspond- 


ingly. 

Yormeily the deposits of monazite-bearing gravels in the bottom 
lands along the creeks and streams were worked without any thought 
of the land being left in such a condition that farming could be resumed 
after mining had ceased. So the soils were washed away, and the 
prave’s were piled up in irregular heaps and ridges. In this way the 
vest farming lands were being ruined, and those farmers who had 
leased their monazite deposits found themselves possessors of nearly 
worthless land, with only the money received on the leases. This has 
been remedied in many cases by more systematic working of the gravel 
beds. The top soil is thrown on the side of the working pit opposite 
to that on which the deposit lies, and the underlying gravel is washed. 
When the next block of gravel is opened the soil is thrown off upon 
the gravel pie washed in the adjoining pit. By spreading the 
gravel out somewhat evenly and placing the soils smoothly over it. 
nearly the whole land is kept in condition for farming after the mona- 
. zite has been removed. 

It has been found that, when the stream gravels are washed for 
monazite and then left for a few months, especially in rainy weather, 
another crop, so to speak, of monazite can be obtained. "This results 
from the washing in of monazite from the surface of the surrounding 
fields and hills, where it has been left by the decomposition of the origi- 
nal rock matrix. With this end in view, the lands draining into the 
streams should be plowed now and then, to give the surface waters a 
chance to wash the monazite into the strani beds In many cases the 
farmers have preferred to wash the stream gravels themselves once or 
twice, or more times, a year. ‘The usual cultivation of their farm land 
keeps a fresh supply of monazite stirred up in the fields, from which 
much of it is washed into the creeks. 

Electrical cleaning.—A portion of the crude monazite is shipped to 
the manufacturers as it comes from the mines. The greater part, how- 
ever, is cleaned by electrical machinery at local cleaning mills in the 
monazite region. In this way the percentage of monazite in the sand 
is greatly increased and the freight charges on waste products are 
minimized. The different types of machinery in use are (i) the Weth- 
erill electro-magnetic machine and its modifications, (2) a machine in 
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which the minerals are deflected by electro magnets while falling, and 
(3) a static machine. 

Of the Wetherill machines there are two specially designed, improved 
types operated in different parts of the region—one in North Carolina, 
the other in South Carolina. In these machines there are four magnetic 
fields, which lift the different varieties of sand from a main conveyin 
belt passing through them. Smaller belts, between the main belt And 
the magnetic pole lifting the minerals, carry the sand attracted by the 
different magnets out of the magnetic field and dropit into proper rece 
tacles. In this way magnetic iron is removed by the first field; titanic 
iron, garnet, and other minerals of similar magnetic intensity by the 
od: and coarse and fine monazite by the third and fourth fields, 
respectively. Quartz, rutile, zircon, gold, and other highly nonmag- 
netic minerals pass off as tailings. This type of machine readily cleans 
the sand to 90 per cent, and is able to raise it to 95 per cent monazite 
by careful handling. In another type of Wetherill machine, of which 
several have been used in the monazite region, there is but one mag- 
netic field, which génerally removes magnetic and titanic iron and 

rnet, while the monazite is left with the quartz, zircon, and other 
highly nonmagnetic minerals. Thecleaned product from this machine 
probably averages about 80 per cent, and does not often run over 85 

er cent monazite. When the field magnets are properly constructed 
1t is possible to pass the sand through the machine a second time under 
a much higher magnetic intensity and to free the monazite of nrany of 
the other minerals left with it in the first cleaning. 

In the second type of the electro-magnetic machine the sand is passed 
over a series of belts, and the separation is effected by the deflection 
in a magnetic field of the grains of mineral as they fall over the ends 
of the belts. The different minerals are drawn out of their ordinary 
course of fall by powerful magnetic fields and are carried off in differ- 
ent chutes. In this way a very clean separation of monazite is said to 
be effected. 

In the electro-static machine all the minerals but monazite and 
garnet are lifted from the sands. This is accomplished by a cylinder 
about 2 feet in diameter and 3 feet long, covered with sheets of vul- . 
canite, slightly separated from one another, 8 by 12 inches square and 
three-eighths of an inch thick. Thé vulcanite is excited by rubbing 
with felt-covered cylinders revolving at a high rate of speed. The 
speed is regulated by cone pulleys, and is made greater when the 
atmosphere contains considerable moisture. The sand is heated by 
two gasoline lamps before exposure to the electrified cylinder. The 
latter is revolved slowly, and all the sand attracted to it is removed 
by brushes. 


MONAZITE IN ORIGINAL MATRIX. 
NEW COMPANY AND PLANT. 


A new company entered the Carolina monazite field during 1906. 
This was the British Monazite Company, representing the South 
Metropolitan Gas Light Company of London, which undertook to 
mine monazite to secure a source of supply that could be depended 
on at times when the selling price of thorium products becomes 
excessive, or the supply in the market is limited by monopolies. The 
new company located about 3 miles northeast of Shelby, N. C., where 
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it has opened the old Campbell mine with improved machinery and 
methods. The proposition at this mine is different from that of any 
other mine being operated in the region, and consists in crushing a 
died Shag and separating out the monazite with concen- 
trating tables. For this purpose a frame-work mill, well designed for 
the placing of the machinery used in treating the ore, was built 
adjacent to the outcrop of the ore body. Through the courtesy of 
Mr. Hugh Stewart, manager for the company, the following outline 
of the operation is given: 

From the quarry the ore rock is trammed to the mill and dumped on the feed floor 
whence it receives the following treatment: 

1. Crushed in Gates gyratory crushers to 1 inch. 

2. Elevated to bin, whence it is discharged to rolls crushing to one-sixth inch 
diameter. 

3. Product from the latter is discharged into sizing apparatus eve): Material 
of one-fourth inch diameter or under goes through sieve and is discharged into second 
elevator. Material over one-fourth inch goes over sieve and is discharged into second 
crushing rolls, where it is reduced to one-eighth inch and is also discharged to second 
elevator. 

4. Second elevator sends ore into Huntington mills, fitted with 16-mesh screens, 
through which the ore is discharged. 

5. Ore from the Huntington mills is collected in hoppers and fed to 1 Wilfley and 
3Overstrom tables. The seconds and thirds from the first Wiltley and middlings from 
the Overstronis are passed over a second Wiltley table for final concentration. 


The product from the mill runs between 90 and 95 per cent mona- 
zite. A higher grade product can be obtained by careful treatment, 
but is not necessary. The company works the stream gravels on its 
pro HE with sluice boxes and treats the concentrates obtained on one 
of the Wilfley tables, bringing it up to nearly 90 per cent monazite. 

Ore deposit. —At the time of visit the ore rock was being mined 
from a shallow open quarry over 150 yards long ina northerly direc- 
tion and from 8 to 25 yards wide. The cut varied from 5 to 20 feet 
in depth and was irregular in shape. The rock was generally removed 
through the full height of the working face and the ore material was 
cobbed out. This was not usually difficult, as the ore rock differed in 
appearance from the lean. The rock was somewhat jointed and, being 
partly weathered, was easily removed with the aid of dynamite. The 
ore was hauled in tram cars, drawn by horses or mules, from the quarry 
to the mill at the southeast corner of the cut. 

Monazite was found in all of the rock taken from the cut, though 
the material used for ore occurred in bands varying from a few inches 
to 3 or more feet in thickness, interbedded with lower grade material. 
In places two or more streaks were worked for ore at the sume time. 
All rock carrying above 0.£ or 0.5 per cent monazite was treated as ore; 
beds carrying a lower percentage were discarded. Mill tests made on 
some of the few streaks showed only 0.03 per cent monazite. 

Geology.—The country rock is Carolina gneiss, which has been con- 
siderably altered along certain strata by pegmatization. The beds have 
been thrown into a series of gentle folds. The latter, as exposed in 
the quarry, were from 20 to 50 or more feet from axis to axis. The 
rock as a whole is a pegmatized graphitic biotite gneiss, in which cer- 
tain beds have been more highly recrystallized or pegmatized than 
others. The beds carrying larger percentages of monazite are those 
with a typical augen structure. The latter is due to porphyritic feld- 
spar crystals, and small bodies of pegmatite, ranging from the size of a 
grain of wheat to that of a walnut, scattered through the gneiss. Beds 
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where pegmatization has been small, or where nearly the whole rock 
has been replaced by pegmatite, do not carry as much monazite as 
those in an intermediate position. 

Under the microscope sections cut from specimens from one of the 
ore streaks show quartz, feldspar, biotite, graphite, muscovite, mona- 
zite, limonite in films and stains, and avery little zircon. Though the 
feldspar has been partially kaolinized und was mostly lost during the 
grinding of the sections, 1t seems to be chiefly orthoclase and micro- 
cline; but a few small fragments of albite are left in one of the sec- 
tions. The greater part of the quartz is plainly secondary. It occurs 
in bands or streaks of grains running with the schistosity of the rock. 
In some places the quartz has been deposited in the fractures or 
between grains of other mineral, while in other places it includes frag- 
ments of such minerals as biotite and graphite. Inclusions of gas 
cavities and some very fine acicular mineral, probably rutile, are not 
uncommon in the quartz. Biotite occurs in interwoven laths and crys- 
tals roughly parallel with the banding of the rock. The pleochroism 
of the biotite is light yellow-brown to dark greenish-brown. The 
graphite occurs as plates and laths, in general lying parallel to the 
banding of the rock, and exhibiting various relations to the associated 
minerals. In some cases it is interbanded with, and even interleaved 
with, biotite, while in others the plates are turned across the schis- 
tosity. Monazite occurs in contact with the various minerals of the 
sections, though it is more often included in or surrounded by grains 
of quartz and biotite. | 

he rock has been so thoroughly recrystallized that it is impossible 
to say just what the original minerals were. The quartz was evidently 
the last mineral to be added, and the biotite was probably the first to 
be formed during recrystallization. Much of the graphite was appar- 
ently contemporaneous with the biotite; the remainder was plainly 
formed later. It would be difficult to give the order of formation of 
the muscovite, feldspar, and monazite. ‘They are intermediate between 
the biotite and the quartz, or in some cases probably contemporaneous 
with the latter. 


WESTERN STATES OF THE UNITED STATES. 


The investigations carried on by the concentrating plant of the 
United States Geological Survey at Portland, Oreg., during 1905 and 
1906¢ have shown the wide occurrence of monazite in the Western 
States. Appreciable quantities of monazite were found in samples 
from the gravel deposits of California, Colorado, Idaho, Indiana, Mon- 
tana, Nevada, New Mexico, Oregon, South Dakota, Texas, Utah, 
Washington, and Wyoming. In many cases it would seem that work- 
able deposits exist, judging from the percentage of monazite recorded 
in the tests. In Idaho especially there have been à number of mona- 
zite-bearing deposits recorded in the following counties: Ada, Boise, 
Idaho, Lemhi, Lincoln. Nez Perce, Owyhee, Shoshone, and Washing- 
ton. In practically every case where monazite was found there was 
considerable zircon present. When it is remembered that many of 
the western deposits on which tests have been made carry gold and 
platinum it will be seen that they should be paying propositions if 
carefully handled. 


a Day, David T., and Richards, R. H., Black sands of the Pacific Slope: Mineral Resources U. S. 1905, 
U.S. Geol. Survey, 1906, pp. 1175-1255. 
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IDAHO. 


Several years ago Mr. Waldemar Lindgren, of the Geological Sur- 
vey, called attention to the occurrence of & notable mass of monazite 
in the granite areas of the Boise Basin. 

In 1906 investigation showed that the black sand residues left in the 
sluice boxes of the placer mines in the Boise Basin contained much 
monazite, frequently 50 to 200 pounds to a ton of concentrates. Simi- 
lar investigation established the fact that the old tailing dumps left by 
previous placer miners were also rich in this material. hen the 
iu sand, including sand down Grimes Creek, was washed out for 
gold there were left in the residue the heavier minerals, especially 
P E in much greater proportionate quantity than in the original 
sand. 

Publications of the Geological Survey calling attention to these con- 
siderable quantities of monazite in the Boise Basin led to the forma- 
tion of the Centerville Mine and Milling Company, at Centerville, 
Idaho, for the purpose of extracting monazite from the old placer 
workings. Machinery was installed, and two or three tons of mona- 
zite were collected by the time severe weather set in in November, 
1906. Now, in the spring of 1907, additional machinery for the mag- 
netic separation of the monazite from the concentration of the tailings 
on a Wilfley table has been ordered, and much monazite is being atii 
ered by sluicing the old placer claims preliminary to cleaning up on 
tables. 


FOREIGN SOURCES. 
BRAZIL. 


The principal source of supply of monazite for the world's con- 
sumption has been Brazil. In the United States, however, the market 
for the monazite has not only practically been supplied by the home 
pon but during the last several years a considerable amount of 

igh-grade sand has been exported. In return, however, there is a 
large importation of manufactured thorium nitrate each year. 
he Brazilian deposits lie along the coasts of the States of Bahia and 
Espirito Santo. The monazite occurs in the sand banks and dunes 
on the beaches, where it has undergone partial concentration by the 
action of the tides and waves. Gravel deposits of commercial value 
have also been reported along the Rivé Parahyba, where a plant has 
been erected to test their value. The exploitation of the Brazilian 
beach deposits was first undertaken by John Gordon, an American. 
In the early days of mining Gordon shipped monazite sand as ballast 
at a cost of less than $15 per ton to Hamburg, Germany, where he 
realized large protits on it, since the lowest price at that time for sand 
carrying 5 per cent of thoria was $95 to $120 per ton. Later he was 
forced to enter an agreement with the German combination of thorium 
manufacturers without being able to establish the intended monopoly 
of the export of Brazilian monazite. In 1908 the Brazilian legislative 
assembly decided that the deposits of monazite sand along the coast 
belonged to the Federal Government and forbade their exploitation. 
Later bids were let for the privilege of working these sands, and the 
rights were finally secured by A. C. de Freytas Company, of. Ham- 
burg. This company guaranteed a royalty of 50 per cent of the sales 
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made and an annual production of 1,700 tons. The de Freytas Com- 
pany soon went into partnership with Gordon, and together they made 
an agreement to sell their whole product to the German thorium syn- 
dicate. From the latter they were to receive, in addition to the sell- 
ing price, a share of the profits from the sale of thorium nitrate. In 
this way the thorium syndicate has held a partial monopoly over the 
production of monazite from Brazil. 

When it was found that other manufacturers of thorium products 
were able to obtain supplies elsewhere and that the whole output of 
Brazil could not be controlled, the German thorium syndicate decided 
to kill out all competition. Accordingly, in January, 1906, the price 
of thorium nitrate was reduced to nearly half of that prevailing at the 
time. The quantity of nitrate sold to each consumer was limited to 
his demands and was so placed as to conflict with the attempted sales 
of companies not in the thorium syndicate. In this way the aquisi- 
tions by brokers of large quantities of low-priced thorium nitrate for 
speculative purposes was avoided. This cut in the price of nitrate has 
been injurious or fatal to several smaller manufacturers of thorium 

roducts who had supplies of high-priced material in stock, though it 

as not seriously affected larger well-established firms mining their 
own monazite. The effect on the production of monazite in the United 
States has been very small, and it is doubtful whether the total output 
was in reality less than in 1905. The production all came from North 
Carolina and South Carolina, and represents the output of five com- 
panies, with a few independent producers. Three of the smaller 
companies, once active in the region, bave either been forced out of 
business or handled no sand during 1906. 

As reported by Comu General G. E. Anderson,’ the exports of 
monazite in 1906 were 4,757 short tons, valued at $480,843, as com- 
pared with 4,881 short tons, valued at $485,184 in 1905. 

The federal authorities of Brazil continue to charge about 50 per 
cent on exports of monazite, and the quality of the sand obtained io 
not so good as formerly. Exporters state that they can not ship their 
monazite to the United States, since the tariff of 6 cents per pound for 
5 per cent thorium constituent is prohibitory. | 


AFRICA. 


The monazite deposits of the Oban Hills and of Kukuruku Hill of 
southern Nigeria." Africa, were still further investigated during 1905. 
So far the Oban Hills have yielded the richest samples. 


RUSSTA. 


In Russia the discovery of rich deposits? of thorium-bearing mineral 
has lately been reported in an abandoned mine in the province of Perm. 


MALAY STATES. 


The occurrence of monazite with alluvial tin ore has been reported 
at Pahang in the Malay States.2 A sample of the tin concentrate 
contained about 13 per cent monazite with a content of 8.38 per cent 


eS — 


a Monazite sand in Brazil: Mining World, June 1, 1907, p. 691. 
b(London) Min. Jour., December 29, 1906. 
eNew York Globe, April 27, 1907. 


d Eng. Min. Jour., November 17, 1906, from Selangor Govt. Gazette, September 14, 1906. 
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thoria. This monazite does not much resemble the sand from the 
Carolinas and Brazil, since the grains are of an o Mque whitish color. 
It should pay to separate this monazite ma netically efore the tin ore 
is smelted, for the thoria content is unusually high. 


SOUTH AUSTRALIA. 


A recent report in the (London) Mining Journal * tells of the finding 
of monazite in South Australia, on Kangaroo Island, about 30 miles 
from Kingscote. This discovery has not been authenticated as yet. 


CEYLON.' 


During 1905 there was considerable prospecting for thorianite in 
Ceylon,’ resulting in the finding of numerous small deposits and an 
export of 17,900 pounds, valued at $24,110. Thorianite 1s a new min- 
eral, discovered in 1904 in Ceylon. It carries from 70 to 80 per cent 
of thoria, and has a specific gravity between 9 and 10. Thorianite has 
been discovered in almost microscopic crystals in the sands of various 
rivers and is found to be of widespread occurrence in Ceylon. The 
matrix has not yet been discovered, though the pegmatites, cutting 
the acid leptynites of the region, have been suggested as the possible 
source. Besides thorianite and thorite, monazite has been discovered 
in the river gravels of Ceylon. In some places gold is found with 
these thorium-bearing minerals, and it seems the deposits could be 
profitably worked with mechanical separators for their several valu- 
able minerals. According to Consul William Morey,* of Colombo, 
the exports of thorianite during the first three months of 1906 showed 
a falling off, for only 1,110 pounds, valued at $2,525, were shipped. 
About 100 pounds of thorite, valued at $97 were shipped in 1905. 


ZIRCON. 


The demand for zircon has not been large, and has generally been 
met in the United States by the intermittent working of the Jones and 
other mines near Zirconia, Henderson County, N.C. At these places 
the zircon is found in bodies of pegmatite outcropping along the top 
of a hill fora distance of over a mile. The zircon occurs in simple 
tetragonal crystals of small size, up to one-half inch square and 1 inch 
in length. There are a number of associated minerals, among which 
are many of those carrying rare earths, as xanthitane in abundance, 
with some titanite, titaniferous garnet, polycrase, allanite, auerlite, 
monazite, xenotime, and cyrtolite. Other minerals are orthoclase in 
crystals, epidote, staurolite, stilbite, magnetite, apatite, quartz, and 
decomposed hydrated mica. The formations are badly weathered and 
are readily excavated through the shallow depths of most of the work- 
ings. The zircon is ee from the decomposed matrix without 
much difficulty by rough crushing and washing. 

As already mentioned, zircon, in small, clear crystals can be obtained 
in quantity as a by-product from much of the monazite concentrates. 
A clean separation can be made with electrical machinery and by careful 
washing. With this object in view the concentrating plant of the 
United States Geolozi] Survey at Chapel Hill, N. C., 1s at present 


a(London) Min. Jour., March 30, 1907. 
b Administration Reports, 1905, Min. Survey of Ceylon, pp. E 6 and 7. 
¢ Daily Cons. Repts., No. 2598, June 25, 1906. 
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engaged in making careful tests as to the best method of separating 
zircon, garnet, and other products of commercial value from monazite 
concentrates. 

The output of zircon in 1906 amounted to about 1,100 pounds, valued 
at $248, and it all came from Henderson County, N. C. There was a 
call for several tons of zircon during the last part of 1906, but a supply 
could not be obtained before the close of the year. This demand: nd 
increased, and zircon is being mined during the present year as fast as 
possible to fill orders. 

PRODUCTION. 


The production of crude monazite sand in the United States during 
1906 amounted to about 2,000,000 pounds, which averaged about 3U 
per cent monazite. Of this quantity North Carolina contributed about 
five-sixths and South Carolina furnished the remainder. The grade of 
this was so variable and the prices realized on different lots were so 
irregular that it has been found safer to estimate the quantity of mona- 
zite produced asconcentrates. ‘This is especially true since the greater 
part of the output is cleaned by local mills in the region before ship- 
ping to the manufacturers and the grade is brought up to at least 50 
per cent monazite. Estimating the quantity and value of all the sand 
produced in 1906 on an 80 per cent basis, the production was: North 
Carolina, 697,275 pounds, valued at $125,510; South Carolina, 145,900 
pounds, valued at $26.802—a total of 846,175 pounds, valued at $152,312. 

The following table gives the production and value of monazite from 
1893 to 1902, inclusive; of monazite and zircon in 1903; of monazite, 
zircon, gadolinite, and columbite in 1904; of monazite, zircon, and 
columbite in 1905; and of monazite and zircon in 1906: 


Production, in pounds, of monazite in the United States, 1893-1906. 


| 


Year. Quantity. | Value. Year. | Quantity. | Value. 
| 
SUP EE a | 130,000 | $7,600 | 1900............. cece eee eee 908,000 | $48,505 
o CN SIDE ax seh HG | 546,555 | 36,193 (dob ee one 745, 736 B0. 22 
"CT oct Bence nce DEN ANNE 1,573,000 | 137, 150 4902 e 802. 060 64. 160 
i NNMERO M NUM 30, 000 1,500 Pun tae aia ai a $65, 000 65. AD 
A 44, 000 1,980 L TOO e !o b745,99m s5, 038 
OT SN 280,776 | 13,512 | 1905. cnn bey, 352,418 | 103 Us 


Dur E 350, 000 20, 000 | O ss dist, 275 152, 560 
| 


a Including 3,000 pounds of zircon, valued at $570. 
bincluding the small production of zircon, gadolinite, and columbite. 
c Including a small quantity of zircon and columbite. 
d Including 1,100 pounds of zircon, valued at $248. 
The greater quantity of monazite sand recorded for 1905 as com- 
ared with 1906, without a corresponding excess of value, is due to 
the fact that in 1905 the quantity represents in part concentrates and 
in part crude sand, while the whole production for 1906 is placed on 
the basis of concentrates. 


IMPORTS AND EXPORTS OF MONAZITE. 


According to the Bureau of Statistics, of the Department of Com- 
merce and Labor, there were no imports of monazite or other thorium- 
bearing minerals into the United States during 1906. A considerable 
quantity of thorium nitrate, however, has been imported during the 
last five years. ‘The quantity and value of these imports are given in 
the following table: 
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Imports, in pounds, of thorium nitrate into United States, 1902-1906. 


Year. | Quantity. | Value. Year. | Quantity. | Value. 
Mes. y ¡== - ON | "EDS oe 
1909. exe Eae RE QUE 42,815 | $181,350 || 1908 2.5.0... ee ee eee 52,378 | $269, 504 
| lop pe G1, 520 232.12» | 1906 4....acn eie Rr ms 40, 090 139, 929 
pli M —————— agra areas 55, 655 249, 904 | 
| 


Considerable monazite was exported to Germany and England in 
1906. This was high-grade sand in each case, and amounted to from 
one-fourth to one-third of the output of the United States. 


PRICES. 


The price of thorium nitrate has shown some remarkable variations 
during the last thirteen years, as appears in the following table: ¢ 


Prices (per kilogram of 2.2046 pounds) of thoraun nitrate, 1894-1906, 


Early in 1894.................. $476.00 | October, 1896. ................ $21. 42 
January, 1885 ................. 214.00 | October, 1899..............LLL.. 1. 14 
Julio ns Uca uetus 119. 00 | Later, and in 1905............. 12.61 
November, 1895 ............... 11.40 | January, 1906 ................. 6. 43 
May T800 osea oie 35. 70 


The prices paid for crude monazite in the North Carolina and South 
Carolina mining regions varied from 14 cents per pound for very low- 
grade concentrates with small thoria content to 15 or more cents for 
the better grades. The average price was nearly 8 cents per pound. 


BIBLIOGRAPIIY OF LITERATURE ON THORIUM 
| MINERALS. 


Boum, C. Richarp. Monazite sand: Eng. and Min. Jour., vol. 81, May 5, 1906, p. 
9 

CooMaARAswAMY, A. K. Minerals containing rare elements, and associated minerals: 
Cevlon Administration Rpts., 1904, pt. 4, pp. E6 to E9. 

and Parsons, JAMES. Thorianite, thorite, and monazite: Ceylon Adminis- 
tration Rpts., 1905, pt. 4, pp. E6 to ES. 

Dana, J. D. System dn Mineralogy, 6th edition. Monazite, pp. 749-752; thorite, 
pp. 488-490; zircon, pp. 482-488. 

FRANKLIN INSTITUTE. Committee on Science and Arts. Report on Welsbach light: 
Jour. Frank. Inst., vol. 150, December, 1900, pp. 406-415. 

MINING REPORTER. The industrial position of thorium: Issue for February 22, 1906. 

MINING AND SCIENTIFIC Press. Thorium: Issue for March 3, 1900. 

Nitze, Henry B.C. Monazite and monazite deposits in North Carolina: North Caro- 
lina Geol. Survey, Bull. No. 9, 1895. Gives a good bibliography. 

Pratt, JosEPH Hype. Monazite: Mineral Resources U. S. for 1901 to 1905, U. $, 
Geol. Survey, 1902 to 1900. 

SLOAN, EanRLE. Catalogue of mineral localities of South Carolina: South Carolina 
Geol. Survey. (In press.) 


«¿Southern Industrial and Lumber Review, September, 1900. 


gia ey Google 


PEAT. 


By Marius R. CAMPBELL. 


During the year 1906 scarcely any advance was made in the utiliza- 
tion of peat in the United States. About the usual number of com- 
anies were organized and glowing du pelea were issued, but 
little or nothing was done toward the dese opment of the peat indus- 
try in general. Many of the plants that were in operation experi- 
mentally in 1905 closed down during the year, so that at the end of 
1906 it 1s probable that there were fewer plants in operation than at 
the close of 1905. 

No one questions the possibility of converting a fine, dense, homo- 
geneous peat into a fair quality of fuel suitable for both domestic 
and steaming purposes, but the troublesome conditions connected 
with the work—conditions which have caused most of the failures— 
are the excessive cost of production and necessarily low price of the 
product. All methods of gee peat so far devised require heavy 
machinery and considerable hand labor, and both of these are expen- 
sive. Seemingly the only way to improve these conditions is to 
manufacture it in a large way wholly by machinery. 

During the year three companies have reported experimental work— 
Winter Park Electric and Fuel Company, Orlando, Fla., which uses 
the Leavitt machine; Wolverine Peat Fuel Company (Limited), near 
Vicksburg, Mich., which uses the Dolberg machine; The Lamertine 
Heat, Light, and Power Company, near Vicksburg, Mich., which uses 
a machine of special type owned by the company. 

The method of handling the peat 1s essentially the same in all of the 
para that have reported, namely: (1) Digging from bog either 

y hand or machine; (2) transporting in car or conveying apparatus 
to mill; (3) disintegrating in mill; (4) molding into bricks; (5) 
drying by natural exposure until the water is reduced to about 15 or 
20 per cent. 

e Winter Park Electric and Fuel Company has departed from 
this cue slightly, as it now PA ctn with the molding into bricks, 
simply dumping the disintegrated peat on the ground and letting it 
dry in irregular masses which later are broken with hammers into 
lumps. This is reported to give excellent satisfaction and to save 
the trouble and expense of bricking the wet pulp. It has the dis- 
advantage, however, of taking more space in storage, and it may be 
possible that this method would not work so well in other parts of 
the United States as it does in the hot climate of Florida; but it is 
worth considering, as it effects considerable saving in the cost of 
manufacture. 

One of the most complete plants that the writer has seen for the 
manufacture of peat into fuel is that of the International Fuel and 
Power Company, which is nearly ready for operation at a bog located 
not far from Ogdensburg, N. Y. The plant is built on a large dredge, 
and the progress of the peat through the machine from the time it 
leaves the bog until it is delivered in the form of briquettes is entirely 
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automatic. The bog is located on the east side of Black Lake, in a 

sition that makes dredging operations easy. The peat is raised 

om the bog in bucket conveyors, dropped into the hopper of a dis- 
integrating machine, passed through steam-jacketed pipes to drive 
off moisture, and then, while hot, is briquetted under immense pressure. 
The product, according to the claims of this company, contains less 
than 5 per cent of moisture. This plant is very complete and well 
built, and there seems to be little doubt that briquettes can be suc- 
cessfully produced; but whether they can be be made cheaply 
enough to compete with Pennsylvania soft coal at $3.25 per ton 
seems to be a question. Doubtless, if this operation is successful, 
it will lead to the utilization of many other peat bogs in northern 
New York. 

As reported in Mineral Resources for 1905, Florida machine peat 
makes an excellent fuel for the manufacture of producer gas, yielding 
fully as good results as Texas and North Dakota lignites. The results 
of tests made are briefly as follows: 


Steam and producer-gas tests on peat and lignite. 


Fractional part of an 
| electrical horsepower 
. produced from 
Kind of fuel. pound of fuel. 


In pro- In steam 
ducer plant. plant. 


- -—— E ee —ÓÀM—— 5 — ——— — ———— —À — 


Flornda pent NT PE 0. 330 0. 143 


North: Dakota lignite (rosa --—-———-————-— . 335 009 
North Dakota URDU A i OLET ER PET DAS RM . 309 . 118 
North Dakota lignite Breast ee OO Oe REPE A equis OUR: Louie tus 
Texas lignite sr obec RIS POR eects E PDHo p tenes Aa E veers 
Texas Hgnito(2). aoo eese canes ma bob was ub Ue A LUE eL DET . 299 | SEM 


Where power is the object sought, the best method of utilizing peat 
seems to be to convert it into producer gas. Tests so far made seem 
to be sufficient to demonstrate that peat can be used in this way, but 
there are many questions yet unsolved. Probably the two most im- 
portant of these are to determine the maximum amount of moisture 
that can be used in & producer and whether it is necessary to disinte- 
grate the peat and mold it into bricks. 

If the manufacture of producer gas from peat proves to be com- 
mercially successful, central power plants will doubtless be estab- 
lished at the bogs and the peat thus converted into electricity, 
which will then be transmitted wherever power is required. In this 
way the cost of pics tn of a fuel with a heavy percentage of 
moisture will be avoided and the power will be readily available in 
large or small amounts wherever needed. 

‘As has been already stated, the manufactured fuel from peat in the 
United States has thus far been experimental only, and the statistics 
are therefore of little value. It is estimated, however, that from 500 
to 1,500 tons were produced in 1906. 

During the year there was imported into the United States 8,557 
short tons of peat, valued at $45,344. This was imported largely as 
peat moss and used chiefly for stable litter. 


PRECIOUS STONES. 


By DouaLas B. STERRETT. 


INTRODUCTION. 


The native gems of southern California, as tourmaline, beryl, kun- 
zite, topaz, essonite, etc., are being mined, cut, and sold in some quan- 
tity by jewelers of San Diego and Los Angeles. ‘Good lapidaries are 
employed at both towns, and the cut stones are retailed in the East and 
abroad as well as locally. The greater part of the output of Califor- 
nia stones, however, is shipped East for, cutting. 

In Maine, where precious stones of a similar class are mined, the 
cutting is nearly all done locally and the sale of gems is limited chiefly 
to the State, good prices being realized by retailing to tourists. The 
discovery of kunzite, or lilac-colored e at Andover, Oxford 
County, Me., will add a new interest to the gem industry of that State 
if pieces large enough for cutting are found. The material so far 
found has come from near the surface and was somewhat fractured. 
It is hoped that better, flawless mineral will be found with depth. 

Gem tourmaline and beryl are mined at a new locality near Canyon, 
Colo., and are cut, at present at least, largely for local sales. 

Chrysoprase is known to exist at many places in California and has 
been mined in considerable quantity. ‘There was a large production in 
1906, part of which was high-grade material. 

There has been a large decrease in the production of turquoise in the 
Southwestern States, from Texas to southern California. Several of 
the companies formerly operating in that region reported good mate- 
rial to be very scarce, and many companies did not attempt mining 
during the year. If turquoise is to be a popular stone this season, as 
is reported from London in the Jeweler's Circular Weekly, the scar- 
city of the native stone should cause a revival of activity in the develop- 
ment of the American turquoise deposits. 

The discovery of gem corundum during 1906 in the gold placers of 
Washington County, Idaho, adds a new locality for the occurrence of 
blue and other colored sapphires in the United States. Stones of con- 
siderable beauty have been found, and it is to be hoped that predictions 
regarding the finding of sapphires in quantity and in other parts of 
the State will prove true. 

The importation of diamonds for consumption during 1906 again 
showed a large increase over the preceding year; and this in spite of 
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a 7 per cent increase in value for rough material. The increase of 
pe eves of rough diamonds is the first substantial one in three years, 
and indicates, it is hoped, an expansion of the cutting industry in this 
country; but there is room fora larger field of work for the industry, 
not only in cutting smaller stones, but in cutting a larger portion of 
the stones imported for consumption. 

The demand for domestic fresh-water pearls has been strong, and 
the production large, but it can not be accurately given. They came 
chiefly from the Mississippi Valley region. A portion of the produc- 
tion has been exported, and in return there has been an importation 
of nearly two and a half million dollars’ worth. 


AMBER. 
BURMA. 


The production of amber? in the Myitkyina district of Burma was 
considerably greater in 1905 than in 1904, owing, it is said, to the 
peaceful condition of the country. The value, however, fell from 
£9 15s. to £7 1Us. per hundredweight, owing to the increased output 
and the inferior quality of the material. The production in 1905 was 
126 hundredweight, valued at £945, as against 86 hundredweight, 
valued at £838, in 1904. 


AZURITE SANDSTONE. 
UTAH. . 


A small specimen of rich deep-blue azurite sandstone from La Sal 
district, Utah, was sent to the Survey by Mr. F. G. Hillman, of New 
Bedford, Mass. It is thought the stone might be useful for finishin 
doorways or similar ornamental purposes. The texture as a sand- 
stone would probably prohibit its use in small ornaments, since it 
would be difficult to give the stone a high polish. The deposit is 
located 70 miles from a railroad station, and is in a mountainous dis- 
trict. Should it prove attractive and a demand arise for it, it is said 
that a supply of this stone could be obtained, though as yet it has not 
been quarried in any quantity. 


BERYL. 
NORTH CAROLINA. 


In North Carolina the American Gem and Pearl Company operated 
their aquamarine mine at Spruce Pine, Mitchell County, during part 
of the year. It is said that the gem-bearing portion of the pegmatite 
is too irregular in direction and contents to pay the cost of mining. 

Aquamarine and golden beryl of very fine clear color have n 
found from time to time in the South Mountains in Burke County. 
Most of the material has been obtained from near the surface and was, 
al Dany cases, somewhat flawed, though stones of fair size have been 

ound. 


a Records Geol. Survey India, vol. 34, pt. 2, 1906, p. 62. 
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MASSACHUSETTS. 


Blue and yellow beryls of good gem quality were found at Royal- 
ston, Mass., ae the year. One crystal of blue beryl was estimated 
by Mr. H. S. Williams, formerly of the American Gem and Pearl 

ompany, as being worth $200. 


COLORADO. 


Beryl and aquamarine were reported from the tourmaline deposit 
in the Royal Gorge vicinity, Colorado, operated by Mr. C. A. Beghtol, 
of Canyon. 


EMERALD. 
AUSTRIA. 


In a letter from Mr. Arthur Thompson to the editor of the Mining 
Journal,” the emerald mines of Austria are briefly described. The 
mines are located in the Salzburg Mountains at an elevation of over 
8,000 feet above the sea and about 7 miles from Habach station, u 
the Habach Valley, on anarrow-gage railroad. They have been worke 
in a dilatory, immethodical way. Their value may be judged from 
the fact that in 1902 about 68,000 carats were mined by six miners in 
less than four months’ time. 

The emerald-bearing matrix (a micaceous and steatitic light-gray and copper 
color formation) is reached by four levels driven into the steep declivity of the moun- 
tain, varying in depth of from 600 to 700 feet below the top of the divjde or pass of 
the two mountains constituting the great Legback Valley. The emerald-bearing 
strata are detined on one side by a highly hornblendic schist and a massive, well- 
marked gneiss formation on the other, while insome parts between these formations 
large outcrops of serpentinous and other magnesian rocks are observable; conse- 
quently the general geological make-up of this valley is characteristic of the richest 
emerald-vearing strata of the oldest and most famous emerald mines in various parts 


of the world, especially the celebrated and ancient Muzo mines of the United States 
of Colombia. 


The greatest depth reached in the workings is only about 200 feet, 
though it is expected that operations will be carried into the heart of 
the mountains. 


' COLOMBIA. 


‘According to Mr. Henry C. Granger,’ emerald mining in Colombia 
is a Government monopoly. Short leases only are granted, and 80 
per cent royalty is shatped. 

Conditions at the emerald mines of Muzo, Colombia, are described 
as follows by an English engineer who examined the mines for the 
Colombian Government. 


The mines are situated in the State of Boyacá, about one and one-half hours’ ride 
from the small townof Muzo. The Muzo district, though hot, is healthy; water and 
timber are abundant, and the land is fertile. Labor also seems to be easilv obtainable. 

The emerald deposits vary in height from 3,000 to 4,000 feet above the sea level. 
Their area extends over many leagues, the Government property alone being esti- 
mated at 40,000 hectares. 


a Mining Jour. (London), June 30, 1906. 
b Eng. and Min. Jour., August 4, 1906, p. 194. 
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There has been for some time a scarcity of water in the mines. There are in the 
district, however, a number of small streams which could be tapped, and which hy 
means of a ditch, 2 leagues in length, would give a large und constant supply of 
water to the mines from a high level, thus giving greater pressure for working a 
monitor or extending the present tank system. Since the report was written, work 
on this ditch has been begun. 

The further improvements recommended to the Government by the writer oí the 
report include a dam to be built across the stream, with sluice to release the water 
when necessary, so as to vey away the débris, which now is accumulating to a 
dangerous extent, a sawmill plant, a monitor and connections, new housing for 
workmen, storerooms, etc., and new tools and mining appliances, the total cost 
being estimated at £20,000. 

He also advises that the road from Simijaca to Muzo should be put in order, and 
that a bridge for mule traffic should be built over the river Guaso. 

He estimates that if his recommendations are carried out, and the mines properly 
worked, there should be an annual profit of £200,000. He believes, moreover, that 
by opening up the old workings on the other side of the valley, opposite the present 

uzo mine, another and probably equally productive mine might be worked. He 
considers, indeed, that the only limit to the production would be the quantity that 
could be sold without seriously reducing the price of emeralds. a 


CALIFORNITE (VESUVIANITE). 
CALIFORNIA. 


About 2 miles éast of Exeter, Tulare County, Cal., a vein of com- 
act vesuvianite or californite has been opened on the top of a rounded 
ill, 500 feet above the valley. Mr. Frank L. Hess, of the United 

States Geological Survey, who examined the deposit, states that the 
vein varies from 2 to 4 inches in thickness and lies with small magnesite 
veins in serpentine. Some material was taken from a prospect hole 
about 20 feet deep, but none was shipped. In a polished hand speci- 
men thestóne appears to have been brecciated and cemented together 
again by flesh-colored magnesite in small seams, veinlets, and irregu- 
lar masses. The color of the californite is a nearly clear apple-green, 
which forms a pleasing contrast with the included portions of the 
flesh-colored magnesite. This combination would be very attractive 
in small ornaments and mosaics, while pieces large enough for small 
table tops and similar decorative purposes might be obtained by cut- 
ting some of the gray-green to greenish-black serpentine along with 
the californite. 


CHRYSOPRASE. 
CALIFORNIA. 


One of the chrysoprase mines in Tulare County, Cal., operated by 
the Himalaya Mining Company of New York, was visited during the 
year by Mr. Frank L. Hess, of this Survey, who furnished the notes 
from which the following information was compiled: 

The mine is situated about 8 miles southeast of Porterville, and 
about one-half mile south of Deer Creek, in a rough serpentine knob. 
The hah in veins can be traced some distance to the north along 
the top of the hill. The country rock is a serpentine, covering a large 
area. In many places this serpentine is badly decayed and weathered 
away, while in others it forms prominent outcrops. In the latter 
case the serpentine has been rendered more or less hard by silicifica- 
tion. In some places it has the shining waxy luster of the precious 


aMining Jour. (London), February 2, 1907, 
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varieties. Often, near the chrysoprase veins, the serpentine is badly 
decomposed and is stained with nickel. The chrysoprase is found in 
veinlets and veins from one-fourth inch to 8 or 10 inches thick, cutting 
through the serpentine. The color of the chrysoprase varies consid- 
erably in different veins and in different parts of the same vein. In 
some cases the middle portion has a fine green color of the valuable 
shade, while in others gem material may occupy any portion in the 
vein. The greater part of the larger veins is not of good gem quality, 
and the best material is confined chiefly to the thin veins or the thinner 
portions of the veins. 

The main workings are on thé south side of the hill. They consist 
of two shallow open cuts, extending probably 20 to 25 feet into the 
hillside, where they meet, and about 15 feet deep in the deepest part, 
with other smaller openings. Much good chrysoprase is obtained as 
float by plowing up and harrowing the land lower down on the gentler 
slopes of the hill. In this way the loose rocks are turned up, and, 
after exposure to the rain, the good chrysoprase is readily picked out. 
The operation is then repeated and another crop OR 

It is reported that from this mine about 3 tons of material have been 
shipped from which it was said about 300 pounds of gems could be cut. 
That portion unsuitable for gem purposes is to be shipped to Germany 
for cutting into slabs for mosaics. Large masses of silicified serpen- 
tine, weighing several hundred pounds, with light-colored chrysoprase 
veins an inch or less thick are to be shipped also. Ina fire on the 
property during the year, nearly 4 tons of chrysoprase ready for ship- 
ment were burned and practically destroyed. Much of it lost its color 
and was so badly cracked by the heat as to be valueless. 

On the north side of the hill opal veins have also been found in a 
decomposed serpentine. The veins are all small, ranging in thickness 
from an inch down. In some cases the opal has a green color, like 
that of the chrysoprase, and is called chrysopal. 

The same company has operated chrysoprase mines at Venice Hill, 
about 10 miles east of Visalia and near Exeter. ‘These deposits are 
about 35 miles and 28 miles respectively north-northwest of the Deer 
Creek deposit. Small deposits are also reported on White River 
25 miles south of Porterville, but their value is, so far, doubtful. 
Beautiful specimens of chrysopal are found in a serpentine hilltop 
just east of Plano, about 14 or 2 miles south of Porterville, but it is 
not known to have been used commercially. 


DIAMOND. 
PROSPECTING IN THE UNITED STATES. 


Authentic reports of the finding of diamonds in Arkansas durin 
1906 were received at this office, and there were rumors of diumend 
discoveries in the localities mentioned in the following paragraphs. 
A report on the Arkansas discoveries is appended to this paper. 
California.—The discovery of what has been called a ** diamond 
pipe" near Oroville, Cal., by Mr. M. J. Cooney, has caused consider- 
able comment in various papers both East and West. The deposit in 
question was found along the west bank of Feather River, about a 
mile north of Oroville, in ground from which 20 to 60 feet of alluvium 
had been washed off during hydraulic gold-mining operations. The 
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outcrop is being vigorously prospected, and it is expected that a small 
experimental washing plant will be installed. Mr. Cooney kindly fur- 
nished specimens of certain rocks he considered to be typical of the 
formation near Oroville and to be identical with the kimberlite and 
associated rocks of South Africa. The specimens marked ‘* blue” 
were soft, highly serpentinized rocks whose original nature could not 
be determined. Inathin section under the microscope the rock was 
found to contain rounded crystals of some mineral, probably olivine, 
entirely altered to serpentine. The section contained a great deal of 
serpentine throughout, with some in little streaksand veinlets. There 
were small fragments, apparently a variety of feldspar, of some larger 
crystals, mostly lost in grinding. In hand specimens portions of the 
rock have a brecciated appearance, while other pieces appear to have 
a more even texture. The color is dull, ranging from greenish to 
bluish green to bluish black. Slickenside partings are not uncommon 
in various directions through the small pieces examined. Specimens 
of two other types of rock were **bull's-eyes," or spherical balls with 
concentric layer structure, and concretions or nodules of calcium car- 
bonate. The **bull's-eyes” range in size from that of an egg up, and 
have been formed by the weathering of a fine-grained basic rock, prob- 
ably of the basalt or diabase family. It has a fine porphyritic texture 
with a slight development of amygdules. | 
According to Mr. Cooney, the ** bull's-eyes? and lime nodules were 
found on the surface and to & depth of 20 feet, mixed with earthy ma- 
terial and somewhat cemented together. This gradually gave place 
to soft yellow ground at 25 feet. The yellow ground held out toa 
depth of 40 feet, where a semisiliceous stratum, **somewhat like the 
‘floating reefs’ encountered in the diamond chutes or pipes of South 
Africa," was met. Below this came in the ** blue ground” described 
above. The following minerals are reported b Mr. Cooney in the 
Oroville serpentine or ** blue? and * yellow? earths as similar to those 
minerals commonly associated with the diamonds in South Africa: 
Menaccanite, magnetite, olivine, garnets, spinel rubies, topaz, hervl, 
chrysoprase, agate and other forms of chalcedony, zircons, etc. 
he specimens sent to the Survey by Mr. Cooney as typical ** blue 
earth” of the Oroville locality do not bear much resemblance to the 
genuine kimberlite of South Africa. Points of likeness are the exten- 
sive serpentinization in each, a general bluish-green color, and prota- 
ble brecciation of the California rock compared with the evident 
extreme brecciation of the kimberlite. On the other hand, the general 
Aca of the two rocks on close inspection is very unlike. The 
California serpentine apparently does not contain inclusions of other 
types of rocks forming the walls, while the kimberlite contains these 
in quantity, as black shale, conglomerate, quartzite, melaphyre, etc. 
The numerous plates of biotite common in the true kimberlite were 
not observed in the California rock. The presence of feldspathic 
material in the California serpentine indicates a quite different type of 
rock from the kimberlite. ‘The latter is regarded as a serpentinized 
volcanic peridotite breccia, with the serpentine probably derived from 
a less basic rock, possibly of the gabbro or diorite class. As far as 
can be learned, the presence of ** bull’s-eyes” is nota prominent feature 
of the South African diamond mines, while the occurrence of lime 
concretions is not limited to the outcrop of diamond pipes alone, but 
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is common to large areas of the country around Kimberley, where rocks 
other than kimberlite outcrop. 

It seems likely that the outcrop of rock near Oroville, designated 
““kimberlite” by Mr. Cooney, is a portion of one of the belts of serpen- 
tinized amphibolite schists running through the country in a northwest 
direction, as mapped in the geological folios? of this Survey by Turner, 
Lindgren, and Becker. The alluvium has been washed off, exposing 
a portion of such a belt, which has been mistaken for a pipe formation, 
since it is exposed over a limited area. The rock formation includin 
the region a mile north of Oroville represents a highly luctaviorphosed 
series of basic rocks which have yielded amphibolite schists and ser- 
pentine. In this formation are included diabase-porphyrites which 
would readily furnish such specimens as the **bull's-eyes" described 
above. 

Many authenticated finds of diamonds are on record in Butte County, 
Cal. Some of these have been along Feather River not very far from 
Oroville. The majority have come from Cherokee Flats, north of 
Oroville, where Mr. Cooney and his associates own other land on which 
they expect to prospect. Since the presence of diamonds is well 
established for this part of California, it remains for some one to 
locate them in the matrix. Just what the nature of that matrix will 
be is not known. It may not be a typical kimberlite rock and in the 
form of a volcanic neck, but one of the other great varieties of basic 
igneous rocks so plentiful in the region. It has not been proved that a 
kimberlite formation is essential to the occurrence of diamonds, nor that 
where such a rock exists it must carry diamonds. Several rock out- 
crops are known, as in Elliott County, Ky., and Kakanui, New Zea- 
land, where there are basic rocks almost identical in appearance to 
kimberlite around which no diamonds have as yet been found. On 
the other hand, diamonds occur in a matrix of hornblende-diabase near 
Inverell, Australia. Since the composition of many of the rocks of 
the Oroville region is not very unlike this, it may be that the diamonds 
will some day be found in a matrix of similar type in that region. 

Kentucky.—-The revival of interest in the kimberlite rock forma- 
tions of Elliott County, Ky., was not abated in 1906. The Kentucky 
Diamond Mining and Development Company, which owns the out- 
crop of the kimberlite on Isom and Critches creeks, has arranged for 
a complete washing plant similar to those used in South Africa. This 
plant is at present (May, 1907) under construction, and, it is expected, 
will be ready to make a thorough test of the deposit within a few 
months. ‘The company disclaims the knowledge of uny diamonds 
having been found on its property. Pyrope garnet, diopside, and 
olivine, however, all of gem quality, have been found, along with 
other minerals associated with diamonds in South Africa. . 

Wisconsin.—The discovery of a diamond field near Plum City, Wis., 
has been reported.” It is said the deposit lies outside of the area of 
glacial drift. As yet there has been no confirmation of these news- 
paper reports. 


aGeologic Atlas U. S., folio 17 (Marysvilie), folio 18 (Smartsville), and folio 43 (Bidwell Bar), U.S. 
Geol. Survey. 

bTurner, H. W., Diamonds of California: Am. Geol., vol. 23, 1899, p. 182. 

c Jew, Circ. Weekly, October 3, 1906. 
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In Canada a large diamond was reported? found in the Nipissing 
district, though the report has not been authenticated. Attempts to 
trace the diamonds found in the glacial drifts of Ohio, Indiana, Mich- 
igan, and Wisconsin back to their original source have not so far been 
successful. Dr. Robert Bell,’ of the Canadian geological survey, con- 
siders the source of the diamonds found in these States to be just 
north of Lake Superior, where there is a volcanic area in which igneous 
rock and shales containing carbonaceous matter are abundant. Débris 
from this area would have been carried hy the ice sheet in the same 
course as the Jasper conglomerate bowlders which are found with the 
diamonds and have come from tbe extreme eastern part of the Lake 
. Superior region. In the Muskoka district, east of Georgian Bay, 
peridotite rocks cut shales carrying carbonaceous matter, thus giving 
conditions similar to those in South Africa. 


SOUTH AFRICA. 


De Beers Consolidated Mines.-—According to the eighteenth annual 
report of the De Beers Consolidated Mines operations during the year 
1906 were pushed witb increased activity. The total production of 
blue raad at all the mines—De Beers and Kimberley, Wesselton, 
Bultfontein, and Dutoitspan— was 8,144,979 loads, as against 5,433,357 
in 1905; and the total quantity washed was 5,625,592 loads, as against 
5,128,015 in 1905. This leaves a remainder of 6,769,126 loads on the 
floors, an increase of 2,519,387 during the year. The average num- 
ber of carats recovered per load was slightly less for each of the 
mines than during the previous year, though this was more than offset 
by the increased value of the diamonds per carat and the greater num- 
ber of loads washed. The increase in the number of loads washed 
came chiefly from the Dutoitspan and the Bultfontein mines, while 
the others treated less than during 1905. Correspondingly, the 
increase in the total value of diamonds produced came chiefly from 
the Dutoitspan and Bultfontein mines, with a smaller increase from 
the Wesselton. An increased quantity of tailings and débris was 
treated during the year, with a corresponding increase in the quantity 
and value of diamonds obtained from such material. The quantity 
and value of diamonds thus obtained, however,did not equal that from 
a smaller quantity of tailings treated in 1904. 

The total amount of blue ground in sight for all the mines at the 
close of the year was 64,315,580 loads, as against 59,326,700 loads in 
1905. This does not take into consideration the probable great depths 
to which the mines can be profitably worked below the present lowest 
levels. At the same rate of washing per year as in 1906 it would take 
eleven years to exhaust the mines above their present lowest levels, 
and with the same rate of yield and valuation there would be a prod- 
uct worth £64,000,000. 

The five-year contract with the diamond syndicate expired at the 
close of the year 1906, but was renewed for the same period of time on 
even more advantageous terms. The market remained strong and the 


a Jew. Circ. Weekly, August 1, 1906. 
b Abstract from Jour. Can. Min. Inst., in Eng. and Min. Jour., November 8, 1906. 
c Eighteenth Ann, Rept. De Beers Consolidated Mines for year ending June 80, 1906. 
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demand for diamonds has increased so greatly that the management 
found it necessary to extend washing operations. The sale of diamonds 
realized £5,607,718, as against £4,802,844 in 1905. The net profits 
amounted to £2,937,509, from which the amount distributed in divi- 
dends was the same as in 1905, £1,800,000, and £916,057 were carried 
forward. The company found it necessary to lay aside £500,000 to 
meet the English income tax, levied since 1901, should it be compelled 
Lo Pay this second tax in the mother country after paying one to the 
colony. 

neo) diamond mnes.— According to the annual report of the 
government mining engineer of Transvaal for the fiscal year 1906 
the production of diamonds came principally from volcanic pipes, with 
some from alluvial deposits. The total output in 1906 was 2,610,084 
loads washed (including 104,623 loads from alluvial deposits), which 
yielded 758,406 carats of diamonds, valued at £968,229, as against 
1,568,077 loads washed (including 120,827 loads from alluvial deposits), 
which yielded 995,002 carats of diamonds, valued at £1,198,530, in 
1905. 

The Premier Diamond Mining Company (Limited), contributed by 
far the largest part of the diamond production of Transvaal and 
earned, during the year ending with October, 1906, a profit of £673,349. 
Two other companies operating pipes in the Pretoria district that con- 
tributed to the diamond production were the Kaalfontein and the 
Montrose Diamond Mining companies (Limited). The new alluvial 
deposits along the Vaal River, opened for mining in June, 1906, have 
not come up to expectations. 

One of the promising diamond mines of the Transvaal is the Roberts 
Victor, which was discovered early in 1905; it made a profit durin 
the last six months of 1906 of £39,045." The average yield per loa 
of ground washed was 0.7 carat. 

he Vorspoed is another Transvaal diamond mine of recent (Sep- 
tember, 1905) discovery and proved value. 


BRAZIL. 


The following summary of the diamond-mining conditions in Brazil 
is given by M. Arrajado k. Lisboa: ^ 


The diamantiferous district is very large. It extends from Matto-Grosso to Bahia, 
crossing the states of Goyaz and Minas-Geraes, which is the principal center of the 
industry. A French company until recently explored the Boa-Vista mines, near 
Diamantina, and at present an English company operates the Agua-Suja mines, Baga- 
gem, but operations are still in the installation stage. 

Lately several diamond-dredging claims of Brazil, on the river Jequitinhonha, the 
diamantiferous river, have been examined by American companies. On the river 
Coxipo, in Matto-Grosso, many diamonds have been gathered with the gold, and 
with appropriate plant, diamond dredging may offer very satisfactory results when 
competently directed. 

Carbons exist in the diamantiferous district of Bahia, named Chapada Diamantina. 
There is no systematic exploration, the diamonds being found by the garimpeiros or 
washers, who employ primitive processes. Carbons being of comparatively high 
value their presence in the diamantiferous alluvials of Bahia with the diamond has 
given an added importance to these deposits during the last few years. 


New alluvial diamond deposits were reported at Douradinho, dis- 
trict of Coromandel, Estrella do Sul. The stones are perfectly limpid 
and of very fine quality, and bring good prices. 


a Mining Jour. (London), March 30, 1907. 
b Eng. und Min. Jour., March 2, 1907. 
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According to Mr. Francis C. Nicholas?, many of the diamond 
deposits of Brazil could be worked by dredging. 

Nearly all of the diamonds found in Bahia, Brazil, as well as the 
carbons, are sent to Paris.? The yearly exports increased steadily 
from 1899 to 1902, after which they fell off. The outlook for a larger 
trade, however, was better during 1906. The yearly production of 
carbons from Bahia is estimated at 30,000 carats, all of which go to 
Paris for distribution, about 10,000 carats being taken by New York. 

With the increasing price of diamonds and the failure of the large 
mines to overstock the market, there has been much activity in pros- 
pecung and searching for these stones in many parts of the world 

uring 1906. At the same time, according to Consul George L. 
Anderson‘, of Rio de Janeiro, stock-jobbing companies have chosen 
the diamond fields of Brazil for the promotion of their wild-cat specu- 
lations and have sold much stock in London, New York, and Chicago. 
In many cases they have had bad titles for their land, or do not even 
know its location. The diamonds occur in scattered deposits or 
pockets, often in places dithcult to reach with machinery and equi 
ment necessary for mining. Preliminary or hasty examinations do 
not suflice to prove the richness of & deposit, and often considerable 
money is necessary to have the properties examined and carefully 
tested. 

Writing at a later date," Consul Anderson states that mining con- 
ditions are becoming better and that the bulk of the diamond produc- 
tion from the Diamantina district still goes to Paris and London, 
though American mining concerns are purchasing larger quantities of 
stones and increasing the imports into the United States. The pro- 
duction of diamonds can not be given with any degree of accuracy, 
since the State government imposes a tax on all stones exported, and 
the producers try to avoid this by keeping no records of their finds 
or sales. The average production of the Diamantina region is esti- 
mated at about 5,000 carats per month, valued at somewhat over $40 
per carat in the rough. 


INDIA. 


The output* of diamonds in India is given for 1905 as 172.41 carats, 
valued at £2,474, as against 286.48 carats, valued at £2,636, in 1904. 
The industry furnishes employment to 1,890 persons. 

The mode of occurrence of the diamonds in the Bundelkhand States, 
especially in Panna, is fully described by Mr. E. Vredenburg in the 
Records of the Geological Survey of India for 1096.7 


NEW SOUTH WALES. 


An interesting discovery of diamonds in matrix has been made at 
Oakey Creek, near Inverell, New South Wales.” Two miners were 
driving a tunnel through a granite hill to penetrate a basalt-capped deep- 
lead deposit of stream tin and alluvial diamonds. Three intrusive horn- 

a Min. World, March 23, 1907. 

b Jew. Circ. Weekly, February 14, 1906, 
c U. 8S. Daily Cons, Repts., July 16, 1900. 
d [dern, May 15, 1907. 


€ Rec. Geol. Survey India, vol. 34, pt. 2, 1906, p. 53. 
f Vredenburg, E., Rec. Geol. Survey India, vol. 33, pt. 4, 1906, pp. 273-311; also same volume, pt. 2, 


Pp. 88-90. 
9 David, T. W, Edgeworth, Min. and Sci. Press, January 12, 1907. 
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blende diabase dikes, standing nearly vertical, were cut through. 
The first one was about 26 feet thick; the other two were smaller. In 
the middle of the first dike a diamond of about one-half carat weight 
was found embedded in solid intrusive rock. Three more small dia- 
monds were later picked out of the more decomposed diabase after it 
had been exposed to the weather for some time. One of these stones 
has corrosion hollows on the surface filled with portions of the horn- 
blende diabase matrix. 

These specimens, one with the diamond still in the matrix, were 
exhibited before the geological section of the British Association for the 
Advancemegt of Science, and the mode of origin was discussed.. Sir 
William Crookes thought the diamonds had probably formed originall y 
under absolutely nonoxidizing conditions, as would be found in molten 
iron. Arguments brought against Crookes’s theory that the diamonds 
were originally formed from molten iron were that Doctor Fried- 
lander, of Berlin, had made microscopic diamonds by stirring molten 
olivine (not very different in composition from the Inverell hornblende 
ee) with a graphite rod, and that the diamonds were found in the 
Novo-Urei meteorite of Russia, which was composed chiefly of sili- 
cates. The general opinion seemed to be that the hornblende basalt 
might well be the original matrix of the diamond, without the neces- 
sity of assuming deeply buried masses of metallic iron which were 
subsequently absorbed by the hornblende basalt. 

Consul F. W. Goding reports? from New Castle, New South Wales, 
that rough diamonds fae been found lately in Queensland ranging 
from 1 to 5 carats in weight. The finds have not been numerous, and 
since European and American merchants have judged them to be of 
inferior quality exploration has not been pushed vigorously. 

Another locality for diamonds in Australia has been reported? on 
the eastern slopes of the Nandewar Range, toward Bingara, where it is 
said a blue diamond was found and sold locality for £5. At Sydney it 
brought £32 10s. 


TASMANIA. 


During 1906 a diamond is reported to have been found on the west 
coast of Tasmania, at Long Plains. According to Mr. W. H. Twelve- 
trees, government geologist, the presence of ultra-basic rocks and 
carbonaceous shale may point to diamond-bearing rock being found in 
the region. The diamond found weighed about one-eighth carat. |t 
was an octohedral crystal, with a peculiar greenish-yellow tint at the 
points. 

NEW ZEALAND. 


Specimens labeled * gem sands” of Kakanui? were collected some 
years ago by the late Professor Ulrich, of the Otago School of Mines, 
with the idea that gems might be found associated with these sands at 
some future time. Careful inquiry has failed to discover in the 
Kakanui region more than a few sapphires of indifferent quality; a 
jasperoid rock, containing green, yellow, and red bands; and the **gem 
sands" themselves. The origin of the gem sands has been traced 


aU. 8. Daily Cons. Repts. No. 2819, March 16, 1907. 

b Mining Jour. (London), May 11, 1907. 

eThompson, J. Allen, Gem sands of Kukanui: Trans. and Proc. New Zealand Inst., vol. 38, 1905 
pp. 452-495. 
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back to a volcanic breccia outcropping in several places in that region. 
This breccia contains all the minerals found in the gem sands, and is 
similar in appearance and composition to the kimberlite rock of South. 
Africa. In the latter country the kimberlite occurs in necks or pipes 
of old craters. At Kakanui the breccia is stratified and probably 
represents a submarine flow. In such a case pipes probably exist in 
the region, though buried under the flow. 

Though diamonds can not be predicted for this region, it will not 
be surprising if they are found. 


BORNEO. 


In Netherlands Borneo, according to ** Le Diamant,” not only are 
diamonds found, but there are several cutting establishments where 
the stones are cut very cheaply. At least 300 polishers and 160 
cleavers are at work. "The cut stones are bought by native merchants 
and are shipped to Java, Singapore, and Siam. Not only the stones 
found in Borneo and Australia are cut, but about 16,000 carats are 
imported from South Africa. "There was much activity in prospect- 
ing for diamonds in Netherlands Borneo during 1906, and one report 
states that stones were found plentifully at Tainam, while extensive 
digging operations were being carried on near Martapura, in south- 
west Borneo. 


NOTES ON THE DIAMOND INDUSTRY. 


Income tax on De Beers Company.—The British Government levied 
an income tax against the De Beers Consolidated Mines Company, not 
only for the year 1906, but for several years past. The contention 
was that the greater part of the company’s business was conducted in 
London, and that it should be taxed there accordingly, regardless of 
the tax already paid to the Cape Colony government. This new tax 
amounts to over £100,000 a year, and the total for past years would 
bring it up to over £600,000. Since this tax is considered un] ust, there 
was some talk of the diamond syndicate moving its offices from Lon- 
don to avoid paying the double tax. America purchases more than 
one-half of the company’s diamond output, while England consumes 
only about pecs Accordingly, it was suggested that it might 
be good policy for the company to move its London office to New 
York. The tax, amounting to something like £600,000, has been paid, 
however, and it is not probable that this step will be taken at the 
present time at least. 

Diamond cutting.—The question of the establishment of a diamond- 
cutting industry in South Africa was much agitated by the news- 
papers of the colonies. It was argued that if an export tax of £1 per 
carat should be placed on all rough diamonds exported it would cause 
the mining companies and the diamond syndicate to set up their own 
cutting establishments in the colonies to escape the tax; and in this 
way occupation would be 2 for some 15,000 workmen, and a 
large additional revenue would be earned on the diamond production. 
It 1s not likely, however, that the diamond cutters could be attracted 
from their homes in their native lands unless they were offered greatly 
increased salaries over what would be required to offset the increased 


a Jew, Circ. Weekly, May 5, 1907. 
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cost of living in South Africa. It" has been calculated that from the 
increased revenue for diamonds cut in South Africa wages only about 
twice those obtained in Holland and Belgium could be paid for cut- 
ting, while the cost of living is at least three times as high. No 
company mining diamonds in South Africa obtains £1 per carat for 
its stones, and consequently no company could afford to pay such an 
export tax. Of course the cutting would have to be done chiefly by - 
artisans from abroad for some time to come, since it takes five years 
in Europe for an apprentice to become anything like an expert cutter 
and the wholly uninitiated class in South Africa could not be drilled 

uickly. A later report” announces that an association has formed 
or the object of establishing a permanent diamond-cutting industry 
in Cape Colony. 

There has been considerable unrest among the diamond cutters in 
New York and in Europe. The labor unions have demanded increased 
pay and shorter hours in both countries. An agreement was reached 
early in the present year (1907) between the diamond manufacturers 
of America and the Diamond Workers’ Protective Union, to last until 
May 1, 1908. There was about a 10 per cent increase in wages in all 
departments, affecting the 400 employees in New York. The new 
scale of wages provides from $30 to $65 per week for polishers, $43 to 
$90 for cutters, and $35 to $48 for setters. Morediamond cutters are 
coming from Antwerp on account of the higher pay in this country. 
If wages are raised in Europe to hold the cutters there, the manufac- 
turers in this country will be able to compete with those abroad in cut- 
ting still smaller stones instead of those only of one-half carat or more, 
as at present. 

The diamond markets were very strong throughout the year, even 
with the increase of 7 per cent on the rough material, and the demand 
seems to have been in excess of the supply. Several large purchasers 
of diamonds have reported great difficulty in securing all the stones, 
of the desired quality, needed to meet their requirements. It seems 
likely that the scarcity of large stones and material in general and the 
increased pay demanded by the diamond cutters may bring about still 
another increase in the price of diamonds. 

The opinion has been expressed that there would be employment for 
nearly four times as many diamond workers in New York as at pres- 
ent if the manufacturers would cut stones of smaller size and of less 
desirable quality. This ought to be possible, since it is said that the 
10 per cent duty on cut stones over the rough material gives the 
American manufacturer a fair margin over the extra cost of labor in 
New York. 

Metric carat.—The use of a carat consisting of 200 milligrams in 
place of one of about 205 milligrams for weighing diamonds and pre- 
cious stones was proposed by C. E. Guillaume’ of Sèvres. This is 
called the ** metric carat” and is intended to simplify the change from 
an ordinary system of measures to that used in weighing gems. The 
“t metric carat” has been ‘approved by the International Committee of 
Weights and Measures, indemne progress has been made in its use. 


a** The diamond-cutting industry," by a student of facts: Mining Journal (London), January 19, 
7 
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b Jew. Cire. Weekly, May 22, 1907. 
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The “sun ray." ^—A new form of cutting for diamonds, called the 
““sun ray,” has been invented by Herbert Cooper. The claims for 
the new cut are that it gives smaller loss in cutting, with more bril- 
liancy and better color than in the ordinary “‘ brilliant.” The general 
shape of the sun ray is similar to that of the brilliant, with the excep- 
tion of more weight left above the girdle. There are 49 facets above 
the girdle, as against 33 in the brilliant; both forms have 25 facets 
below the girdle. The facets above the girdle are so placed as to give 
a double-crown effect. The upper crown is the same as in the brilliant, 
while the lower crown is cut at a different angle, producing a raised 
point where 7 facets meet midway between the table and girdle, which 
gives a rose effect. This rose effect is produced eight times around 
the stone. Since each rose acts as an individual stone, more light 
enters and is reflected, causing a great improvement in color and 
brilliancy. 

Diamonds in electrical apparatus.—A large number of small diamonds 
are used in the electrical industry.? Attention has been called to this 
fact by the protest made bv a large electrical manufacturing company 
againsta duty being charged on the importation of stones for indus- 
trial purposes. The stones in question were brown colored and had 
been advanced in value by being cut and polished on one side. They 
were intended for bearings in electric meters, where the least possible 
friction is desired. 


GARNET. 


Almandite.—Mr. C. A. Beghtol reports the opening of a prospect 
for almandite garnets about 2 miles from Canyon, Colo. ‘The stones 
are said to be of fine quality and in large quantity, though none have 
been marketed as yet. 

Exsonite.—Beautiful essonite garnets have been mined in southern 
California and over the line in Mexico. 

Pyrope.—The pyrope garnets brought in from scattered localities in 
the Navajo Indian Reservation compose the main value of the produc- 
tion of that stone. 


JADE. 
BURMA. 


The production of jade (jadeite) in Upper Burma in 1904 and 1905* 
was 3,778 hundredweight, valued at £50,726, in 1904, and 2,685 
hundredweight, valued at £45,474, in 1905. The only mines worked 
are in the district of Myitkyina, in Upper Burma. The greater part 
of the output is exported from Rangoon, though some is carried over- 
land to China. It is said that the jade industry of Burma? is to be 
stimulated by a railroad built from Manyasrik to the center of the 
mining district. 

According to Consul-General Amos P. Wilder*, of Hongkong, it is 
impossible to secure light-green uncut jade except fromthe Chinese. 
Canton is the center of trade for southern China, and buyers must 


KK— ————— ——— 


a Jew. Circ. Weekly, August 1, 1906. 

b Western Electrician, May 4, 1907. 

e Rec. Geol. Survey India, vol. 34, pt. 2, 1906, p. 56. 
d Eng. and Min. Jour., December 1, 1906. 

eU. S. Daily Cons. Repts., January 21, 1907. 
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work through the Chinese to secure their supplies. The jade is some- 
times obtained in lumps weighing 1 or 2 pounds. One New York 
firm found jade cheaper in Peking than in southern China. A Chinese 
merchant in Hongkong reports that he is ready to supply uncut jade, 
though there might be difficulty in arranging prices unless the buyer 
has an agent on the ground, or there be some jeweler in China upon 
whom he could rely to make his purchases. 


ONYX MARBLE. 


The opening of new onyx marble quarries by E. and C. Traslos- 
heros? near Pueblo, Mexico, promises to meet the demands of the 
manufacturers in the United States. Hitherto it has been difficult to 
secure all the rough material needed, as the producers preferred to 
elaborate the stone themselves, and thus realize greater profits. 
Samples from the new quarries are of varied colors, some being very 
beautiful. The price of the onyx at the quarries averages about $150 
gold per cubic meter. Delivered at the railroad it varies from $175 
to $200 gold. 


OPAL. 
NEW MEXICO. 


Maj. E. W. Hubbard, of the United States Artillery Corps, has fur- 
nished some notes on an opal prospect opened near Fort Bayard, 
N. Mex., several years ago. The prospect is located about one-half 
mile from the station, and is in a very hard volcanic rock. The opal is 
called ** button opal” in the region around, and is white, with little, if 
any, fire. It makes a beautiful specimen, however, since the opal is 
invariably outlined by a zone of black chalcedony. 


OPALIZED WOOD. 
COLORADO. 


Opalized wood was obtained in the eastern part of El Paso County, 
Colo., along with jasperized wood, by Mr. W. C. Hart. 


AUSTRALIA. 


The White Cliffs opal region of New South Wales, Australia, con- 
tinued to yield opals of good quality, for which the miners complained 
they did not receive full value. For this reason it was arranged “to 
have an agent open showrooms nearer foreign markets, where it was 
expected lapidaries would be employed to elaborate the stone before 
selling. Chicago was to be the first place to make this trial, and, if 
successful, similar establishments would be set up in the larger cities 
of the Continent. 

Special Agent H. R. Burrill, at Brisbane, suggests a direct trade 
between the merchants of the United States an Ouesniand business 
houses in opal instead of having the stone imported through other 
countries, thereby increasing its cost. Such a trade is very much 


al’. S. Daily Cons. Repts., February 6, 1906. 
bU. S. Daily Cons. Repts. No. 2570, May 15, 1907. 
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desired in Queensland, and would doubtless lead to a more extended 
use of the opal in American jewelry. The opa of Queensland is of 
ur nn fine quality, and the variety called black opal makes a 
ascinating gem. Its beauty is not at first very apparent, but on closer 
inspection is better realized when its ‘‘hidden fire” and varied colors 
are observed. According toa report in the Jeweler’s Circular Weekly 
for May 22, 1907, a firm in Los Angeles, Cal., is at present cutting a 
stock of the Australian black opal. | : 


ROSE QUARTZ. 
CALIFORNIA. 


The Fano Kunzite-Tourmaline Company owns an undeveloped ledge 
of rose quartz, reported to be from 4 to 6 feet thick, in the Coahuila 
Mountains of Riverside County, Cal. 

It is reported that at a locality 10 miles northeast of Lemon Cove,. 
Tulare County, rose quartz of beautiful color and quality has been 
found. There is said to be a vein 3 feet wide whose length has not 
been determined. Specimens from this locality have attracted con- 
siderable attention by reason of their beauty. 


NEW YORK. 


The quarries operated for feldspar and quartz near Bedford village, 
Westchester County, N, Y., were visited in 1906 by Mr. Edson S. 
Bastin,* of the United States Geological Survey. The deposits con- 
sist of pegmatite in which the quartz is, in part at least, rose colored. 
In the Kinkle quarry, about three-fourths of a mile southeast of Bed- 
ford village, the quartz is mostly white, though here and there it 
assumes a beautiful rose tint. At the hobby quarry, about 14 miles 
southeast of Kinkle’s, and in the town of North Castle, the quartz is 
in part white and in part a beautiful rose color. The proportion of 
rose-colored quartz to the white was much greater in this quarry than 
in the Kinkle quarry. None of the rose quartz produced at these 
quarries has as yet been used for ornamental purposes, though the 
color is very good and in places the stone is translucent and even 
transparent. . 


RUBY. 


` NORTH CAROLINA. 


The company owning gem mines in Cowee Valley, Macon County, 
N. C., claims to have discovered rubies in the matrix on its property. 
According to reports, the crystals were found in white chalky lime- 
stone pockets, similar to the associations at Burma, and were con 
sidered to be very promising by Mr. William Earl. Hidden. The 
discovery was made in October, 1906, and no development work was 
possible until spring; accordingly, no statement of the probable value 
of the deposit can be made at this time. 


a Contributions to economic geology, 1906: Bull. U.S. Geol. Survey No. 316, pt. 1, 1907, pp. 394-399. 
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BURMA. 


A very primitive system for obtaining rubies is employed by the 
native miners of Burma.* Shafts about 2 feet square are sunk 50 or 
60 feet deep, the sides being held up by posts at the corners and 
branches of small trees, secured by short sticks. The miner squats 
down in one corner of the shaft and divs in the opposite corner. The 
ruby-bearing earth, as fast as excavated, is hauled to the surface in 
buckets and baskets. The latter are attached by bamboo rods and 
cane to a long bamboo pole pivoted on an upright pole on the surface, 
about 20 feet high and at such a distance from the hole that one-eighth 
of its length projects from the-pivot away from the mine. Stones on 
the short arm help to counterbalance the weight. 

When sufficient gravel is accumulated it is washed in a stone-paved 
circular inclosure, where it is shoveled about until the mud and clay 
are washed away. The clean gravel is then sifted and sorted, the 
rubies and sapphires being placed in cups of water until the wash is 
finished. The stones are then placed in calico bags and given to deal- 
ers to be sold on bazaar days. The production? of rubies in Upper 
Burma, including small quantities of sapphire and spinel, for the year 
ending February 28, 1906, amounted to 266,584 carats, valued at 
£88,340, as against 265,901 carats, valued at £90,612, in 1904. The 
royalty received by the Ruby Mines Company from native miners 
amounted to £12,129, as against £17,441 in 1904. The production 
now comes only from the Mogol area. 

According to Consul-General William H. Michael,’ of Calcutta, the 
quantity of ruby earth washed during the vear 1905-6 was 1,773,129 
trucks, or 130,000 trucks less than 1904. The reported decrease was 
due to the exhaustion of the Chounezone mine, where the material 
was at the last obtained from corners of crevices in the rocks. Work 
was to be started on the Myntada mine adjoining, and the same wash- 
MD was to be used without the necessity of moving it. 

he ruby deposits of Burma are controlled bv a few persons, who 
limit the output and therebv hold the price of the ruby 50 per cent 
higher than it ought to be. 


SIAM.d 


The Navong mine, southeast of Chantobun, about halfway from 
Krat, produces both rubies and sapphires, the former in the larger 
quantity. There was much development in mining at this place during 
1906, and the year closed with about 3,000 miners at work. The best 
known gem mine in the south of Siam is the Pailinh sappbire mine, 
which employs about 4,000 workmen. 


TRANSVAAL. 
According to Mr. S. M. Tweddill, curator of the museum, in a note 


in the Annual Report of the Transvaal Geological Survey, a ruby- 
bearing rock has been discovered at Leydsdorp. The essential con- 


a New York Commercial. July 25, 1906. 

b Rec. Geol. Survey India, vol. 34, pt. 2, 1006, p. 60, 
cU. S. Daily Cons. Repts. No. 2675, October 26, 1905. 
d Mining Jour. (London), December 22, 1906. 
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stituents of the rock are a ferromagnesian mineral and granular ruby- 
colored corundum. The occurrence of this ruby-bearing rock in 
northern Transvaal, with the discovery of fairly large pebbles of ruby 
still farther north, points to the probability of this gem being found 
in the colony in the not distant future. 


SAPPHIRE. 
IDAHO. 


The occurrence of gem sapphire in Idaho has been announced by 
Dr. Robert N. Bell, State inspector of mines. The sapphire was first 
found in the concentrates from the Rock Flat pucr gold mine, near 
Meadows post-office, in Washington County. The possible gem value 
of the stones was first recognized by Doctor Bell, who sent specimens 
to Dr. George F. Kunz for confirmation. The deposit is located on a 
high plateau divide between the Salmon and the North Payette rivers. 
The occurrence is thus described by Doctor Bell:? 

The general formation of the district is gneiss, and the corundum crystals, which 
include some of excellent gem quality, seem to be derived from a wide dike of basaltic 
clay formation with a peculiar spheroidal structure. The gem stones are found asso- 
ciated with a great array of pyrope garnets in the clean-up boxes of an old placer pit. 

Some beautiful gems have been found. They occur in a variety of colors, the 
oriental amethyst shades predominating. Most of them have an opalescent silky 
sheen and are not of high value, but would cut into excellent cat's-eyes and star sap- 
phires. Some bronze crystals would also make handsome tiger-eye sets. Some small 
stones, however, of fine quality have been found, which, when cut, are as large as 
one-half to 1 carat and have a beautiful clear cornflower blue color. Others make 
brilliant pink stones as large as 14 carats in weight after cutting. The crystals also 
include some of poor red quality, but nothing as yet approaching a true ruby color. 


Doctor Bell placed the value of sapphires from this locality sold in 
1906 at about $300. The ae price stone was a brilliant pink gem 
weighing about 14 carats and valued at $20. 

Development work has been started on the dike formation and con- 
sists of a drainage tunnel to cut the dike at a depth of 80 feet. Con- 
nection will doubtless be made with the surface and the working of 
the deposit be greatly facilitated. 

Since basaltic dikes, similar to the ones at Meadows, are common 
near the placer deposits found in the eruptive granites of central 
Idaho, other sapphire discoveries are likely to be made in placer min- 
ing, especially in those places where api ue corundum has already 
been found. For this purpose it would De well for the miners to 
examine their concentrates for sapphires around Resort, in Idaho 
County; along the Gold Fork and other tributary streams of the North 
Payette River, in Boise County; in the Stanley basin, in Custer County; 
and at Pierce City, in Nez Perce County. 


NORTH CAROLINA. 


A few sapphire crystals were reported from the western counties of 
North Carolina during 1906, though just what their value was has not 


been learned. : 


a Min. World, April 6, 1907, p. 449. 
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The operations of the New Mines Sapphire Syndicate on the sap- 
phire deposit in Yogo Gulch, Montana, have been retarded by an 
Injunction served against the company forbidding the emptying of 
tailings into the Judith River. The waste from the mill was formerly 
turned into the river above the intake to the irrigating ditches of the 
ranches around Utica. Some of the débris was washed out and 
deposited on the ranches, resulting, it is said, in considerage damage. 

The problem-of disposing of the waste is being taken up by Mr. 
Hamilton Walker, a member of the syndicate, who previously man- 
aged the mine for the company. Reports state that the mine was 
worked during the winter with a large force of men, removing vein 
matter, preparatory to washing in the spring, after the question of the 
disposition of the tailings is settled. 

The latest progress of the American o Company, operating 
on another portion of the same vein as the New Mines Sapphire Syn- 
dicate, has not been reported to the Survey. It is said there is a 
mill in operation producing sapphires, though with what success is 
not known. As late as the first half of 1907 the company seems to 
have been selling stock, probably to secure capital for improving its 

lant. 

n Mr. W. II. Emmons, of the United States Geological Survey, fur- 
nishes the following note: 

The American Gem Syndicate continued to work its sapphire placers on Rock 
Creek, about 20 miles southwest of Philipsburg, Mont. A considerable quantity of 


sapphires was produced. This company has a factory in Switzerland, where the 
stones are cut to be used as watch jewels and for other bearings. 


INDIA. 


Aushiner.—The Kashmir sapphire mines, situated 14,000 feet above 
sea level, are being reopened after an idleness of sixteen years. The 
Kashmir Mineral Company (Limited) operated in the district in 1906 
from the middle of July to the middle of October, when snows neces- 
sitated cessation of work. The plan was to cause a landslide, which 
it was hoped would expose the deposits. "The same scheme was tried 
in 1887 without much success. ‘The gems occur in hard rock at these 
mines, and the quality is good, though not the finest. Many of the 
Ade though beautiful in daylight, are nearly black under artificial 

ight. 


3 AUSTRALIA.a 


NEW SOUTH WALES AND QUEENSLAND. . 

Sapphires are found in all the Australian States, though chiefly in 
Queensland and New South Wales. In the latter State they are asso- 
ciated with alluvial deposits containing gold or tin. Most of the 
stones have a greenish-blue or bottle-green color, while many—abun- 
dant in some localities ^ that are pure blue by transmitted light are 
nearly black by reflected light. Stones of indifferent quality are 
abundant in the Inverell tin- mining district, in the northern part of 
the State. 


a Plummer, John, Australian sapphire: Min. World, March 10, 1906. 
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In Queensland the sapphire is found near the central part of the 
State, around Anakie. e deposits occur over & wide area, but are 
confined chiefly to the granite country. A quartzite rock, locall 
known as “billy,” is generally associated with the sapphires. It 
occurs in large and small bowlders and is sometimes called sapphire 
gravel, its presence being considered a favorable sign. 

The Men cte: wash varies from a few inches to several feet in thick- 
ness and usually rests on decomposed schists and slates. The bottom 
of the wash is generally composed of clay, and there is sometimes 
more than one layer of gravel, with clay interbedded. - Sometimes the 
deposits are extremely thick, but the large size of the bowlders makes 
it unprofitable to sink through them without hoisting machinery. 
The sapphires are extracted from the wash by simple methods. The 
gravel is either washed in sieves or is put eon a dry jigger when 
a dry deposit is being worked. In the wet washing the clean gravel 
is ponen y thrown out on a table of bark and the sapphires are 
picked out; in the dry method the stones are picked by hand out of 
the sieves. 

The output of sapphires for 1904 was estimated at 14,100 ounces, 
valued at £10,575, or 15s. per ounce. There is much discontent 
among the miners at the low prices received for their sapphires. 
Attemps to establish a regular trade with Europe and America failed, 
as the dealers said there was no market for the Australian stones at 
the prices demanded. Special agent H. R. Burrill,* however, claims 
that the Queensland sapphires are of fine quality, especially the limpid 
hea stones and some of the green ones, which approach the emerald 
in color. 

According to Consul F. W. Goding (New South Wales), also, sap- 
phires of yellow and green color are found in Queensland equal to 
those of any locality. Recently $1,250 was offered for a rough yel- 
low sapphire, and a large blue one with a yellow center, weighing 24 
ounces, brought $2,500. True rubies of good color, though small, 
have been found also. | 


SODALITE. 


CANADA. 


Sodalite is not only used for ornamental purposes, but is sometimes 
found in smaller masses with a color rivaling that of the lapis lazuli, 
and it is then cut as a gem. The deposits near Bancroft, county of 
Hastings, Ontario, have been developed, and a quantity of material 
has been taken out for decorative purposes. 


SPODUMENE. 
MAINE. 


Mr. F. G. Hillman, of New Bedford, Mass., has reported the dis- 
covery of lilac-colored spodumene, or kunzite, as well as some with a 
reenish color, called hiddenite by theinformant, at Andover, Oxford 
vounty, Me. A cleavage specimen sent to the Survey measured 12 
by 10 by 34 millimeters, and had a very pretty clear lilac color. It 


a U. S. Daily Cons. Repts. No. 2870, May 16, 1907. 


PRECIOUS STONES. 1233 


was not entirely without cleavage cracks, however. The greenish 
material had a pale aquamarine color, nearly clear, though rather 
badly fractured. This spodumene was obtained near the surface, and 
it is hoped flawless material will be found with depth. 

Hiddenite has also been reported from the Pala Chief Mining Com- 
pany mines near Mesa Grande, San Diego County, Cal. The quality 
was not described, and, since no specimens were seen, it is iot known 
whether this was the genuine emerald-green material, such as was 
found in North Carolina, or spodumene of a paler color, similar to 
that found in other gem mines of San Diego County. 


TOURMALINE. 


CALIFORNIA AND MAINE. 


The tourmaline deposits of California and Maine are described in 
the notes on the gem stones and industry of these States (pp. 27-33). 


COLORADO. 


Some of the tourmaline deposits near Canyon, in the vicinity of 
Royal Gorge, Colorado, have been opened by Mr. C. A. Beghtol, of 
Canyon. The developments consist chiefly of open cuts, though a 
shaft is being sunk at one place. Some very fine pink, green, and lav- 
ender colored tourmaline crystals are reported to have been found 
along with other minerals of interest as specimens if not as gems. 
Among the latter are tourmalinated quartz, ET some of aquamarine 
variety, and amazon stone. The mines only commenced to produce 
stones of value toward the close of 1906 and during the first part of 
the present year. 


CONNECTICUT. 


Dr. S. Ward Loper, of Wesleyan University, reports a new discov- 
ery of green tourmaline near the north line of Portland County, Conn. 
About 50 large crystals of a rich deep-green color, along with about 
50 of inferior quality, were obtained from the prospect. The stones 
were not clear enough for use as gems, and were valued at about $15. 
Most of the material was secured for the Wesleyan Museum. Some 
200 specimens of pink, green, and yellow tourmalines, valued at about 
$50, were received from the Haddam Neck locality. This represents 
nearly the whole production of Haddam during the year. 


INDIA. 


Tourmaline is mined in Upper Burma,’ south of the ruby mines 
district. The production in 1905 amounted to 161 pounds, valued at 
£1,500. 


a Rec. Geol. Survey India, vol. 34, pt. 2, 1906, p. 66. 
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Consul McFarland,* of Reichenberg, reports the prices of rough 
tourmaline in Austria, as given early 1n the year by a reliable manu- 
facturing jeweler, as follows: 


Prices per pound of rough tourmaline in Austria in 1906. 


Amall pink, green, and blue.........2..0 222022 ce cece eee s sese rel $32 
CCCI dater BIG: dec di ae 160 
Very: large green and blue 222s 5c. ecses cet ae eade QU Olu 
Wery large pink; extra a aa PD d 640 


These values are given as approximate, since the price varies with 
the demand, especially in America, and was rather low at the time 
mentioned. 

TURQUOISE. 


ARIZONA AND NEW MEXICO. 


Some of the turquoise deposits near Mineral Park, Ariz., were visited 
during the year by Mr. F. C. Schrader, of this Survey, who furnished 
the material for the following notes: 

Turquoise was discovered near Mineral Park about 1885 by James 
Haas. Asin New Mexico, the deposits had been worked by the Aztecs, 
as evidenced by the old tunnels and drifts in which were found stone 
axes and other tools. 

The mines are located on both Ithaca Peak, nearly a mile southeast 
of Mineral Park, and on Turquoise Mountain, about a mile southwest 
of the town. The turquoise occurs in an altered quartz porphyry in 
veins and in solid rock, mostly in kidneys or globular bodies from 1 to 
6 or 8 inches in diameter. The lumps are in places connected by mere 
seams or stringers or are entirely isolated in solid rock. 

Two Los Angeles companies and the Aztec Turquoise Company, of 
New York, are interested in the Mineral Park turquoise deposits. 
They all own claims on either Ithaca Peak or Turquoise Mountain or 
on both. The Aztec Company owns nine claims, which it has operated 
intermittently during the last five years. 

Some of the mines are located on the east slope of Ithaca Peak, 
about 150 feet below the top, at an elevation of about 4,700 feet above 
sea level, or 800 feet above Mineral Park. They are reached bv a 
burro trail from the camp at the foot of the mountain, and there is a 
good wagon road from Mineral Park to the camp. "The workings con- 
sist mostly of open pits and cuts, rarely over 25 feet deep, and a few 
short tunnels. 

The turquoise occurs sporadically in the rock, with a tendency to 
follow veins, fissures, seams, etc. The country rock is a highly altered 
feldspathic rock whose nature has not been definitely determined, con- 
sisting, in its present condition, chiefly of quartz. The latter mineral 
occurs in interlacing veinlets and stringers with pea-sized balls, prob- 
ably original phenocrysts, in a finer matrix. Kaolinization of the 
original feldspar of the rocks has been extensive, with an accompany- 
ing production of sericite or some silvery mica and the liberation of 
much silica. "This has left the rocks porous in places and more com- 
pact in others, where much secondary quartz has been deposited. 


a Jew, Cir. Weekly, April 4, 1906. 
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Much of the turquoise appears to have been deposited from solutions - 
in crevices and cavities both in quartz and in other matrix, and some 
seems to be a replacement of another mineral, probably the feldspar or 
the kaolin formed from the feldspar. The rock is considerably 
stained with copper, and in places the kaolin takes on the color of 
turquoise. 

The monthly output from the Aztec Company mines is stated to be 
between 1 and 2 cubic feet. This is shipped to New York, and the 
bulk of it is sold in the rough, though the company also elaborates 
some of its own material and works it up into jewelry. The sizes 
obtained vary from particles too small for use to pieces 2 or 3 inches 
through. The best color is considered to be the pigeon blue. The 
dark blue, though very fine, appears greenish under electric light. The 
greater part of the product is partly off color, and it is very difficult to 
btain turquoise of the correct shade. 

The home production of turquoise reported to the Survey came from 
New Mexico and Arizona. The large decrease in value was due to the 
closing down of many mines by some of the hitherto large producers. 
In New Mexico the Porterfield Turquoise Mines Company operated its 
deposits in the Burro Mountains, Grant County, about 12 miles south- 
west of Silver City, opening new ground during the year. 


PERSIA. 


According to Maj. R. L. Kennion,? the turquoise mines near Nishapur 
(concessions for which are sold annually by the Shah’s Government) 
are the most important mines of the Khorassan. The mines are 
worked in an unscientific and reckless way, each concessionaire trying 
to get a maximum production from his mine for the year. If leases 
of greater duration could be obtained, systematic working would doubt- 
less be undertaken. The present profits are large, but can not be 
estimated. 


UTAHLITE. 


The production of utahlite was again entirely from Utah and from 
the localities already described by Doctor Kunz in these reports.^ 
According to Mr. Don Maguire, of Ogden, the value of the output from 
Clay Canyon, Utah County, and from the Mercur locality, Tooele 
County, was about the same. l 


GEM MINERALS OF MAINE. 


The following notes on the occurrence of the gem minerals of Maine 
have been abstracted from a manuscript report by Mr. Edson S. Bastin 
on the feldspar, quartz, mica, and gem deposits of that State, to be 
published as a bulletin by this Survey: 

The gem minerals described are tourmaline, topaz, quartz, and beryl. 
They occur as accessory minerals in pegmatite. The latter is com- 
posed of feldspar, quartz, and mica in coarse-grained aggregates, and 
occurs as intrusive masses in closely folded slates and schists. These 
intrusive masses follow, in general, the bedding planes and schis- 


a Mining Jour. (London), November 3, 1906, 
b Mineral Resources U. 8. for 1904 and 1908, U. S. Geol. Survey, 1905 and 1906. 
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tosity of the inclosing rocks. The latter with the interbedded 
gmatite dip at high angles in some places, while in others they are 
ut gently inclined. The dip of the formations has much to do with 
the regularity of the surface outcrop. The latter is more regular and 
the deposits are more easily followed where the dip is at a high angle 
than where it is low. Other deposits have no definite direction, but 
resemble stocks in form. 

These pegmatites represent one phase of the granitic intrusions, of 
late Silurian or Devonian age, so abundant in southern and southeast- 
ern Maine. They are intruded into metamorphic slates and schists, 
with which are associated igneous gneiss, diorite, diabase, etc. Dikes 
of fine-grained granite are generally associated with the pegmatites 
and have been found grading intothem. The texture of pegmatite 
varies greatly in different deposits and in different parts of the same 
deposits. Only those with coarser texture are worked for their valu- 
allo era. such as feldspar, quartz, mica, and gem minerals. Some 
of the deposits are worked for more than one of these. The gem tour- 
malines are usually obtained from pockets in the pegmatite, while the 
beryl is nearly always embedded in solid pegmatite. 

The color and quality of the gem minerals found are often very 
fine. The tourmaline ranges from white or colorless through various 
shades of blue, green, and red. One or more of these colors often 
appear in the same crystal, either in more or less clearly defined layers 
across the crystal or with one color as a core and others surrounding 
it. The topaz varies from colorless to amber color, and some speci- 
mens from Stoneham, Oxford County, have been described by Doctor 
"Kunz as of beautiful quality, transparent in parts and colorless or 
faintly tinted with green or blue. Besides clear varieties of quartz, 
rose and «amnethystine-colored varieties are found. Beryl in opaque 
crystals is common, and some of gem quality is encountered, either 
aquamarine, golden beryl, or rarely emerald. A colorless to bluish or 

inkish-white variety containing a small percentage of cesium is also 
found, These stones, when not used for museum specimens, are gen- 
erally cut by Maine lapidaries and sold within the State, where they 
command a higher price than they would in the open market. Most 
of the cut E sold are under 3 carats in size. The Maine 
stones, like the tourmalines from other localities, generally have to be 
cut with the table parallel to the longer axis of the crystal, since the 
absorption of light is so strong in colored stones in the direction of 
this axis that a stone with a table at right angles to it appears dull and 
dark. The cesium beryl makes a stone well adapted for evening wear, 
rivaling some diamonds in brilliancy. 

The following table represents the prices of flawless cut stones as sold 
in Maine: 


Prices, per carat, of Maine gem stonea. 


Tourmaline: Beryl: 
Rubellite ............... $12 to $30 Aquamarine ............. $4 to $15 
Emerald-green .......... 8to 20 Golden beryl............. 10to 25 
Indicolite............... 6to 18 Cæsium beryl............ 5to 20 
Olivine-green ........... 6to 18 Emerald, very rare. 


Tourmaline was first found in Maine at Mount Mica, near Paris in 
Oxford ouni, in 1820, by two students, Messrs. E. S. Hamlin and 
E. Holmes. Exploratory work diselosed a deposit of large size, con- 
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taining pockets with beautiful stones in them. The deposit was worked 
in an intermittent way by mining companies and mineral collectors 
until 1890, when Mr. Laren B. Merrill obtained control; he has since 
operated it successfully. The present dimensions of the quarry are 
about 150 feet long by 100 feet wide and 20 feet deep in the deepest 
part. Work is facilitated by a derrick operated by a horse windlass to 
remove the waste. Drilling is done by hand, and black powder is used 
in order net to shatter gem material more than necessary. The peg- 
matite is in a general way conformable with the schistose country rock, 
which strikes N. 50° to 60° E., with a dip of 20° to 30° SE., and is 
overlain by schists on the southern side of the quarry to a depth of 
about 15 feet. It is probable that tunneling will soon be necessary 
to avoid the expense of removing a heavy overburden of schist. The 
thickness of the pegmatite exposed in the quarry is about 20 feet, 
though the total 1s probably somewhat greater. The principal con- 
stituent minerals of the pegmatite are quartz, orthoclase, and micro- 
cline, muscovite, biotite, and black tourmaline. The mode of associ- 
ation of these minerals and the texture of the rock are very irregular. 
The feldspar crystals attain dimensions of several feet in places, and 
mica of merchantable size is sometimes found. Other interesting min- 
erals beside tourmaline are granular lepidolite, beryl, and spodumene. 
The beryl occurs both in pockets and in the solid pegmatite. That in 
the pockets is the pale-pinkish cæsium gem beryl, and that in the solid 
rock is generally opaque and pale green, though small clear portions 
are sometimes found which yield aquamarines. 

Gem tourmaline is found almost entirely in pockets in the pegmatite. 
These pockets seem to be contined to a zone from 6 inches to 7 feet 
wide, which is not readily distinguished in appearance from the 

gmatite above it but is underlain by a narrow garnetiferous layer, 
nen which the rock is finer grained and apparently barren of gem 
minerals. The pockets are sometimes very irregular in shape, and 
range in size from about a pint in capacity to dimensions of several 
feet. In all, about 430 pockets have been opened. Out of 350 opened 
by Mr. Merrill, only 50 were of much value. The walls of these cavi- 
ties are usually lined with lepidolite, clevelandite, amblygonite, and 
quartz crystals; and the bottoms of the cavities are generally covered 
with a sandy or clayey mass, consisting of the decomposition products 
and fragments of the minerals forming the walls. The tourmalines 
are embedded in this decomposed matter. Some, whose form and 
color as they lie thus embedded in the pockets seem to be perfect, 
crumble away when handled, often leaving a rounded nodule of per- 
fectly fresh mineral, which is generally beautifully transparent. These 
nodules often yield the finest and most perfect gems. | 

Most of the gem tourmalines range in color from olivine green through emerald 

n to blue green and nearly colorless. Beautiful pink tints are also found. One 
shade bien predominates in a given cavity, though this is not always the case. 
Single crystals in some cases shade from white at one termination to emerald green, 
then light green, pink, and finally colorless at the other termination. Green crystals 
tipped with pink are especially common. Generally these transitions of color are 
very gradual, but in other specimens the colors are not mingled in the least and the 
crystals seem to be composed of several distinct sections, though crystallographically 
they are continuous throughout. 

The total value of gems and cabinet specimens obtained from Mount 
Mica to date is estimated at over $50,000. 
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The Noyes gem mine is near the summit of a hill about three- 
fourths of a mile east of Hicks Pond, in the southern part of the 
town of Greenwood, Oxford County. It has been worked by a small 
open cut, the southern wall of which consists of schist with a strike 
of N. 50° W. and a nearly vertical dip. The pegmatite, which can 
be traced a little way beyond the cut, contains numerous pockets, 
some measuring several feet in size. Good gem tourmaline, suitable 
for cutting, was obtained while the mine was worked. i 

At the Black Mountain mica mine, in the town of Rumford, Oxford 
County, greenish-black and opaque pink tourmalines have been found. 
There are no pockets in the pegmatite, however, and no gem material 
has ever been obtained. 

The Dunton mine, in the northeast corner of the town of Newry, 
Oxford County, was worked a little for gem tourmaline and beryl in 
1903 and 1904. The pegmatite, which is extremely coarse grained, 
has been exposed in the mine in a face about 20 feet high. In a space 
5 or 6 feet across, near the center of the pegmatite as exposed in the 
quarry, much lepidolite, pink and white opaque spodumene, and tour- 
maline are associated with the feldspar. Some of these minerals are 
very coarsely crystallized, for spodumene crystals 24 inches long 
and 3 inches wide, and tourmaline 2 feet long and 4 or 5 inches in 
diameter, have been found. 

The tourmalines range in color from black to dark indigo blue to 

rass green, emerald green, red, and pink. They are generally found 
in solid pegmatite, which makes their extraction without breaking 
difficult. The blue-green varieties are usually opaque, while the green 
and pink crystals are transparent. The larger crystals are generally 
not sufficiently transparent for gems. Beryls are found occasionally, 
and one seen was of a beautiful grass-green color. 


GEM MINERALS OF SOUTH CAROLINA. 


In a “Catalogue of the Mineral Localities of South Carolina” (in 
press), prepared by Earle Sloan, State geologist, the occurrence of 
several gem minerals is noted. Among these are emerald, aquamarine, 
beryl, sapphire, amethyst, and rutilated quartz, with some garnet, 
zircon, green tourmaline, amber, and chalcedony. None of these gem 
minerals, however, have been worked, nor have commercial deposits 
been proved as yet. 

Beryl, in some cases of gem quality, has been found in a belt run- 
ning through Anderson and Spartanburg counties and is generally 
associated with pegmatite. Some beryl, however, also of gem quality, 
has been obtained during the washing of monazite-bearing gravels. 
The best specimens have come from Anderson County, among which 
were green crystals whose color rivaled that of the oriental emerald. 

Scattered crystals of corundum, with a few of gem quality, have 
been found in Cherokee County in monazite deposits. A valuable 
oriental emerald is said to have heen found in the Bowen River section, 
and a blue sapphire from the same region sold for $75. 

Amethyst has been found at several localities in Cherokee, Anderson, 
and Abbeville counties. Some was of superior quality. 

Rutilated quartz has been found in connection with the monazite 
belt running through Anderson and Spartanburg counties. 
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The quartz gem stones mentioned above, as well as the crystal and 
smoky varieties, are found with rutile and other interesting minerals 
in the continuation of the monazite belt in North Carolina. 


GEM MINERALS OF SOUTHERN CALIFORNTA. 


The following notes on the gem-mining industry of San Diego and 
Riverside counties in southern California have been furnished by Mr. 
Fred M. Sickler, of Pala, San Diego County, Cal.: 


SAN DIEGO COUNTY. 


The principal gem minerals mined are tourmaline of many colors, pink and lilac 
colored spodumene, aquamarine and pink beryl, topaz, essonite, epidote, and axinite. 
These minerals are found in pegmatite veins cutting diorite and gabbro. The latter 
rocks are inclosed in large areas of granite. The gem-bearing region is bounded on the 
east and west by sedimentary and eruptive rocks (largely basalt). The sedimentary 
rocks contain limestone, near the contact of which with the intrusive rocks essonite 
garnets are found. The gem belt probably nowhere exceeds 40 miles in width, 
measured in an east-west direction, and extends from the San Jacinto Mountains 
in Riverside County southward through San Diego County into lower California. 
The region has been the seat of considerable activity, both in the development of 
old mines and in the discovery of new prospects, during the year 1906. 


PALA. 


At Pala work on the tourmaline King mine was pushed energetically for a part of 
the year, and tourmaline of great beauty and large size was obtained along with some 
beryl and *' water sapphire." On account of litigation with a neighboring claim, 
however, the work was stopped about the middle of the year. Work on the tour- 
maline Queen mine was continued, stones of a variety of colors and of unsurpassed 
quality being produced. Messrs. Gordon and Goodwin have sunk about 50 feet on 
a new prospect and report the finding of beryl and kunzite. Messrs. Lobaugh & 
Co. sank an incline shat to a considerable depth on an extension of the Stewart 
ledge. Lepidolite, large quartz crystals, and other evidence of a good gem forma- 
tion were encountered, but no information was given concerning the production. 
The Pala Chief mine was active during the year and produced a large quantity of 
kunzite and tourmaline. Messrs. Magee & Co. did a large amount of duane line 
on their new property and obtained considerable aquamarine beryl and indicolite. 
Mr. Ben Hubert reported a good find of gems on a new claim. Messrs. Hiriart and 
Teilitch mined a quantity of pink kunzite and beryl from their claims. The Caterina 
mine, which they own in partnership with Mr. M. M. Sickler, has proved to be the 
ki be of any kunzite mine in southern California. They found a very large pocket 
of gems and have traced the mineralized portion of the ledge several hundred feet 
beyond its former supposed limit. The Sickler Gem Mining Company produced 
considerable kunzite, as well as excellent tourmaline and some bervl. The green 
tourmaline from its properties more nearly rivals the emerald in color than that from 
any other locality in the State. 


RINCON. 


At Rincon the Victor Gem Mining Company has been exploiting a new field. In 
one deposit beryl of fine aquamarine color was obtained in large quantity. In 
another deposit good kunzite was found for the first time in this district, along with 
beryl and tourmaline. Some of the tourmaline from this locality has a green core 
and shell, with a yellowish ring between and has been cut so as to show the combi- 
nation of colors with pleasing effect. 


> 


MESA GRANDE. 


The Himalaya Mining Company has directed its energies mainly to deep mining, 
which involved a large amount of dead work. It is thought, however, that even if 
the production was small there was a sufliciently large stock on hand from the 
preceding year to meet requirements, since the mine has been unequaled in the pro- 
duction of tourmaline. The San Diego Tourmaline Mining Company has completed 
hundreds of feet of tunnels and is in a position to make a large production. The 
company reports a large sale of gems in Germany at good prices. The Nativé Gem 
Mining Company produced principally pink and aquamarine beryl, with tourmaline 
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of several colors. Its specimens of quartz crystals and beryl from the Esmeralda 
mine attracted much attention when exhibited in San Diego, and one of the pink 
beryls sold for $600 toward the close of the year. The Mesa Grande Tourmaline 
Mining Company drove a tunnel more than 100 feet at a new mine and obtained 
some pink and green tourmaline. Work had to be suspended, however, as the wet 
weather caused a cave in. 


OTHER DISTRICTS IN SAN DIEGO COUNTY. 


Mr. Havis drove a tunnel on a new prospeot near Banner and reported the discovery 
of much lepidolite and some indicolite. Mr. Freeman has developed his property 
near Vista by tunnels and crosscuts and has obtained some gem tourmaline, chiefly 
of yellow and green color, with some of a fine pink color. The Ramona gem dis- 
trict did not make much progress, as there have been many lawsuits and much 
disagreement among the mine owners. The district has, however, produced fine 
topaz and pink beryl, besides spessartite, essonite, green tourmaline, and aquamarine. 

The southern portion of the gem region in San Diego County has been exploited 
by the San Diego Gem Mining Company and the Mesa Grande Consolidated Gold 
and Gem Mining Company. Essonite garnet, sold as hyacinth, is the principal 
stone produced, and the demand for large, clear, yellow stones has exceeded the 
production. 


RIVERSIDE COUNTY. 


Mr. Bert Simmons has spent much time developing his claim at Oak Grove, from 
which he obtained some pink and blue colored tourmalines. At his new and 
promising claim at Chihuahua fine specimens of beryl and indicolite have been found 
included in coarse albite. At Coahuila the Mesa Grande Tourmaline Company and 
the Fano Kunzite-tourmaline Company have been operating on new prospects, and 
have produced some green beryl and tourmaline. Mr. Robert Magee also has been 
successful in working several deposits containing beautiful rubellite and beryl of 
remarkable clearness. 


The following notes abstracted from an article on The Pegmatite 
Veins of Pala, San Diego County, by Mr. G. A. Waring,* are added 
to give further light on this interesting region: — 

he gem district of San Diego County lies in a region of crystalline 
rocks between the nearly level Mesa country on the west and tbe 
desert on the east. The Palomares and higher mountains included in 
this area are composed chiefly of mica schists, while the lower-lying 
hills and mountains are of granite and diorite or gabbro. The rela- 
tions seem to be ‘‘intrusive diorite dikes and later granite intrusions 
within the main granite muss.” The gem minerals are found in peg- 
matite veins cutting the diorite. The pegmatitic structure is well 
developed to the northeast of Pala, where there is a gabbro boss about 
14 miles wide and 4 miles long inclosed in granite. The veins in this 
locality dip rather uniformly to the southwest at an angle of about 
309. They have a uniform banded structure, due to the presence of 
one band each of graphic granite, coarse pegmatite, pay streak, and 
garnet quartzite. The latter makes about half of the thickness of the 
vein. The pay streak, which is composed of lepidolite, albite, musco- 
vite, and black tourmaline, contains poekets lined with crystals and 
partly filled with clay. The minerals of the pockets are clear and 
smoky quartz crystals (often showing a development of rare faces), 
and, in some cases, rose quartz and hyalite; albite in tabular crystals; 
orthoclase in individual crystals embedded in the clay; greenish mus- 
covite; lepidolite, often containing green tourmaline and kunzite. In 
some cases the crystals attain large size in these pockets, although one 
mineral may do so to the exclusion of another. Kunzite and tourma- 
line are rarely found in the same pocket, though they occur in the 
same vein. The clay of the pockets is found to consist of quartz, 


aAm. Geol., June, 1905, pp. 356-369. 
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feldspar, and muscovite, with spodumene, lepidolite, and tourmaline 
in smaller quantities. A soft, unctuous-feeling, pink clay, called 
mm apparently derived from rubellite, occurs in many of the 
ckets. 

PA Rincon gem minerals are found in pegmatites of similar structure 
to those of Pala, though inclosed in badly decomposed granite. The 
hard pegmatite contains black tourmaline, massive almandine garnet, 
large beryl, and greenish muscovite; and the pockets contain crystals 
of quartz, orthoclase, and beryl of gem quality (tourmaline and kunzite 
have since been found in the pockets also, according to pd The 
crystals of the pockets have been corroded and partly dissolved by 
alkaline waters, leaving the faces rough and scarred. 


GEMS OF CEYLON. 


An interesting article, by Mr. Ralph Stokes," appeared in 1906 on 
the gems of Ceylon. It seems to be very difficult to obtain reliable 
information about the gem industry from the natives or elsewhere. 
The output is handled almost exclusively by a small ring of Moham- 
medans in Colombo. The merchants obtain their supplies through 
Moorman dealers from the smaller villages nearest the gemming dis- 
tricts, to which the miners bring their stones for disposal. The 
Moorman dealers are generally lapidaries and take all the risk incident 
to the loss of material in cutting. The methods of cutting employed 
by the lapidaries are primitive, and the tendency is to sacrifice every- 
thing forsize. Thequality of the cutting is otherwise often excellent. 

The more common gem stones of Ceylon are sapphire, ruby, star 
sapphire, chrysoberyl, cat's-eye, and moonstone, with some green, 
blue, and d spinel, topaz and oriental topaz, green, yellow, and 
colorless zircon, garnet cinnamon stone, aquamarine, and tourmaline. 
These stones are obtained almost entirely from alluvial deposits 
derived from the denudation of crystalline rocks. 

According to Dr. A. K. Coomeraswamy,? the natives of Ceylon 
appear to have located nearly all of the deposits valuable for gems. 
In the gem districts themselves the richer places are pretty well known 
and generally partly worked out. In some cases only the deeper 
““illam>” or gravels remain. Gem mining probably can never be profit- 
ably undertaken by Europeans. Even for the Ceylonese it is usually 
alottery. Several unsuccessful attempts have already been made by 
gemming companies and it is not likely others will succeed, since the 
gem lands are owned by scattered landowners, who apparently claim 
all the beds except in the larger rivers, and all operations would 
require careful supervision. The gemmers fall into three classes: 
Illicit gemmers; fairly prosperous men who work their own lands 
occasionally employing help; and rich men who have their pits worked 
for them or rent out the land. In the latter case the lessees dig a pit 
down to the ‘‘illam,” when the owner or other responsible man attends 
the work to see that nothing is stolen. The gems are divided, three- 
fourths te the owner or lessee and Gilezfourtt among the men along 
with their food, but with no wages. 

In the gemming region of Sabaragamuwa the Cingalese employ a 
crude system of ne to obtain gems and sometimes gold. A 


aMin. World, April 28, 1906, pp. 523-524, 
b Administration Repts., Ceylon Min. Survey, pt. 4, 1905 p. E 11. 
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convenient place in a river is selected where there is a good current. 
not too deep, and where, if possible, there are no large bowlders. A 
low fence or dam is generally built from the sides part way across 
the stream to increase the flow of water. The men—half a dozen or 
more are needed—stand in a row facing upstream and rake up the 

ravel above them with a special long handled *mamoty" (sort of 

oe or rake). They work as far up as their ‘‘mamoties” will reach, 
and eventually scoop a large hole under water in front of them. By 
this process the overlying layers of sand and clay are removed and 
the illam exposed. This gravel, along with that underneath, is then 
worked up and allowed to drop in the water near the men’s feet, where 
the current washes away the lighter material. The gravels thus partly 
concentrated are washed in the usual way in baskets. 


SIMPLE METHOD OF TESTING PRECIOUS STONES. 


Mr. Meyer D. Rothschild? has suggested a simple test, applicable 
to a number of stones, that can be made by any jeweler who will 
exercise care in its execution. Hydrofluoric acid or ** white acid ” (a 
mixture of ammonia and hydrofluoric acid) is used. The acid should 
never be allowed to come in contact with the skin, as it is very poison- 
ous and highly corrosive, producing painful sores and ulcers. The 
stone to be tested is handled with forceps and immersed one minute in 
the acid; then it is removed and the acid is washed off. The test is 
applicable only to diamond, ruby, sapphire, spinel, emerald, aqua- 
marine, precious topaz, tourmaline, garnet, and kunzite, which are 
unaffected by the hydrofluoric acid. The test is not applicable to tur- 
quoise and opal, which are rapidly etched or eaten away by this acid, 
nor to peridot and the quartz gems, as amethyst, false topaz, crystal, 
agate, etc., which have their surfaces dimmed and require repolishing. 
The genuine reconstructed and artificial ruby is also unaffected, while 
all imitations made of paste, as imitation ruby, sapphire, emerald, etc., 
are rapidly attacked. 

PRODUCTION. 


~ 


It has been found next to impossible to obtain definite figures show- 
ing the production of many varieties of gem minerals in 1906. There 
has doubtless been a production of several gem minerals not recorded 
in the table, but since no information could be obtained concerning 
them, they have not been listed. There are several causes combining 
to make the collection of statistics for precious stones difficult. In 
many cases the production is made up of a number of small lots and 
scattered finds which are brought in at different times and disposed of 
to different people. Often the persons interested in mining gems do 
not care to furnish figures showing the production, which has then to 
be either estimated or omitted entirely. There have been, however, 
a great many producers and men interested in minerals who have gen- 
erously assisted in every way possible toward the compilation of sta- 
tistics of production and have furnished information concerning the 
progress of the industry. 

It has been deemed advisable, for several reasons, to make a change 
in the form of table showing the production of precious stones. First, 


aJew. Circ. Weekly, January 16, 1907. " 
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the list of those gems for which figures were obtained directly from 
producers or persons closely associated with the production was very 
much smaller than usual. Furthermore, it is the aim of the Survey 
to give the value of all material in the rough, and the basis chosen for 
estimation is therefore, in many cases, not like that previously used, 
and hence, it has not been found possible for one not closely con- 
nected witl the trade, as Doctor Kunz has been for many years, to give 
estimates of production on a basis similar to that formerly used. 
Though Doctor Kunz has very kindly offered to supply the necessary 
information and has furnished assistance in many other ways, it has 
seemed best to rearrange the table of production to fit the informa- 
tion as furnished to this Office. In order that the changes made may 
be readily understood and a partial comparison be made with the pro- 
duction of precious stones in previous years, the table as printed in 
the report for 1905 by George F. Kunz is herewith reprinted in part. 

In the table for 1906 some large changes from 1905 have been re- 
corded in the production of certain precious stones. These have been 
caused in part by changes in the basis of estimation and in part by 
changes in production. The largest changes, where the same miner- 
als appear in both tables, have been in sapphire, turquoise, chryso- 
prase, tourmaline, and kunzite. In the case of sapphire, turquoise, 
and chrysoprase, the changes are due in part to the basis of esti- 
mation and in part to changes of production; in the case of tourma- 
line and kunzite, the changes probably result entirely from increased 
production. 


Production of precious stones in the United States in 1906. 


Precious stone. Value. Remarks. 
Amethyst ........... tebe ieee 700 | Scattered lots. 


Beryl (aquamarine, etc) .... 7,800 | Mostly gem material; California, Colorado, North Carolina, 


Amazon stone ............-6- | $100 | Colorado. 
Massachusetts, New Hampshire, Maine. 


Beryl (pink) ................ 1,200 | Chiefly from a few large crystals; California. 
Chiastolite .................. 25 | Massachusetts. 
Chrysoprase ...... eere ere 32, 470 | 3,250 pounds in the rough; California. 
Diopside cos ole ec en 5 | 10 carats in the rough; Kentucky. 
Garnet, almandite .......... 100 | Few scattered finds; chiefly North Carolina. 
Garnet, essonite............. 400 | 1,000 carats in the rough; California. 
Garnet, pyrope ............. 2, 900 | Scattered lots; Utah, Arizona, Kentucky. 
Moss agate .................. 800 | 8.000 pounds in the rough; Wyoming. 
Perdi bki RU 2,400 | Seattered lots; Arizona, Kentucky. 
Phenacite ................... 250 | Gem crystals; Maine. . 
id: P i sees awe Mics Sous 20 | Colorado. 
Quartz, Crystal «2... eere 900 aes pounga in the rough; California, North Carolina, New 
ork. 
Quartz, rose .a.essessooesssoo 4,000 | 40,000 ponnds in the rough; South Dakota, Colorado, Maine. 
Quartz, rutilated ............ 90 | Scattered finds; North Carolina. 
Quartz, sinoky............... 2, 000 | 1,500 pounds in the rough; California, Maine, North Carolina. 
Quartz, tourmalinated ...... 100 | Colorado. 
ROY qa T 600 | Scattered finds; North Carolina, Idaho. 
Sapphire . rcv sis eee yee. 39,100 | 404,150 carats in the rough; Montana, North Carolina, Idaho. 
Spodumene, lilacor kunzite.| 12,500 | 75 pounds, rough gem stock; California. 
SP: green or hid- 1,500 | 5 pounds, rough gem stock; California. 
enile(?)... succes Seis : 
TOPAZ coe coe nhoss TI TR E AS 1,550 | Mnine, Utah, California. 
Tourmaline ....... ee res 72,500 | 1,450 pounds, rough gem stock; California, Maine, Colorado, 
; Connecticut. 
Turquoise ores re RR 22,250 | 556,500 carats, partly picked; Arizona, New Mexico. 
Utallile cec ior Rua 2,000 | Utah. 
Wood, silicífied and opalized. 150 | 3,000 pounds, rough material; Colorado. 
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In the following table is given a statement of the production of 
precious stones in the United States in 1904 and 1905: 


Production of precious stones in the United States, 1904-1905. 


{ t 
Precious stone. | 1904. 1905. | Precious stone. | 1904 | 1905 
| 

| = EL | | ie 
Diamond ..................... None. None. || Garnet (almandite).......... ' None. None. 
Sapphire ....cccceccnccscecces $100, 000 | $125, 000 | RhodolilO......ooooomoo mo... | None. | None. 
Bb es diria reu eae ra RE ER None. None. |! Garnet (pyrope) ............. | £5, 000 $5. 000 
Topaas ———————— None. 500 ¡| Topazolite ................... None. None. 
Ar aaa merine: ete d. 5, 000 6,000 '! AMazonKtoNe.......oooooo.o.. 500 1, 000 
ery] (pink) ................. 100 1,000 || Oligoclase ...........-eeeeee- None | None. 
Emerald ER None. None | Moonstone................ el. None None. 
Phenacite s iiuecm ur es ortus es None. None. | Turquoise.................... 160, 000 | 65, 000 
Tourmaline ..................: 40, 000 50,000 |, Utahlite (compact variscite). 200 , 500 
Peridot... IIN 5.000 | 10,000 | Chlorastrolite................ , 000 3, 000 
KID tasa 10, 000 5,000 | Mesolite  (thomsonite, so | | 
Quartz, erystal............... 10, 000 10,090 ©  "eglledjaseeseseseseckcavecve 500 | 500 
sino Ry gus E we E ae 100 l poni. AER amram lene lass | None. | None. 
ose quarta co cc cece eee ewes : f A ud ep RR one. one 
anos PH TE Rx FU : ee Nee O NR | None. | None. 
Ae S S eer rcs. ER AED de Edad one. one. VEG usas spares qux T ed 3, 000 2. 000 
con ari AE: | NM oe | pact id None | = Oud 

utilated quartz ............. one. one, A ieee gies one. | None. 
Dumortierite in quartz....... None. 100 |! Anthracite (ornaments) ..... | 2, 000 2, 000 
Tourmalinated quartz........ None. None. |. Catlinite(pipestone.......... | 2, 500 2. 000 
AUIE. roc nnen oi 2, 000 2,000 | Fossil coral .................. None. 250 
Moss agate ............... eee. 1,500 1,500 i Arrow points..............uL. None. | 1, 000 
Chrysoprase .................. 6, 000 5,000 | Miscellaneous.......... zs 15, 000 10, 000 
Silicitied wood (silicified and 

opalized) ................... 5, 000 5, 000 | TO 324, 300 | 326, 350 
Opale cecuhe wes Po baq seated None. None. |, 

| 
IMPORTS. 


The importation of precious stones into the United States in 1906, as 
reported by the Bureau of Statistics, again shows a substantial increase 
over that of the preceding year. This increase was chiefly in un- 
mounted cut diamonds, though there was also a substantial increase in 
the importation of rough diamonds. The importations of glaziers’ 
points and pearls were also larger than 1905; diamond dust or bort and 
miscellaneous precious stones showed a slight decrease. Almost the 
whole imports of precious stones came through the port of New York, 
the figures obtained for other ports amounting to only $28,988. 

The following table shows the value of the diamonds and other 
p stones imported into the United States from 19083 to 1906, 
Inclusive: 


Diamonds and other precious stones imported and entered for consumption in the United 
States, 1903-1906. 


| Diamonds 


-; and other 


— ————— |—À————— fs |——— fe 


Tenn Dust or 
Glaziers’. bort. 
| 
1903 ....... | $10, 634 | $720, 150 
1904 ....... 73,054 | 445,621 
1905....... | 6, 851 190, 072 
1906 ....... 


e| 150, 872 


Diamonds. 
Rough or j 
uncut: | Set. Unset 
$10,275,800 | $675 | $13,022, 367 
10, 234,587 | 559 13, 439, 023 
10,281,111 | 741 20,375, 304 
305 25, 268, 917 


11, 676, 529 


$2, 414, 524 
1, 142, 150 
1, 847, 006 
2, 405, 581 


PRECIOUS STONES. 1245 
PEARL INDUSTRY IN THE UNITED STATES. 


Each year there is an unrecorded production of pearls from fresh- 
water mussels of many of the rivers of the United States. The prin- 
cipal yield comes from the Mississippi Valley region, where beds of 
pearl-bearing mussels are found in many of the tributary rivers. 
Along the Atlantic Coast States pearls have been found from Maine 
to Florida, and in the Gulf States from Florida to Texas. 

The season for gathering pearls and mussels is from May to Novem- 
ber, when buyers and dealers travel from one locality to another 
where there are pearl fisheries. Often the mussels are gathered in 
large quantities and opened simply in search of pearls, and then 
thrown away with no thought of their value for manufacturing pearl 
buttons. In other cases the shells are saved for this purpose, but 
much useful material is wasted at the button factories. With the 
reckless destruction of millions of mussel shells for pearls and button 
manufacturing, the beds of these shells are being rapidly depleted, 
and unless some steps are taken for their preservation it will not be 
long before the deposits will be exhausted. Laws passed to prohibit 
the gathering of shells and pearls on certain portions of the rivers for 
a period of years, after once being fished over, would give the mussel 
beds a chance to restock themselves, and thus a permanent industry 
would be established instead of one rapidly working out its own 
destruction. Itis said the Fish Commission will undertake the investi- 
gation of the life and history of the pearl mussel shells of the Missis- 
sippi Valley in connection with the zoological department of the 
University of Missouri. This work is to be carried on for the ulti- 
mate purpose of devising a method to stop the extermination of the 
pearl mussels. 

Many pearls are desirable for their even qualities and the ease with 
which they can be matched, while American pearls“ exhibit the great- 
est number of variations in color and tint, and it is difficult to match 
exactly a number of them for necklaces and other jewelry. On the 
other hand, the exquisite coloring and the fine luster of our pearls more 
than offset the disadvantages due to such irregularities, and make them 
much desired in the gem market. A list of publications on American 
pearls and pearl shells is given in the bibliography at the end of this 
chapter for the convenience of persons who desire further informa- 
tion on the subject. 

Very curious-shaped pearls and baroques are often found. Among 
those found in 1906 in the Mississippi region are three, which have 
been described and illustrated in the Jeweler’s Circular Weekly. One 
of these was in the shape of a crowned head which much resembled 
that of Queen Victoria.? Another was rounded, and also looked like a 
human head.^ Still another, a baroque, resembled the head of an old 
man with flowing beard and hair." The color of this pearl was an 
exquisite pink, shading in places from dark to light tints, which appear 
to give light and shadow to the face. 

The pearl industry is carried on in such a way that it 1s not possible 
to collect statistics showing the production. Buyers and dealers, not 
only from New York and other eastern cities, but even from Paris, visit 
the Mississippi region in the pearl-gathering season, travel from point 


a American Jeweler, October, 1906. c Idem, October 12, 1906. 
6 Jew, Circ. Weekly, April 2», 1906. d Idem, May 1, 1907. 


1246 MINERAL RESOURCES. 


to point, and at the end of the season return to their places of business. 
Many small dealers sell to larger ones on the spot; others send their 
roduct off to he marketed. In many cases parcels of pearls change 
ands two or three times before appearing in the gem markets. Pearls 
amounting to many thousands of dollars in value are exported annually, 
which apparently have not been reported to the Bureau of Statistics 
of the Department of Commerce and Labor. 

Since it has not been possible to collect figures of production it has 
been thought well to give the estimates of those most familiar with 
the industry, in order that the size of the latter may be appreciated. 
In giving these estimates, kindly furnished by the persons named, it 
must be remembered that each one probably sees the industry ina 
different aspect, according to his connection with it. 


ESTIMATES OF THE PRODUCTION OF PEARLS IN THE UNITED 
STATES. 


Mr. Frank Koeckeritz, one of the largest pearl dealers in the Mis- 
sissippi Valley region, places the value of pearls and slugs in 1906 at 
$381,000, with prices ranging from $1 to $2,000 and up each, and 
slugs from $1.50 to $60 an ounce. The colors are white, cream, pink, 
purple, blue, and rarely black. The various shapes found are round 
or ball shape, half round or button shape, pear shape, drop shape, 
e and irregular or baroques, and their occurrence is estimated as 

ollows: 


Approximate proportion (percentage) of each shape of pearls found. 


DYoDu ud eunte nma aum Ree A AAA e oa dede UE ca 15 
E A A ee 5.1 BUTTON A cll E 25 


Mr. Koeckeritz places the production of button shells at 43,500 
tons, valued at $348,000 at points of production, or at $556,625 after 
shipment to the factories. 

he value given for pearls and slugs represents the first cost, or 
prices paid to the pearl fishers. By the time the stones reach the con- 
sumer, after passing through the hands of the large dealer, the jobber, 
the manufacturer, and the jeweler, the value is easily four times that 
originally paid. ‘The demand for American fresh-water pearls is 
strong, both in the domestic markets and abroad, especially in Paris, 
whither many pearls are taken directly from the pearl region. 

The production of pearls from the Wabash River alone in 1906 is 
conservatively estimated at from $100,000 to $150,000 by Mr. W. D. 
Burd, of St. Louis, a large pearl dealer in the Mississippi region. 
The Wabash River and its tributaries were probably more actively 
worked last season than any other rivers in the country. 

An estimate of the United States Fish Commission places the value 
of the production of pearls in the United States in 1906 at about 
$500,000. The only year statistics were collected by the Commission 
was 1903,¢ when the value was placed at $213,451, with $316,647 worth 
of button shells. 


D G, M., Statistical bulletin No. 18%, Bur. of Fisheries, Department of Commerce and 
Or. 
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Mr. J. F. Boepple, of Davenport, Iowa, estimates the annual pro- 
duction at about $2,000,000 worth of pearls for the last eight years in 
the Mississippi region, and states that for the Wabash River alone in 
1906 it is reported that about $1,000,000 worth were gathered. Mr. 
Beopple was the pioneer manufacturer of pearl buttons in the Middle 
West and was instrumental in establishing both the pearl-button 
industry and the pearl industry. 


OCCURRENCE OF DIAMONDS IN ARKANSAS. 


By Georce F. Kunz and Henry S. WASHINGTON. 


In Pike County, Ark., there is a small area of peridotite which 
enjoys the distinction of being the first locality in North America 
where diamonds have been found in place, and not in river gravels or 
glacial deposits. In the present paper we purpose to give a brief 
preliminary account of the locality, of the history of the recent dis- 
covery of the diamonds, and of their occurrence, reserving fuller 
details for a subsequent paper. 

The igneous area, which lies about 24 miles southeast of Murfrees- 
boro, the county seat, just east of the junction of Prairie Creek with 
Little Missouri River, was first noticed by W. B. Powell as far back 
as 1842, later by C. U. Shepard in 1846, and was subsequently described 
in considerable detail by J. C. Branner and R. N. Brackett,? from 
whose description, supplemented by our own observations, the follow- 
ing geological and petrographical data are taken. 

he mass of igneous rock forms a small stock, which has cut through 
massive Carboniferous sandstones and quartzites, somewhat indis- 
tinctly bedded at rather steep angles. Unconformably overlying 
these are horizontally bedded Cretaceous sandstones, themselves 
overlain by coarse, post-Tertiary conglomerates, the pebbles of which 
consist of jasper, chert, and flint, ind which much resemble some of 
the Brazilian cascalhos. A small dike of peridotite cuts the Creta- 
ceous sandstone in the bed of Prairie Creek, but does not penetrate 
the conglomerate above, thus establishing the date of the intrusion as 
post-Cretaceous but prior to the deposition of the conglomerates. 

The igneous area itself is roughly elliptical in shape, with a longer 
diameter of about 2,400 feet and a shorter of 1,800 feet, the former 
lying about northeast-south west, and the latter at right angles to this. 

he northwest edye of the area is marked by a ridge with three sum- 
mits, of which the south western is Bex chiefly of Carboniferous 
quartzite, as is part of the northeastern one, while the central hill is 
composed of a dense, dark, rather fresh peridotite, which is split by 
joints into massive blocks. South and southeast of this ridge, the 
summits of which lie from 60 to 80 feet above its base, the surface 
slopes gently down toward the cotton-planted bottom lands on the left 
bank of Little Missouri River. ‘This portion of the area consists of 
very much decomposed peridotite, covered in places by a thin stratum 
of soil and many pebbles derived from the post-Tertiary d risus 
There is little evidence of alteration of the surrounding sandstones by 
the igneous intrusion, and, judging from its form and from the pe- 
trographic character of the rock, the stock appears to be the neck of 
& small volcano, the upper part of which has been removed by erosion. 


a Branner and Brackett, Am. Jour. Sci., vol. 38, 1859, p. 50, and Ann. Rept. Geol. Survey Arkansas 
Or 1890, vol. 2, 1891, p. 377. 
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The peridotite has been so well described by Branner and Brackett 
that a few words of description will suffice here. In the hand d 
men the freshest peridotite is very dark, brownish or greenish black, 
and porphyritic with an aphanitic groundmass. The phenocrysts, 
which make up about one-quarter of the rock, are mostly of olivine, 
the color of which is commonly black, but in some specimens of the 
rock is yellow or brown, especially in the less fresh specimens. With 
these are fewer, small, glistening plates of a bronzy biotite. 

In thin section the olivine phenocrysts are seen to he well-formea, 
from 0.5 to 5.0 mm. long, some of them colorless and fairly fresh in 
the interior, but most of them largely altered to serpentine. The 
biotite phenocrysts are seen as irregular brownish-yellow patches, 
highly pleochroic. The groundmass shows very numerous, small, 
stout prisms of colorless augite, and many small grains of magnetite 
and of transparent, yellow, isotropic perofskite, embedded in a vitre- 
ous base, which is either colorless or yellow. This is usually isotropic, 
but may exhibit faint aggregate polarization through decomposition. 

The fresh peridotite was analyzed chemically by Brackett, and in 
its general features it does not differ widely from that found at some 
other localities, and his figures accord well with the mineral composi- 
tion shown by the microscope. Ferric oxide predominates over fer- 
rous, which may be ascribed to the somewhat weathered condition of 
the rock, and potash is rather high, this being connected with the 
presence of biotite. 

As is true of almost all peridotites, the Pike County rock weathers 
readily, two stages of decomposition being observable here. The first 
consists of the mechanical disintegration of the mass into an aggregate 
of small, angular fragments, which still preserve nearly their original 
hardness, though the olivines are almost wholly altered. This passes 
into the stage which is of most interest in connection with the occur- 
rence of diamonds, the solid rock being reduced to a soft, friable mass. 
This is either of a yellowish or, more characteristically, of a yellowish- 

reen or light bluish-green color, the two varieties having been called 

ocally the yellow and green earths. In these the outlines of the 
original olivines are still well seen, but the mineral is reduced to a soft, 

ellow substance, while the biotites are comparatively little changed. 
From the preservation of the form of the olivines it'is clear that the 
decomposition of the rock has gone on in place, and that the yellow 
and green earths have not been transported from a distance. 

These peculiar decomposition products occupy by far the greater 
portion of the igneous area, occurring just beneath the thin surface 
soil covering all that portion which hes south of the ridge of three 
hills mentioned above, while a considerable portion is laid bare and cut 
into deep gullies by surface erosion. Apparently the yellow earth 
overlies the green and represents the last stage of decomposition, while 
both overlie the less decomposed, fragmental, weathered form, though 
this last reaches the surface in places. The exact depth to which the 
green earth extends has not yet been ascertained throughout the area, 
but drill holes sunk to a depth of 30 feet still show the green earth in 
pace while elsewhere it is less deep and the solid peridotite is struck 

elow it. 

The first diamond was discovered on August 1, 1906, by Mr. John 
M. Huddleston, who had purchased the land lying south of the ridge 
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and including the greater part of the decomposed portion of the igne- 
ous area, largely on account of its peculiar character, as he suspected 
that it contained some ‘‘mineral.” Mr. Huddleston was searching, on 
his hands and knees, for indications of copper or lead ores and his 
attention was attracted by the luster of the stone, which he recognized 
immediately as differing widely from the somewhat abundant small 
quartz crystals which are scattered over thearea. The diamond, which 
is a white stone weighing 44 carats, was lying among the pebbles on 
the surface of the thin layer of soil which overlies the green earth 
near the southern edge of the igneous area where the decomposed 
peridotite is much cut up by small gullies. 

The afternoon of the same day, while riding on horseback into 
Murfreesboro and carefully scrutinizing the ground, he saw a second 
diamond lying in the ruts of the coal. about 500 feet north of the 
first and also within the igneous area. This stone is likewise white 
and weighs 3 carats. 

Although he and his family searched the area over very carefully, 
no more diamonds were found until September 8, when Mr. Hud- 
dleston found the third, also lying among the pebbles on the surface 
of the soil, above the green earth, about 400 feet northeast of the place 
where the first was found. This stone is yellow, a flattened, triangular 
hexoctahedron, and weighs one-half carat. 

The stones were sent by Mr. Huddleston to persons in Little Rock, 
who, recognizing the probably great importance of the discovery, 
immediately secured options on Mr. Huddleston’s land and on consid- 
erable territory in the vicinity, including the greater part of the 
igneous area. They then came on to New York and conferred with 
one of the authors (Mr. Kunz), who was, naturally, deeply interested 
in the discdvery. The junior author (Mr. Washington) was called in 
and was intrusted with the geologic and petrologic examination of 
the locality, where he spent some time during the month of October. 
Pits were sunk in various places over the igneous area, the green and 
yellow earth was screened and panned, and a careful search was made 
for more diamonds on the surface, but none were discovered. Various 
considerations, which need not be discussed here, precluded the possi- 
bility of the ground having been ‘‘salted.” The points of similarity, 
as well asof dissimilarity, with the South African pipes were recognized, 
and the conclusion was reached that the diamonds were probably 
derived from the peridotite; though, in view of the fact that all three 
had been found among the surface pebbles, which had come from the 
conglomerate, the possibility that this may have been their source was 
not excluded from consideration, and further extensive prospecting was 
recommended. This was subsequently done to some extent, though 
interfered with by bad weather, and several more diamonds were found 
by Mr. Huddleston and members of his family, as well as by other 
persons, all on the surface of the ground but within the igneous area. 

In January, 1907, the two authors visited the locality together, and 
made a careful study of the igneous area and Hs surroundings. While 
the resemblance of the conglomerate to the diamond-bearing Brazilian 
cascalho was recognized, the facts that careful examination and pan- 
ning of this and of the river gravels led to negative results, and that 
up to the time of the authors’ visit as many as 26 diamonds had heen 
found, all within the igneous area, though all likewise on the surface 
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of the ground, in addition to the petrographic and other evidence, 
rendered the presumption in favor of their derivation from the peri- 
dotite almost a certainty. 

Subsequent to this visit extensive prospecting has been undertaken 
according to plans suggested by the authors, large amounts of the 

reen earth (which disintegrates in water to a fine, impalpable mud) 
Being washed and screened in Little Missouri River. This work was 
done under the supervision of Mr. Theodore Hartman, a civil engi- 
neer of Little Rock. In the course of these operations two small 
diamonds were found in the concentrates. This would have settled 
definitely the question of their source had not some doubt existed 
through the possible accidental admixture of small amounts of the 
surface soil with the underlying green earth, as Mr. Hartman’s care- 
ful precautionary measures to guard against this were not followed by 
some of the men. 

But final and absolutely definite proof that the diamonds occur in 
the peridotite and that those found have been derived from it was 
furnished by the discovery, about the middle of March, of a diamond 
embedded in the green earth, about 3 feet below the surface, while 
this was being excavated for washing, a careful watch being also kept 
by the men for just such a discovery. This specimen was brought to 

ew York by one of the parties interested, and was carefully exam- 
ined by both of theauthors. The stone is white, apparently a flattened 
octahedron, firmly embedded in the decomposed peridotite, so that only 
a portion of it is visible, this being about 12 mm. long by 2 to 4 
mm. wide. The most careful scrutiny failed to reveal any evidence 
that it had been artificially inserted, and no other conclusion was pos- 
sible than that it was actually in situ. Taking all the facts into con- 
sideration, therefore, the occurrence of diamonds in the ptridotite of 
Murfreesboro may be regarded as unquestionable. 

The number of diamonds found up to the date of writing is 130, the 
weights varying from one thirty-second of a carat up to 6} carats. 
The majority are distorted octahedrons, a few being flattened and 
triangular, and a small number are almost perfect octahedrons. No 
cubes have been found. Most of the stones are white, a large propor- 
tion being of good water and the white of exceptional purity, finer 


than most African stones. A smaller number are brown; some are - 


yellow, and several small individuals are of bort. 

The mass is now being examined with the diamond drill, and fresh 
and solid peridotite is found beneath varying depths of green earth, 
the greatest depth yet reached being 186 feet. 

As this is the only place outside of South Africa where diamonds 
have been found in peridotite, a brief comparison of the two locali- 
ties will be of interest, a more detailed statement being reserved for 
the future. While, petrographically and chemically, the rocks around 
Kimberley and near Murfreesboro are much alike, there are some 
decided differences. The Murfreesboro rock is a true porphyritic 
lava, although the portion now visible had not reached the surface, 
and it was evidently ejected through a volcanic vent as a relatively 
quiet liquid flow, while the peridotite of the South African pipes seems 
to be uniformly an igneous breccia and to have been ejected by explo- 
sive eruptions in a more or less fragmentary condition and probably 
mingled with a considerable proportion of water. At Murfreesboro 
inclosed fragments of the rocks traversed by the lava are wholly lack- 
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ing, not a piece of sandstone, quartzite, shale, or other nonigneous 
rock having been observed, so far as the authors know, during the 
extensive diggings. In South Africa, on the other hand, as is well 
known, such foreign material is abundant in the “blue ground,” and . 
includes quartzite, sandstone, shale, diabase, eclogite, and other rocks. 

Such fresh peridotite as occurs at the Pike County locality does not 
seem to have been observed in South Africa, but the green earth of 
the former much resembles the blue ground of the latter, both in 
color and in being composed predominantly of highly serpentinized 
olivine, with smaller amounts of decomposed augite, and a little 
biotite, perofskite, and magnetite, although the Arkansas material is 
much softer than is the African. Similarly, at both localities the 
upper portions of the decomposed rock are yellow, through oxidation 
and hydration of the ferrous iron. 

On the other hand, garnets, which are very abundant at the African 
pipes, are extremely rare and of very small size at Murfreesboro, though 
of the same red color, but their chemical composition is unknown as 
yet. Furthermore, chrome-diopside, hypersthene, zircon, kyanite, 
chromite, and ilmenite, which are such common ingredients of the 
African blue ground, are unknown at the Arkansas locality. While 
the blue ground of Kimberley is compact, and must be exposed for a 
long time to the weather before it disintegrates sufliciently to permit 
the extraction of the diamonds, the Arkansas green earth is soft and 
friable when first excavated, hardens somewhat on drying, but on 
exposure to the weather soon disintegrates to a fine mud, as it readily 
does on agitation with water. This, at least, is true of the upper por- 
tions, so far as they have been penetrated, but the harder fragmental 
material of the first stage of decomposition shows much less tendency 
to disintegrate and remains to be further investigated. 

The question of the origin of the diamonds falls outside of the scope 
of this preliminary paper, but it may be noted here that no car- 
bonaceous shales are known to occur in the vicinity of the igneous 
mass, nor were they observed as inclusions, as they are at Kimberley. 
This would indicate that Lewis’s view of the derivation of diamonds 
by the metamorphism of carbonaceous shales does not apply here, and 
points to the probable truth of the view of Cohen, Hatch, and Cor- 
storphine, that they are original constituents of the igneous rock. 
At the same time, in view of the occurrence of deposits of asphalt at 
Pike City, 10 miles northeast of Murfreesboro, and of the occurrence 
in the post-Tertiary conglomerate immediately north of Murfreesboro 
of some asphalt which may be supposed to be derived from underly- 
ing organic material, the question must, for the present, be left open. 
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QUARTZ (FLINT) AND FELDSPAR. 


By Epson S. Bastin. 


QUARTZ (FLINT). 
INTRODUCTION. 


Quartz, the most abundant of all minerals, occurs in a great variety 
of forms and is utilized commercially in many different ways. Cer- 
tain transparent colored varieties, such as rose and smoky quartz 
and amethystine quartz, have a gem value and are discussed in the 
chapter on precious stones. Sand used for building, molding, and in 
glass and pottery manufacture is also discussed in other parts of this 
volume, as are sandstone and quartzite used for building purposes, 
although all these materials are nearly pure quartz. This chapter 
deals only with massive crystalline quartz (often called vein quartz), 
with flint, and with quartzite, which 1s used for other than building or 


paving purposes. 
MASSIVE CRYSTALLINE QUARTZ. 


Quartz of this variety is usually white, though occasionally rose 
colored or smoky. It occurs either in vein or dikelike masses, 
unmixed with other minerals, or as a constituent of pegmatite. In 
the latter occurrence it is produced as an accessory in the mining of 
feldspar. The States now producing massive crystalline (vein) quartz 
in commercial quantity are Connecticut, New York, Maryland, and 
Virginia. Small quantities were formerly marketed from Maine, all 
being obtained from pegmatite deposits. Quartz is even now saved 
in stock piles at some of the feldspar quarries, though it finds only a 
sporadic sale, the Maine quarries being too far from the markets to 
make the mining profitable even as accessory to the mining of feldspar. 
In New York white and rose colored quartz is produced as an acces- 
sory in feldspar mining in Westchester County. In Connecticut and 
Maryland some is obtained in feldspar mining, but the bulk of the 
material comes from mines operated for quartz alone, these localities 
being near enough to the markets to render the mining profitable. In 
Virginia massive quartz is quarried for use in the manufacture of 
metallic silicon and ferrosilicon. 


QUARTZITE. 


This rock may be described as a sandstone in which the spaces 
between the quartz grains have been completely or almost completely 
filled, either through a further deposition of quartz between the grains 
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or through a recrystallization of the quartz of the original grains. 
The result is a solid mass of quartz. In Cherokee County, N.C.,a 
hard, vitreous quartzite of Cambrian age is extensively quarried by the 
North Carolina Flux Company for use as a flux in copper smelting. 


FLINT. 


The name flint is properly applied only to quartz of exceedingly 
compact texture, dull surface, and perfectly conchoidal, splintery 
fracture. It commonly occurs in the form of more or less irregular 
nodules in limestones, and in such cases is almost certainly of concre- 
tionary origin. Chert is another name applied to flint occurring in 
this way. Flint or chert nodules occur abundantly at several localities 
in the United States. notably in the Cretaceous limestones of central 
Texas, a locality in the west portion of the city of Austin being the 
most accessible. So far as known very little domestic flint has ever 
been commercially utilized except as road metal, though its quality 
appears to be equal to that of the imported flint. All the true flint 
consumed in this country comes from France, Greenland, Norway, 
and England and is imported cheaply as ballast. Many of the smaller 
round or oval nodules are used in ball mills, but much of the material 
is fired in kilns and then ground for use in the pottery trade. The 
flints, which are usually gray to nearly black in their natural condi- 
tion, become perfectly white on burning, and fracture somewhat, so 
that grinding 1s facilitated. 


USES. 


Quartz of the kinds dealt with in this report is used for a great 
variety of purposes. A large proportion of the massive quartz from 
the pegmatite deposits of New York, Connecticut, and Maryland is 
ground and utilized in the manufacture of a wood filler. Vein quartz 
and flint are extensively used in pottery manufacture, where they 
serve to diminish shrinkage in the body of the ware. Quartz is used 
also in the glaze. Sand and ground sandstone are, however, steadily 

ining ground as a substitute for the more massive forms of quartz 
in the pottery trade. Quartz of any variety, to be suitable for pot- 
tery use, must be free from iron-bearing minerals. In general the 
analysis should show less than one-half of 1 per cent of iron oxide. 
Massive o crushed and graded to various degrees of fineness, is 
extensively used in the manufacture of sandpaper, sand belts, etc., as 
a scouring agent with sand-blast apparatus, and in the manufacture of 
scouring soaps and polishes. The qualities which render it particu- 
larly serviceable for these purposes are its hardness (No. 7 in the Mohs 
scale), which is slightly greater than that of steel, and its conchoidal 
fracture and absence of definite cleavage planes, causing it to crush to 
fragments with sharp, angular edges and corners. For these abrasive 
purposes massive quartz is far superior to sand or crushed sandstone, 
since the grains of the latter are likely to be more or less rounded. 
Blocks of massive quartz are used in the chemical industry as a filler 
for acid towers and to some extent as a flux in copper smelting. 
Much ground quartz is used in filters, and some of the finest grades 
are used in place of pumice as a cleaner by dentists. Within recent 
years quartz has been used to some extent in the manufacture of 
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metallic silicon and ferrosilicon by electrolytic processes, these 
materials being used largely in steel manufacture to increase the 
toughness of the product. Because of its high electrical resistance 
silicon is also finding use in the manufacture of rheostats, electric 
heaters, etc. The filament of a new electric lamp, known as the 
““Helion” lamp, is a compound rich in silicon and is said to give a 
white light at a current density at which a carbon filament would 
show only red. It is also claimed that the filament will stand 100 per 
cent overload without giving out and that ordinary variations of cur- 
rent have but little effect on the light. Though not metallic, the 
filament has the property of fusing together when broken. 


METHODS OF GRINDING. 


In the grinding of the massive forms of quartz two general proc- 
esses are used, Which may be called the ** wet process” and the ** dry 
process.” 

[n the wet process the quartz is usually first crushed in a jaw crusher 
and then still further reduced in size in chaser mills. After this it is 
ground in ‘‘ wet pans” provided with a pavement of flat-faced quartz 
blocks over which move several large quartz blocks, the crushed 
quartz being pulverized between these blocks and the pavement. The 
grinding in the wet pans usually occupies about twenty-four hours, 
the load ground in a single pan varying from 1,200 to 1,800 pounds. 
From the wet pans the pastelike mass of quartz and water is drawn 
into settling troughs, the first settlings being in some cases returned 
to the pans for further grinding. From the settling troughs it is 
shoveled into a drier heated by steam or hot air. The dried material 
is then bolted to various degrees of fineness and packed in bags for 
shipment, or it may be shipped in bulk without bolting. 

n the dry method of treatment the quartz is usually crushed first 
in a jaw crusher and then between steel rollers, though in some cases 
it goes from the jaw crushers to a gyrating crusher before passing to 
the rolls. Quartz to be used for filters and for abrasive purposes is 
then screened to various degrees of fineness, usually on revolving 
screens, and is packed in bags for shipment. In the manufacture of 
the finer grades for use in pottery, wood fillers, scouring soaps, etc., 
the material after leaving the roll crushers is ground in ball mills, 
either of the continuous or of the intermittent type. It is graded to 
various sizes either by bolting or by a pneumatic process whereby 
the quartz powder is carried by a strong air current through a series 
of tubes and receptacles, the distance to which the material is carried 
being dependent on its fineness. 


PRODUCTION. 


The production of quartz in the United States in 1906 amounted to 
41,314 short tons of crude quartz, valued at $37,632, and 25,383 short 
tons of ground quartz, valued at $205,380, a total of 66,607 short tons, 
valued at $213,019. The average value of the crude material was 91 
cents per ton and the ground material was valued at $8.09 per ton. 


1256 MINERAL RESOURCES. 


Production of quartz ( flint) in the United States in 1906, by States, in short tons. 


Crude. Ground. Total. 
State. DIE A ee ERAS ee ee 
Quantity. Value. QQuantity.| Value. Quantity.! Value. 
Connecticut and New York.............. 7,504 | $20,375 4,200 | $51,000 11, 704 $71,375 
Pennsylvania, Maryland, and New Jer- 
A wcadwadeweun (otc E 1, 693 3,779 21,183 | 154,380 22.876 158, 159 
Virginia and North Ca.olina ............ 32,117 13,478 |.......... Narra 32,117 18, 478 


Production of quartz (flint) in the United States, 1902- 1906, in short tons. 


Crude. : Ground. Total. 
Year. M ————————— |. | —— 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
190 occ ata cr cag o wee E o teu 20,295 | $835, 046 16,070 | $109, 163 36, 365 $144. 209 
1003 2 outa eens A 40,016 35, 736 15,157 | 118, 211 55, 233 156, 947 
1904 setts ced er ua v Ra e OC Far 41, 490 2%, 890 10, 780 71,700 52,270 100, 590 
1900 4 ve A eR utes qtd E 39, 555 33, 409 11,590 10, 700 51,145 104, 109 
1900.3 o coe st le (we heame ipsus 41,314 | 37,632 25,383 | 205,380 66,697 | 243,012 


The apparent increase in the quantity and value of ground quartz 
in 1906 does not representa corresponding increase in production, but 
is due mainly to the more complete returns received this year as com- 
pared with 1905. 

Imports. —The figures of this table do not represent the entire quan- 
tity of quartz and flint consumed annually in the United States, for 
much flint is imported from Europe in the form of flint pebbles. The 
value of these imports in 1906 was $272,607, as against $146,463 in 
1905. 


FELDSPAR. 


CHEMICAL AND PHYSICAL CHARACTERS. 


The feldspars are compounds of alumina and silica with one or more 
of the bases potash, soda, and lime; rarely barium is present. They 
fall into two principal groups—the potash-soda feldspars and the lime- 
soda feldspars. 


POTASH-SODA FELDSPARS. 


The principal representatives of the potash-soda feldspar group are 
orthoclase and microcline, which have the composition KA1Si,O, or 
K,0.A1,0,.65i0,. These two varieties not only have the same chem- 
ical composition but they are similar in their crystal form and in 
most of their physical properties. Indeed, a sin lo crystal which to 
the unaided eye seems to be homogeneous throu kout may be in part 
orthoclase and in part microcline. The principal difference between the 
two varieties lies 1n the fact that microcline shows, when examined under 
the microscope in polarized light, a minute grating structure, probably 
the result of intimate twinning of the crystals. Soda may partially or 
completely replace potash in these feldspars. If it dominates over pot- 
ash, the feldspariscalledanorthoclase. Thetheoretical percentagecom- 
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sition of pure orthoclase or microcline is shown in column 1 of the 
ollowing table. No. 2 is an analysis of commercial feldspar from Nor- 
way, and No. 3 of feldspar from Bedford, Ontario, which is largely 
imported into the United States and used in pottery manufacture. 
Analyses 3 to 8 and analysis 11 are of potash-rich feldspars from vari- 
ous points in eastern United States, used commercially in pottery man- 
ufacture and for other purposes. 


Analyses of feldspars. 


A eee | ——— AA A A A — A A ee 


Silica (SiO») ........ 64.7| 64.98) 65.40, 65. 23! 69. 63' 63.11) 65, 95' 65.33| 64. 62| 63. 50| 65. 96, 68. 60| 48. 25 
Alumina (A1.04)...| 18.4| 19.18) 18.80, 20.09 12.30, 21. 65, 18.00; 20. 96| 20.67; 22.39) 19.53, 19.10, 34. 11 
Ferric oxide (Fe4034)|...... 2S LEN. A E lrerset .12) ."71 Tr, 36) .24| .14|...... 
Lime (CaO) ........]|...... Tr.None.None.  .95...... 1.00None, .14 2.15 18; Tr.| 25.63 
Magnesia (MgO) ...]...... '_.20 None. None. None.|...... Tr. None 2.36 None.|...... Bo IRA 
Potash (K.O)....... 16.9: 12.79 13.90: 11.60. 14.96, 14.10) 12.13! 10.65 1.98 3.40! 12. 92 9.03)...... 
Soda BM eate sa d 2.32] 1.95 2. 00: .79| 1.46, 2.11) 1.37| 10.27, 6.27) 1.13 2.09, 1.98 
Loss on ignition....|...... .48| .60  .36  .43| .40|.....|......]|...--- 1.00;...... | Wee | bero. 

Total. ies 100. E ud i x 9» 99. E M i 99.30, 99.02| 99.90, 99.07| 99. e 99. a 99. 97 


1. Theoretical composition of pure orthoclase or microcline. 

2. Norwegian feldspar, used at the Royal Porcelain Works at Charlottenburg, Sweden. 

3. Pink orthoclase-microcline feldspar from quarry of Richardson & Sons, Bedford, Ontario. Analy- 
sis by Heinrich Ries, Ph. D., Cornell University. 

4. Cream-colored orthoclase-microcline feldspar; quarry of Golding & Sons Company, Georgetown, 
Sagadahoc County, Me. Analysis by Pittsburg Testing Laboratory, Ltd. 

5. White orthoclase-microcline; quarry of Eureka Mining and Operating Company, South Glas- 
tonbury, Hartford County, Conn. 

6. Pearl-gray orthocluse-microcline feldspar; quarry of Claspka Mining Company, near Batcheller- 
ville, Saratoga County, N. Y. Analysis by Office of Public Roads, U. S. Department of Agriculture. 

7. Pink orthoclase-microcline feldspar; quarry of P. H. Kinkle's Sons, Bedford village, Westchester 
County, N. Y. Analysis by John C. Wiarda & Co. 

8. Light-yellow orthoclase-mierocline feldspar; quarry operated by Otto Buresch on property of 
Albert Hobby, town of North Castle, Westchester County, N. Y. 

9. Soda feldspar from quarry of Sparvetta Mining Company, Chester County, Pa. 

i 10. ie feldspar from Embreeville, Chester County, Pa. Analysis by Pittsburg Testing Labora- 
ory, Ltd. 

Jl. Potash feldspar from quarry of Guilford and Waltersville Granite Company, Woodstock, How- 
ard County, Md. Partial analyses of other specimens from the same quarry made at the Maryland 
Agricultural Experiment Station show respectively 13.2 per cent potash with 1.8 per cent soda, and 
13.5 per cent potash with 1.6 per cent soda. 

12. Potash-soda feldspar; quarry of Walter F. Patterson, jr., Henryton, Carroll County, Md. Analy- 
sis by Pittsburg Testing Laboratory, Ltd. 

33. Lime-soda feldspar MU. from Point Corundum, near Duluth, Minn. It is not used in 
pottery manufacture, but is ground for use as an abrasive aud in filters, etc. 


The feldspars of the potash-soda group mined in the United States 
are mostly cream colored to nearly white, though the rock from Bed- 
ford, N. Y., is pink and that from near Batchellerville, N. Y., a pearl 
gray. The potash spars from Norway and from Bedford, Ontario, 
are pink in color. The cause of the pink color is not definitely known, 
but it seems in some cases to be due to the presence of small quanti- 
ties of finely divided iron oxide. In many cases, however, as may be 
seen from the preceding table, the percentage of iron oxide is smaller 
in the pink feldspars than in those of lighter color. All the pink 
spars burn perfectly white, and the iron percentage is too small to be 
in the least detrimental in pottery manufacture. The hardness of the 
fresh feldspar is such that only with difficulty can it be scratched with 
a knife blade. 

As found in the quarries the potash-soda feldspars seldom show true 
crystal faces, but when perfectly fresh break readily into angular 

ieces bounded in part by smooth cleavage faces. There are three 
irections of cleavage, intersecting at definite angles, which are iden- 
tical for orthoclase and microcline and change only slightly with an 
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increase in the soda content. Only two of these cleavages are well 
defined, and these always intersect approximately at right angles. 
Both of these principal cleavage surfaces show a high luster, compa- 
rable to that exhibited by a plate of glass, though one cleavage face is 
a trifle less brilliant than the other. The hardness and the two lus- 
trous cleavage planes intersecting at 90° are usually sufficient to iden- 
P the mineral as belonging to the group of monoclinic potash-soda 
feldspars. 

Recent experiments? have shown that the potash-rich feldspars do 
not possess & definite melting point, as do the metals, for example, 
but pass gradually from the solid state to that of & very stiff fluid. 
In most of the determinations that have been made, complete fusion 
has taken place in the dry state at temperatures below Segar cone No. 
9, which fuses at 1,310? C. or 2,390? F. The soda-orthoclases and 
soda-microclines are slightly more fusible, and the presence of water 
vapor in the kiln or furnace tends still further to reduce the melting 


point. 
LIME-SODA FELDSPARS. ` 


The lime-soda group of feldspars, or plagioclases, as they are called, 
form a continuous series ranging from the pure soda feldspar, albite, 
at one end to the pure lime feldspar, anorthite, at the other end. 
The chemical composition of albite is represented by the formula Na 
AlSi,O, (designated Ab) or Na,O. Al,O,.6 SiO,, being similar to ortho- 
clase except that the alkali is soda instead of potash. The composi- 
tion of anorthite is represented by the formula CaAl,Si,O, (desig- 
nated An) or CaO ALO, 2 SiO, The intermediate members of the 
series are mixtures in varying proportions of the two molecules desig- 
nated above Ab and An, and have been divided arbitrarily, as shown 
in the following table: 


Lime-80da series of feldspars. 


DUG a sa Hiei tease Ab, An, to Ab, An, | Labradorite........ Ab, An, to Ab, An, 
Oligoclase ......... Ab, An, to Ab, An, | Bytownite......... Ab, An, to Ab, An, 
Andesine .......... Ab, An, to Ab, An, | Anorthite ......... Ab, An, to Ab, An, 


The following table shows the percentages of the various oxides 
corresponding to each feldspar variety: 


^ Percentage weights of the oxides in the feldspars in the lime-soda series. 
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The field and microscopic studies made by the writer, and the few 
available analyses, indicate that most of the plagioclase present in feld- 
spar deposits worked for pottery purposes is of the soda variety, 
albite, though some of the more calcic varieties are probably also 


a Day, A. L., and Allen, E.T., The isomorphism and thermal properties of the feldspars: Am. Jour. 
Sci., vol. 19, February, 1905, pp. 98-100. 
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resent in a few localities. Albite is usually pure white, though some 
rom Auburn, Me. (not used commercially), is of a dirty green color. 
In its commonest form it shows, as do the feldspars of the potash- 
soda group, two principal cleavare faces with brilliant lusters, but 
they intersect not at 90°, as in orthoclase and microcline, but at about 
86%. This difference in angle is not readily recognizable without 
careful measurements, and in the field the albite and others of the 
lime-soda group are most readily distinguished from the potash-soda 
feldspars by the presence of faint, perfectly straight striations on the 
most brilliant of the cleavage faces. "These are the result of repeated 
twinning of the crystal, and are best seen by holding the crystal in the 
sunlight so as to catch the reflection from the principal cleavage face. 
By turning the crystal slightly one way or another the striations, if 
present, are readily recognized. A second form of albite, especially 
common in the gem-bearing pegmatite deposits, goes by the name of 
clevelandite. It is pure white in color and occurs in clusters of thin 
blades, the latter usually between 2 and 4 inches in length. As indi- 
cated by analysis No. 10 of the table (p. 9), which shcws 2.15 per cent of 
- lime, lime-soda feldspar is an important constituent at a few quarries. 
Pure soda spar or albite (Na,O.A1,0,.6 SiQ,), like orthoclase and 
microcline, has no fixed melting point, but passes gradually from the 
solid to the liquid state. It seems to be completely fused. however, 
at a temperature near 1,3007 C. (2,372? F.), or about the melting point 
of Segar cone No. 9. Certain feldspar grinders mix soda feldspar with 
potash feldspar before grinding. The resulting product has a some- 
what lower melting point, that is, is a ‘‘softer” spar than the pure 
tash feldspar. With increase in the percentage of calcium the melt- 
ing point rises, pure anorthite (Ca0.A1,0,.2 SiO,) melting only at 
1,532? C. (2,7909 F.).¢ 


MODE OF OCCURRENCE. 


The feldspars ate among the most widely distributed minerals and 
occur as constituents of most igneous and metamorphic rocks, as well 
as of the sediments derived from these rocks. In these occurrences, 
however, the feldspar is usually in too small grains and too intimately 
associated with other minerals to be of commercial importance. Com- 
mercial feldspar usually occurs as a constituent of pegmatites. Most 
of these are essentially very coarse granites, their principal constitu- 
ents being the granitic minerals quartz, feldspar, and mica. They occur 
in most areas of crystalline rocks, usually as dikelike masses following 
whatever planes of foliation or easy fracture may be present in the 
surrounding rocks, though in some cases cutting across these and often 
forming irregular bodies of considerable size. Different pegmatite 
nfasses even in the same region often differ considerably in coarseness, 
and even a single mass may vary considerably in coarseness from 
point to point. In general only a small part of the pegmatitic mate- 
. rial of a region is sufficiently coarse grained or sufficiently free from 
iron-bearing minerals to be of commercial value. The geologic evi- 
dence generally supports the view that the pegmatite is really but one 
tvpe of igneous intrusion, the molten magma being characterized b 
the presence of large quantities of gases or water vapor which facili- 
tated the formation of large crystals. The relative proportions and 
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a Day and Allen, op. cit., p. 107. 
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the quality of the different pegmatite constituents vary in different 
deposits, some being valuable chiefly for their mica, others for their 
quartz, and others for their feldspar. Insome, two or all three of these 
minerals can be exploited. In a few cases the pegmatite is exploited 
principall y for its gem minerals and its compounds of the rare metals. 

The potash feldspars, orthoclase and microcline, which are commer- 
cially the -most important varieties, nearly always form component 
parts of the same crystal. They may occur as large crystals, occa- 
sionally 15 to 20 feet across, unmixed with other constituents, or they 
may be intergrown with quartz or rarely with other minerals. When 
the intergrowth of feldspar and quartz is fine grained the material is 
not usually used for pottery manufacture; but the coarser intergrowths 
of feldspar and quartz contain a higher percentage of feldspar and form 
one of the principal sources of commercial spar. The intergrowth is 
in some cases irregular; but in most cases 1t consists of crystals of 
quartz and feldspar, from several inches to several feet across, which 
penetrate one another in such a manner that on certain cleavage faces 
of the feldspar the quartz forms peculiar patterns somewhat resem- 
bling the cuneiform inscriptions on ancient monuments. To such - 
intergrowths the name **graphic” granite has been given, from the 
Greek verb graphein, meaning to write. 

In many of the mines worked for feldspar, especially those of Maine 
and Connecticut, the soda variety albite constitutes only a fraction of 
1 per cent of the whole amount of feldspathic material, and occurs 
mainly in irregular crystals, seldom more than 2 to 3 inches across, 
associated with quartz and potash feldspar. In the quarries at Bed- 
ford, N. Y., it constitutes a much larger percentage of the material, 
though still subordinate to the orthoclase-microcline feldspar. In cer- 
tain of the quarries of Pennsylvania and Maryland, especially in those 
near DM Md., itis the prineipal feldspar mined. (See analysis 
9, p. 9. 

METHODS OF MINING. n 


The methods of mining feldspar are very simple. The excavations 
are nearly always open pits, usually of rather irregular form, the 
valueless portions of the pegmatite being avoided in the mining work. 
In Maine, Connecticut, and New York the pegmatite is usually firm 
and undecomposed, even in the surface outcrops, and it is necessary 
to sink drill holes and to blast most of the material with powder or . 
dynamite. In Pennsylvania and Maryland, however, the pegmatite 
is in most cases much decaved at the surface, and the materials can 
frequently be excavated with the aid only of picks, shovels, and crow- 
bars. Ina few of these quarries kaolin produced by the decay of the 
feldspar has been found in the past in suflicient quantities to be of 
commercial importance, though none is now produced. "This differ- 
ence in the character of the pegmatite deposits in the two regions is 
due to the fact that the Pennsylvania-Maryland region is unglaciated, 
while in the more northerly region glacial ice planed off most of the : 
products of rock decay. 

In the stnaller quarries the drilling is usually done by hand, but in 
some of the larger quarries steam drills are used. The large masses 
are then broken with sledges into pieces less than 6 or 8 inches in 
diameter, the more micaceous and quartzose portions and the portions 
carrying iron-bearing minerals being at the same time sorted out and 
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discarded. In some of the larger and deeper quarries derricks and 
drags are used in hoisting the spar to the surface. The material is 
then usually loaded into wagons and hauled either to the railroad for 
shipment or to the mills for grinding. 


COMMERCIAL AVAILABILITY OF DEPOSITS. 


The question whether it will pay to work a given feldspar deposit 
depends upon a number of different factors, chief among which are 
D distance from the principal markets, (2) distance from the railroad, 

3) quality and quantity of the material, and (4) market conditions. 
Favorable conditions with respect to some of these factors may coun- 
terbalance unfavorable conditions with respecttoothers. The deposits 
of Maine are at a very considerable disadvantage when compared with 
those of Connecticut, New York, Pennsylvania, and Maryland in being 
much farther from the markets. Because of this advantage, hauls by 
team of 6 or 8 miles from the mines to the railroad are permissible in 
certain of the southern districts, while under present conditions in 
Maine a deposit to be worked profitably must usually be within 3 
miles of a railroad or of navigable water. 

The requirements of the potter’s trade demand that in general the 
percentage of free quartz associated with the feldspar shall not exceed 
15 or 20 per cent in the ground product, and certain potters demand a 
spar which is nearly pure, eee probably less than 5 per cent of 
free quartz. In order to be profitably worked, in most feldspar mines 
between one-fourth and one-half of the total material which is quarried 
must contain less than 15 to 20 per cent of free quartz. 

A factor of the utmost importance is the quantity of iron-bearing 
minerals, black mica, hornblende, garnet, or black tourmaline which 
is present and the manner in which these minerals are associated with 
the other constituents. The requirements of the pottery trade demand 
that the spar be practically free from these minerals, which if present 
produce brown discolorations in white wares. In order that a deposit 
may be workable commercially these minerals must be so rare or so 
segregated in certain portions of the deposit that they can be separated 
from the spar without much more hand sorting and cobbing than is 
necessary in the separation of the highly feldspathic material from that 
which is highly quartzose or rich in muscovite. A number of deposits of 
coarse grain "d feldspar of excellent quality are rendered worthless 
for pottery uses by the abundance of one or more of these iron-bearing 
minerals. The presence here and there of minute flakes of white mica 
(muscovite) can hardly be avoided even in the highest grades of com- 
mercial feldspar, and chemically this mineral is not injurious. It is, 
however, exceedingly dithcult to pulverize the thin, flexible plates of 
mica to a fineness equal to that attained by the feldspar, and it is 
therefore necessary in mining to separate carefully the muscovite from 
the spar. 

METHODS OF GRINDING. 


The methods used for grinding the feldspar are similar in all of the 
Eastern States and are very simple. The spar as it comes from the 
mines is crushed in a chaser mill consisting of two buhrstone wheels 
about 3 to 5 feet in diameter and from 1 to 14 feet thick, attached to 
each other by a horizontal axle, as are the wheels of a cart. The 


1262 MINERAL RESOURCES. 


horizontal axle is attached at its center to a rotating vertical shaft, 
which causes the buhrstone wheels to travel over a buhrstone bed. 
The feldspar is crushed between the wheels and the bed. In a few 
mills the spar before going to the chaser mills is crushed in a jaw 
crusher. : 

The material as it comes from the chasers is screened, the tailings 
being returned to the chaser mills for recrushing, while the fines go 
to ball mills for their final grinding. The ball mills consist of steel 
cylinders revolving on a horizontal axis. They are usually lined 
either with hard-wood blocks or with blocks made of siliceous brick, 
and are charged with pebbles 2 to 3 inches across, of Norway or 
French flint. Feldspar for pottery purposes is usually ground for from 
four to six hours, and in that time is reduced to a fineness of at least 
200 mesh. Some of the poorer grades of feldspar used in glass manu- 
facture are ground only for from two to three hours, great fineness 
not being required in such material. The type of ball mill used by 
most feldspar grinders is about 6 feet in lengdi; and it grinds from 2 
to 3 tons of spar at one charging. Certain millers, however, claim to 
effect a considerable saving in power by the use of larger mills. which 
grind from 4 to 6 tons at one due 

After this grinding the spar is ready for shipment either in bulk or 
in bags. The red spars from Bedford, N.'Y., and Bedford, Ontario, 
have a faint pinkish tint when ground, but the cream-colored and 
white spars grind to a pure white. 

In a few mills the ground spar is allowed to settle slowly in water, 
so as to separate the finer from the coarser material, but this method 
is now rarely employed. In certain mills where feldspar of the lower 

rades is ground for use in glass making in which very fine grinding 
Is not required, the material as it comes from the chaser mills is sent, 
after the usual screening, to a vibration separator provided with a 
screen of the desired mesh. Only that portion which fails to pass 
through the separator screen is sent to the ball mills for further 

rinding. 
à Two hundred mesh to the inch is the figure usually given as the 
fineness required by pottery manufacturers, and it is probabie that 
most of the material placed on the market comes within this limit. 
Microscopic examination by the writer of a No. 1 ground spar now 
on the market showed the coarsest particles to be only one two hun- 
dred and fiftieth of an inch in diameter, while the bulk of the mate- 
rial was under one one thousandth of an inch. In two other samples 
of ground commercial spar examined the largest particles were respec- 
tively one one hundred and forty-fifth and one two-hundredth of an inch 
in diumeter, while the bulk of the material in both samples was under 
one five hundredth of an inch. 


USES. 


The principal consumers of feldspar are the pottery and enamel- 
brick manufacturers, its main application being as a constituent part 
of both body and glaze in true porcelain, white ware, and vitrified 
sanitary ware, and as & constituent of the slip (underglaze) and glaze 
in so-called ** porcelain” sanitary wares iud. enameled brick. The 
proportion of feldspar in the body of these wares usually falls between 
10 and 35 per cent, though sometimes less and sometimes more. Its 
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melting point being lower than that of the other constituents, it serves 
as a flux to bind their particles together. A typical white-ware body 
used in one of the Pennsylvania potteries has approximately the 
following composition: 


Composition of typical Pennsylvania white ware. 


Quartz (Ambar. cion ria a a 35 
Cr qe ———— ———————U—ÀÀ 35 
PlasticOr Dall-Clay 222 22e 22so decorus OUi eqs I e eere duce ia cas 16 
X nro) rM" -—————————— ———Ó S S 14 

100 


In glazes the percentage of feldspar usually lies between 30 and 50. 

The trade demands that feldspar for pottery purposes be practically 
free from iron-bearing. minerals (biotite, garnet 
line, etc.) and contain little if any muscovite. In re ard to the per- 
centage of free quartz, the requirements vary with different potters, 
being dependent largely on the nature and proportions of the other 
constituents of the ware. Some demand less than 5 per cent of free 
quartz, and may even grind the spar themselves so as to be sure of the 
quality of the material. Other mc get satisfactory results with 
spar carrying 15 to 20 per cent of free quartz, and it is certain that 
in some cases the percentage runs even higher. Inthe ground mixture 
as it comes from the mills it is very difficult to separate the quartz 
from the feldspar by physical methods, on account of the extreme 
fineness of the maternal Chemical analysis seems to be the readiest 
means of determining whether its percentage is high or low. 

Small quantities of feldspar are used in the manufacture of opales- 
cent glass. The feldspar used for this purpose is ranked as No. 3 by 
the miners; it usually contains more free quartz and muscovite than 
that used for pottery purposes, and in most cases also contains frag- 
ments of iron-bearing minerals. The spars known to the writer which 
are used for opalescent glass are notably richer in soda than in potash. 
They are usually ground only to a fineness of 50 to 60 mesh. 

Small quantities of carefully selected pure feldspar are used in the 
manufacture of artificial teeth, and some is used in the manufacture 
of scouring soaps and metal polishes slightly less abrasive than those 
in which ground quartz is aed (Ge p-6). One firm in New York State 
crushes pegmatite for poultry grit and for a covering for tarred sur- 
faces, to give the appearance of granite. 

Much interest has recently been aroused in the use of potash feld- 
spar for fertilizing purposes. Potash is an important plant food, 
which, in fertilizers, has usually been applied in the form of wood 
ashes or of easily soluble potash salts (sulphate, carbonate, or chlo- 
ride) imported from Germany. 

The Department of Agriculture has recently conducted preliminar 
experiments to determine the availability of fnely round potash feld- 
spar as a substitute for the more soluble potash salts. The following 
statement is quoted from the report on these tests: * 

The evidence so far obtained appears to indicate that under certain conditions and 


with certain crops feldspar can be made useful if it is ground sufficiently fine. On 
the other hand, it is highly probably that under other conditions the addition of 


aCushman, Allerton S., The use of feldspathic rocks as fertilizers: Bull. No. 104, Bureau of Plant 
Industry, U.S. Dept. Agriculture, 1907, p. 31. 
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ground feldspar to the land would be a useless waste of money. At the present 
stage of the investigation it would be extremely unwise for anyone to attempt to use 
Erouno rock, except on an experimental scale that would not entail great financial 
OBS. 


If further experimentation shows that ground feldspar has a wide 
efficiency as & fertilizer it will dudoubeediy lead to a utilization of 
many of the pegmatite deposits which, because of insufficient coarse- 
ness, too large a percentage of quartz, or too great an abundance of 
iron-bearing minerals, are not valuable as a source of pottery material. 
Deposits of this kind, favorably situated with respect to the railroads, 
are very numerous, especially in the vicinity of the active feldspar 
quarries. An equally important result will be the utilization of much 
of the material which is discarded at the present feldspar quarries. 


PRICES. 


Most dealers recognize three grades of commercial spar: No. 1, 
carefully selected, free from iron-bearing minerals, largely free from 
muscovite, and containing little or no free quartz, isuall v less than 5 
per cent; No. 2, moderately free from iron-bearing minerals and 
muscovite, but often containing, when ground, from 10 to 20 per cent 
of free quartz; No. 3, not carefully selected, and usually containing 
somewhat higher percentages of free quartz, muscovite, and iron- 
bearing minerals. For Maine feldspar, nearly all of which may be 
ranked as No. 2, the prices of the crude material, free on board at the 
mines, range from about $2.75 to $3 per long ton, and the price of 
the ground product, free on board at the mills, usually lies between 
$8.50 and $9 per short ton. The prices in New York, Connecticut, 
Pennsylvania, and Maryland, so far as data are available, are given 
below. The variations are due in part to differences in the quality of 
the spar rated as No. 1, No. 2, or No. 3, but principally to differences 
in the distances of the mines and mills from the markets. 


Prices of feldspar, free on board at mines or mills, in New York, Connecticut, Pennsylvania, 
and Maryland. 


No. 1: Crude, per long ton, $3.60 to $6.00; ground, per short ton, $8.50 to $10.00. 
No. 2: Crude, per long ton, $2.50 to $4.50; ground, per short ton, $6.50 to $5.50. 
No. 3: Crude, per long ton, $1.70 to $2.50; ground, per short ton, $5.50 to $6.00. 
Very pure, carefully selected potash feldspar for use in the manu- 
facture of artificial teeth usually sells at from $6 to $8 per barrel of 
850 pounds. 
LOCALITIES. 


MAINE.* 


There are at the present time 7 active feldspar quarries in Maine, 
only 3 of which, however, are of any considerable size. All are situ- 
ated in the southwestern part of the State, the most important locali- 
ties being Georgetown and Topsham, in Sagadahoc County, and 
Auburn, in Androscoggin County. Recently a small quarry with 
favorable prospects has been opened at Hebron, in Oxford County. 
o of the feldspar quarried in Topsham is ground at the mill of the 

renton Flint and Shar Company, at Cathance Station, Topsham, 


a For a detailed description of the feldspar and quartz deposits of Maine, see Bull, U. S. Geol. Survey 
No. 315, 1907, pp. 383-393. 
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Me., while that produced in Auburn is ground at the mill of the Maine 
Feldspar Company, at Littlefield, in the same town. The feldspar 

uarried oy so ane and Sons Company at Georgetown is carried up 
ilie Kennebec River on flatboats 9 miles to Bath, where it is trans- 
ferred to railroad cars for shipment to the mills of this company at 
Trenton, N. J., and East Liverpool, Ohio. 

Practically all of the spar mined in Maine is firm, buff-colored ortho- 
clase-microcline. Itis mostly free from iron-bearing minerals, though 
usually containing sufficient quartz to throw it into the class of No. 2 
spar, much of the commercia] material being a coarse graphic granite. 
In the past, considerably larger quantities of pure No. 1 spar have 
been obtained than are now mined, and at some of the present quarries 
the supply of material suitable for the pottery trade seems to be 
approaching exhaustion. In other quarries the supply seems to be 
sufficient for many years to come. It seems certain that further pros- 

ecting, especially in Oxford County. will reveal other valuable 
eposits. 
NEW YORK. 


The most important quarries producing feldspar for pottery manu- 
facture in New York are located near Bedford village, and also 2 miles 
to the south in the town of Northcastle, in Westchester County.? 
They can be reached in a 6 to 8 mile drive from Mount Kisco, a sta- 
tion on the Harlem division of the New York Central Railroad, 38 
miles north of New York City. The rocks of the region are a mica 
schist—the Hudson schist—and occasional masses of crystalline lime- 
stone—the Stockbridge dolomite. Both of these rocks have been 
shown to be of sedimentary origin, though extensively altered by 
metamorphic action. These rocks now lie in a series of closely com- 
pressed folds, whose general trend in the region here described is 
northeast and southwest. 

In the vicinity of the feldspar and quartz quarries and along much 
of the road between Bedford village and Mount Kisco the Hudson 
schist has been injected by granite, pegmatite, and dark-colored basic 
igneous rocks, so as to show locally & gneissic or coarsely banded 
texture. Here and there, as along the road from Bedford village to 
the Hobby quarry in Northcastle, small masses of typical granite 
occur. There can be little doubt that the pegmatite deposits which are: 
of commercial importance in this region are simply one phase of the 
granitic intrusion and injection of the Hudson schist and associated 
rocks. > 

The largest quarry ın this region is operated by P. H. Kinkle’s Sons 
and is situated on the eastern and northeastern slopes of a small hill 
about three-fourths of a mile southeast of Bedford village. The exca- 
vations consist of four open pits, three closely a pen ones on the 
upper part of the hill slope and one at a lower level. All the pits are 
elongate in a northeast-southwest direction, which probably represents 
the trend of the pegmatite dikes. The lower pit expo: s the down- 
ward anc northeastward continuation of the same pegmatite mass 
revealed in the southernmost of the upper-level pits. 

Most of the rock exposed in the central one of the upper pits is 


a The«c deposits have been briefly described in Bulletin 102 of the New York State Museum, and 
the writeris indebted to this publication for a part of the material of this report. They are described 
in more detail by the present writer in Bull. U. S. Geol. Survey No. 315, 1907, pp. 394-399. 
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quartz, which is mainly white, but here and there assumes a ver 
beautiful rose tint. Some black tourmaline occurs in single crystals 
or radiating crystal aggregates in the quartz, and there has been some 
coating of fracture planes in the quartz with thin layers of black tour- 
maline. The quartz seems to be associated with the feldspar in a wholly 
irregular manner. It forms most of the northwestern and southwestern 
walls of the pit, but is abundant only at the base of the southeastern 
wall, the upper parts of the wall being feldspathic. The feldspathic 
constituents of the pegmatite are best exposed in the other three pits, 
where they constitute a large proportion of the whole rock. The 
feldspar is of two principal varieties—a pink or flesh-colored feldspar 
and a white feldspar. When examined under the microscope the pink 
variety is shown to be orthoclase-microcline. The analyses of the 
pink spar (see No. 7 of the table, p. 9) all show small quantities of 
soda and lime, but no soda feldspar or lime-soda feldspars were 
observed associated with the microcline in the specimens examined. It 
is probable that part of the soda is chemically united with the potash 
in the orthoclase-microcline and that the feldspar is in reality a soda- 
microcline-orthoclase. 

The pink feldspar, pure or in intergrowth with quartz, usually 
occurs In somewhat irregular but sharply bounded areas within the 
general pegmatite mass. In the southernmost of the upper quar- 
ries these constitute about one-half of the whole pegmatite mass. The 
larger masses are usually inclosed partly by pure quartz and partly 
by an irregular association, in varying proportions, of white quartz 
and white feldspar, with a little pink feldspar, biotite, black tourma- 
line, beryl, etc. The white feldspar is shown by microscopic exami- 
nation to be largely the soda feldspar, albite, and it constitutes the 
second important feldspar variety characteristic of this quarry. The 
parts of the pegmatite characterized by its presence are seldom 
graphic granite, but usually show a very irregular texture and vary- 
ing proportions of feldspar and quartz from point to point. 

The mica of these quarries is mainly muscovite, which is usually 
associated with the feldspathic portions of the deposit. The mica 
** books” seldom exceed 4 to 5 inches in diameter and almost always 
show the A structure and much ** ruling;" no ** plate mica” was seen. 
Being mainly confined to rather definite bands in the pegmatite, most 
of the muscovite can be readily separated from the highly feldspathic 
portions. 

Biotite (black mica) occurs in long, thin, lath-shaped crystals, some 
of which reach a length of several feet, thongh most are much smaller. 
Black tourmaline is associated mainly with the quartz, though occa- 
sionally present in the feldspathic parts of the pegmatite. Magnetite 
and garnet are seldom present. 

Three grades of feldspathic material are obtained from these quar- 
ries. No. 1 is selected from the purer portions of the pink feldspar 
masses and will probably run considerably less than 5 per cent of 
free quartz. Analysis 7 of the table (p. 9) is of the nearly pure pink 
spar and may be assumed to represent quite closely the composition 
of the No. 1 spar which is placed on the market. All of this grade 
is shipped in bulk. The No. 2 feldspar produced at this quarry 
includes the coarser graphic intergrowths of pink feldspar and quartz, 
and also includes pegmatitic material rich in the white soda feldspar, 
albite. This grade is therefore higher in free quartz and in soda than 
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is the No. 1. Both the No. 1 and No. 2 grades are used in the manu- 
facture of pottery and must be very free from black mica, black 
tourmaline, garnet, and other iron-bearing minerals. The No. 2 spar 
is not shipped in the crude state, but is ground at the quarries. A 
No. 3 grade, made up mainly of the albite-quartz mixture with some 
of the finer grained pink graphic granite, is ground at Bedford for use 
in glass manufacture. It is somewhat higher in quartz and soda than 
the No. 2, and muscovite, biotite, and black tourmaline are not as 
carefully eliminated as in the No. 1 and No. 2 grades, these constitu- 
ents not being as injurious in glass as in pottery manufacture. 

The quartz of this quarry is all shipped in the crude state to the 
Bridgeport Wood Finishing Company at New Milford, Conn., where 
it is ground and used in the manufacture of a wood filler. 

The grinding mill of Kinkle’s Sons is located at the quarries and is 
similar in equipment to most feldspar mills elsewhere, except that the 
spar as it comes from the ‘‘chasers” goes to a vibration separator, 
only the tailings being sent to the ball mills. For pottery spar this 
separator is provided with a very fine-mesh screen, but in the prepara- 
tion of spar for glass manufacture only a 60-mesh screen is required. 
The ground spar is shipped in bags. All of the material from this 
quarry and mill is hauled by team 5 miles to Bedford Station, on the 
New York Central Railroad. 

A small quarry, owned by Mr. Albert Hobby, of Bedford, N. Y., 
and operated by Mr. Otto Buresch, has recently been opened in the 
town of Northcastle, near the west side of the Mianus River and 
about 14 miles southeast of Kinkle’s quarries. The quarry is situated 
on a steep eastern hill slope and is about 100 feet wide. 150 feet long, 
and 40 feet in maximum depth. No exposures of the surrounding 
rocks were observed near the quarry. The pegmatite shows masses 
of pure feldspar 8 to 10 feet across, associated with masses of pure 
quartz sometimes 15 feet across. The latter is in part white and in 
part a beautiful rose tint. There is almost no intergrowth of quartz 
and feldspar. The latter is buff colored and is shown by microscopic 
examination to be microcline (potash feldspar, sometimes containing a 
little soda). Its analysis is No. 8 of the table. Small and very thin 
pe of muscovite occur along some of the cleavage ee in the 

eldspar, but they are not abundant enough to materially affect the 

quality of the spar. Muscovite in larger plates is mainly segregated 
in somewhat irregular bands in association with black tourmaline in 
prismatic crystals sometimes 14 inches in diameter. 

The quarry differs from Kinkle's quarry in the fact that the feldspar 
is practically all buff-colored microcline, and also in the more complete 
separation of quartz and feldspar, graphic granite pase apparently 
wholly absent. The present exposures cover only a small area and 1t 
is impossible to predict the extent or the uniformity of the deposit. 
The Mianus River is capable of furnishing ample water power for 
operating a grinding mill and the materials could be carried by gravity 
down the hill slope to the mill. The material must be hauled by 
teams 8 miles to Bedford Station, and it is very unfortunate that this 

roperty is located so far from transportation lines. Little material 
la as yet been marketed. 

A feldspar quarry near Batchellerville, in Saratoga County, is now 
being opened by the Claspka Mining Company, of Trenton, N. J. 
Some feldspar was mined in 1906, but very little of this was placed on 
the market. The spar is orthoclase-microcline of a pearl-gray color, 
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and is said to occur in crystals up to 6 feet across. Its analysis is No. 6 
of the table. 

A pegmatite mass near Ticonderoga is worked by the International 
Mineral Company, of New Haven, Conn. None of the material from 
this quarry is used in pottery manufacture, but all the materials of the 
pegmatite—feldspar, quartz, and mica—are crushed together and 
graded to various sizes. The smaller sizes are used for poultry grit, 
while the coarser grades are used as a covering for tarred surfaces, 
thus giving the appearance of granite. 


CONNECTICUT. 


Feldspar has been mined in Connecticut intermittently since about 
1835 and the State is still one of the leading producers. The spar 
occurs in pegmatite dikes similar to those found in Maine and southern 
New York and is associated in an irregular manner with quartz, 
muscovite, biotite, black tourmaline, garnet, etc. The pegmatite is 
in the form of dike-like or irregular masses which have been intruded 
into the surrounding metamorphosed sedimentary rocks. They seem 
to be connected in origin with other granitic rocks of the region. The 
principal feldspar quarries now being operated are in the southern 
part of Hartford County and in Middlesex County. An important 

eldspar mill is located at South Glastonbury, Hartford County. 


PENNSYLVANIA.? 


Feldspar is extensively mined in Chester County, in the southeastern 
art of the State, and a small quantity is obtained in Delaware County. 
t occurs? as a constituent of pegmatite dikes of various degrees of 

coarseness, which were intruded in a molten condition into metamor- 
phosed sedimentary rocks (crystalline limestone, quartzites, and mica 
schists) and into intrusive gabbro and serpentine. The great majority 
of the dikes trend northeast and southwest, parallel to the general 
trend of the surrounding rocks. The pegmatite constituents are, in 
most cases, similar to those characteristic of the pegmatites of other 
States and are without regular arrangement.  Fine-grained graphic 
granite is sometimes present and is utilized commercially in potte 

manufacture, though in Maine material of similar fineness is discarded. 

The feldspar deposits worked by the Keystone Feldspar Company, 

the Brandy wine Summit Kaolin and Feldspar Company, and the Spar- 
vetta Mining Company, in the extreme southwestern part of Chester 
County, are entirely different in character from those of other States 
or of other parts of Pennsylvania. Like other feldspar deposits the 

form dike-like masses intruded in a molten condition into the surround- 
ing sediments, which in many places show the effects of contact meta- 
morphism. The feldspar, however, is nearly all of the soda variety, 
albite, and quartz is almost entirely absent. The principaliron-bearing 
mineral is not hiotite or black tourmaline, as in most pegmatites, but 
is green hornblende, though garnet occasionally occurs. The texture 
also differs from that of most feldspar deposits, and in many places 
it is granitic rather than pegmatitic. As a rule, the feldspar crys- 
tals do not exceed an inch in diameter, and some portions of the rock 


: 5 Hopkins, T. C., Feldspars and kaolins of southeastern Pennsylvania: Jour. Franklin Inst., vol. 
, 1899, pp. 1-31. 
bThe writer is indebted to Miss Florence Bascom, of the United States Geological Survey, for much 
information in regard to these deposits. 
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, are even finer grained. The largest feldspar crystals observed were 
8 to 10 inches across, but these are of very rare occurrence. It is 
robable that the molten magma from which these deposits were 
erived was of a wholly different character (possibly dioritic or gab- 
broic) from the granitic magmas which were the source of most of the 
egmatite deposits. The feldspar deposits of Pennsylvania are much 
ecayed near the surface, and some of the quarries have in the past 
yielded kaolin, produced as a result of feldspar decomposition. 


MARYLAND.” 


The feldspar deposits which are now being worked are confined to 
Baltimore County and adjacent parts of Howard and Harford counties, 
and to Cecil County. The vicinity of Woodstock, in Howard County, 
and adjacent portion of Baltimore County is the principal producing 
center. The feldspar occurs in intrusive dikes similar in most ways 
to those of southeastern Pennsylvania. The crystalline rocks which 
they intrude are a continuation of the same belt which forms the 
country rock in the Pennsylvania feldspar region.? The feldspar 
belongs partly to the soda and partly to the potash varieties. None 
of it is ground within the State. 


TEXAS. 


A deposit of potash feldspar apparently of excellent quality is 
reported” to occur at Barranger Hill, in Llano County. The feldspar 
occurs as a constituent of a large pegmatite dike, which has been 
worked to some extent for its rare earth minerals. White quartz 
occurs in masses up to 40 feet in thickness and feldspar in masses up 
to 30 feet. Both of these constituents are remarkably free from other 
minerals. Almost the only iron-bearing mineral is biotite, which is 
found in plates reaching a breadth of 30 inches or more. So far as 
observed this mineral does not occur in small pates and it is easily 
separated from the feldspar and quartz. The feldspar is of a brownish- 
rose, with some lighter-colored mottlings. Graphic granite occurs 
near the periphery of the dike, some of the masses being 5 or 6 feet 
across. Its texture is rather fine, the quartz blades being seldom over 
one-sixteenth of an inch in thickuess. No attempt has been made to 
utilize the ae and quartz, and large quantities are now on the 
dumps and could be moved to the railroad at a comparatively small 
expense. 

he occurrence of flints in the Cretaceous chalks over much of cen- 
tral Texas has been known for a long while, and recently deposits of 
kaolin, which are said to be of excellent quality, have been reported 
from Leakey, in Edwards County. The occurrence within a compara- 
tively short distance of one another of all of these pottery materials 
should direct the attention of pottery manufacturers to this region. 


MINNESOTA. 


A considerable quantity of feldspar is quarried at Point Corundum, 
near Duluth, Minn., and ground at Duluth mainly for abrasive pur- 
poses and use in filters. None is used for pottery purposes. The 


aFor a brief description of the feldspar deposits of Cecil County see Maryland Geological Survey, 
Cecil County, 1902, pp. 96-97, 217. 

6 The writer visited the pee l feldspar localities of Maryland and Pennsylvania in May, 1907, 
and the results of these field studies will be published in a later report. 

o Oral communication from Mr. Frank L. Hess, United States Geological Survey. 


1270 MINERAL RESOURCES. 


rock is yellowish gray in color, and the samples examined by the writer 
are composed entirely of lime-soda feldspar in crystals from one-half 
to 1 inch in length. The composition seems to vary from labradorite 
to bytownite. Analysis 13 of the table (p. 9) shows the sample to 
have the composition of bytownite. 


PRODUCTION. 


The production of feldspar in 1906 amounted to 39,976 short tons 
of ende feldspar, valued at $132,643, and 32,680 short tons of ground 
feldspar, valued at $268,888, a total of 72,656 short tons, valued at 
$401,531. The production for the different States is given in the 
table below. To avoid revealing the figures of individual producers 
it was necessary in some cases to group the productions of two States. 
The ground material includes only that ground by the producers. 


Production of feldspar in the United States in 1906, by States, in short tons. 


Crude. Ground. | Total. 
State. __  - E__QEE_ÁQ a MEI RUDI NEN 
Quantity. Value. j|Quantity.| Value. ¡Quantit y. Value. 
Maine and Minnesota ...........-.... een 2, 589 $6, 405 11,317 | £103, 853 13,906 $110, 255 
New York and Connecticut.............. 22, 00d 74,036 7,500 50, 500 30, 054 124, 536 
Maryland A A Ue quU neuen 10, 229 SEU OG ee ewes wees Sass 10, 229 34,507 
Pennsylvania............... cee ee eee eens 4, 604 17, 695 114, 535 18, 467 132, 230 


TOU, uu cea ever one a Ute 39, 976 | 132, 643 32, 680 | 268, S88 72, 656 | 401, 531 


The average value of the crude feldspar was $3.32 per short ton 
($3.71 per long ton), free on board at the mines, and of the ground 
feldspar $8.23 per short ton, free on board at the mills. 

The production of feldspar from 1902 to 1906 is given in the follow- 
ing table: 

Production of feldspar, 1902-1906, in short tons. 


Crude. Ground. Total. 


Year. Se EPA ee ee ee MM E MC 
Quantity. | Value. | Quantity. | Value. Quantity. | Value. 


——— |———— |————— |—— e MM Ha 


IO ce Ceres a REESE SEC RA e 21,870 | $55,501 23, 417 

IU 2 werd ris ecee ee etae rete eee 13, 432 91, 036 28,459 | 205, 697 41, 591 256, 738 
LOS oe ossa oS seni ex EUMD yanks 19, 113 66, 714 25,775 | 199,612 45, 188 266, 326 
1905.2: 5e tet ata duelo tp bet eua 14,517 57,976 20,902 | 168,181 35, 419 225, 151 
1900.2 5r solers tes EA etou e nes a 39,976 | 132,643 82,680 | 268, 885 72, 656 401, 931 


The market conditions during 1906 in all the feldspar-producing 
districts were reported to be good. The use of the mineral 1s increas- 
ing, and the domestic supply is (m ae: by large importations of 
spar from Ontario, Cañada which is ground at Trenton, Rochester, 
East Liverpool, and East St. Louis. The imports of feldspar are 
not reported separately by the Bureau of Statistics. The marked 
increase in the figures of production for 1906 over those for previous 
years is due principally to the more complete returns which have been 
received and also to the fact that feldspar used for abrasive purposes 
and for imitation stonework, etc., is included in the list. It is prob- 
able, however, that there was also an actual increase in the quantity 
produced. 


SELENIUM. 


By Frank L. Hess. 


Selenium is one of the rare and little-known elements, closel y related 
in many ways to tellurium and sulphur, with both of which it often 
occurs in nature. 

Recently selenium has obtained some prominence from its use in 
various forms of electrical apparatus, which make use of its peculiar 
property of being almost a nonconductor of electricity in the dark, 
while under the influence of light its conductivit y immediately becomes 
immensely increased. This characteristic has led to its use in instru- 
ments designed to light and extinguish gas buoys automatically; 
for guiding and exploding torpedoes by a ray of light; for telephoning 
along a ray of light; for transmitting sounds and photographs or 
other pictures to a distance by means of a telephone or telegraph 
wire; and for measuring the quantity of Roentgen rays in therapeutic 
applications. Should any of these instruments become of general or 
practical use, there will be more or less demand for selenium. 

At present it is variously quoted from $13.33 per kilogram (2.2046 
pounds) to $2 per ounce, as there is no steady market and prices 
vary with different dealers. 

No selenium is known to be produced commercially in this country 
but during 1906 one copper refinery made some in an experimental 
way, and it is possible that it was produced at other refineries also. 
In the case mentioned the selenium was obtained from the anode 
slimes or mud, where it is left with gold, silver, and other residues 
in the electrolytic refining of copper. 

The occurrence of minerals containing selenium is rare in the United 
States, but a demand for it could probably be supplied by utili- 
zation of the small quantities found in the copper-refinery slimes. 
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TALC AND SOAPSTONE.’ 


By ARTHUR J. COLLIER. 


OCCURRENCE. 


Tale and soapstone are found in nearly all the Atlantic slope 
States, and in many of them the deposits are so favorably located as 
regards transportation and markets as to make their development 

rofitable. During the year 1906 such quarries were operated in 

eorgia, North Carolina, Virginia, Maryland, Pennsylvania, New 
York, New Jersey, Rhode Island, Massachusetts, and Vermont. New 
York, which formerly enjoyed the distinction of being the largest 

roducer of talc in the United States, was in 1906 succeeded by 

nnm whose product represents about 41 per cent of the total 
value. 

Deposits of talc and soapstone also occur in several of the Western 
States, but the conditions as regards transportation and markets are 
not favorable enough at the present time to justify development, 
since the industries in which hay would be used have not yet been 
established. 

Small quantities of talc were quarried in California and Washington 
during 1904 and 1905, but no production was reported from either 
State in 1906. 

The product of the quarries varies from pure foliated talc to harder 
steatite or soapstone. For use in the arts, it is either. powdered or 
sawed into slabs or manufactured into various articles. The pow- 
dered or flour talc is used in the manufacture of a great variety of 
articles, such as fireproof paints, electric insulators, covering for 
steam pipes, foundry facings, dynamite, paper, toilet powder, leather 
lubricators, and soap. The soapstone, not powdered, is used in the 
manufacture of hearthstones, furnace linings, laboratory tables, 
laundry tubs, ovens, foot warmers, and many other articles of every- 
day use. Some of the purer varieties are manufactured into pencils 
and gas tips, the talc suitable for this purpose bringing a higher 
price than any other produced in this country. 


PRODUCTION. 


The total production of talc and soapstone during 1906 amounted 
to 120,644 short tons, valued at $1,431,556, an increase of 24,010 tons 
in gar car $349,494 in value as compared with the production 
in 1905. is increase is distributed over nearly all the States of the 
Atlantic slope, North Carolina alone showing a decreased production. 

Nearly all the talc and soapstone quarries are operated or con- 
trolled by the manufacturers, and only a small part of the output is 


a The tables in this report were prepared by Mrs. H. I.. Bennit of this office. 
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sold in the crude state. The talc and soapstone production is classi- 
fied in the following four groups: Rough or crude, sawed into slabs 
manufactured articles, and. ground. e crude product, re resented 
in the first group, is usually sold to factories and is probably again 
included in the estimates of manufactured articles represented in the 
other three groups. The relative quantities and values of these 
aS from 1903 to 1906, inclusive, are shown in the following 
table: 


Production of tale and soapstone in the United States, according to varieties, 1905-1906. 


1903. 1904 
Condition in which marketed. , | Quantity Average | Quantity | Average 
(short Value. value (short Value. value 
tons). per ton. tons). | per ton. 
ROURN adiós 2,908 $23, 704 $8.15 1,815 $9, 270 $5. 11 
Sawed into elabs................. 2,027 33, 800 16. 67 3, 850 64, 276 16. 70 
Manufactured articles 4........... 12, 219 274,978 22. 50 11,990 283, 373 23. 63 
Ground Oise ee cado 69, 747 507, 578 7.28 73, 534 583, 812 | 7.94 
Total G cueviioasee he oia 86, 901 840, 060 9. 67 91,189 940, 731 | 10. 32 
1905. 1906 
Condition in which marketed. | Quantity Average | Quantity Average 
(short Value value (short Value. value 
tons). per ton. tons). per ton. 
A eos veieouctadusss 1,625 $10, 483 $6. 45 15, 211 $40, 337 $2. 65 
Sawed into slab8................. 4,779 80, 879 16. 92 4, 980 83, 563 16.78 
Manufactured artioles 9........... 14,665 403, 660 27.53 23, 575 631, 342 26. 7 
Ground.) pe. sek ees oO CSS 75, 565 587, 040 7. T1 76,878 676, 314 8. 80 
Totale... celeri eei | 96,034 1,082,062 | dd 120,644 | 1,431,556 11.87 


a Includes bath and laundry tubs; fire brick for stoves, heaters, etc.; hearthstones, mantels, sinks, 

iddles, slate pencils, tailor's pencils, gas tips, burner blanks, crayons, and numerous other artícles 
or everyday use. 

6 For foundry facings, paper making, lubricators for dressing skins and leather, etc. 

¢ Exclusive of the quantity used for pigment, which is included among mineral paints. 


The total production of talc and soapstone in the various States 
during 1905 and 1906 is shown in the following table. In some cases 
where the whole production of a State is by one or two operators, it 
has been necessary under the usage of the United States Geological 
Survey to include its production with that of some other State or 
States. 


Production of talc and soapstone, 1905, 1906, by States, in short tons. 


1905 | 1906 
ds ou Value Quanti- Value 
y. 
Mary land ia sones ase A scu nes A EE Ma (a) (a) 2, 956 $23, 310 
New Jersey and Pennsylvania.........ooooocooocooorrnronan.. 5, 796 $38, 241 13, 981 $2, 961 
Now Yorke. eod eae oic er que dle EAD AE QUEE. 56, 500 445, 000 61, 672 557, 200 
North Caroling. uei td be 4,035 74, 690 4, 009 66, 729 
MOLINO SET E 8,978 65, 525 10, 413 101, 057 
A ree 2 arate cet Er 17, 665 : 23, 024 590, 800 
Other States Oc crete os etd SN ADAM LIA ed 3, 660 33, 516 3, 989 39, 499 
"Totalctss ouest NS CA RUE 96,634 | 1,082,062 | 120, 644 | 1, 431, 556 


a Included in ' Other States.” 
b California, Georgia, Maryland, Massachusetts, and Washington in 1905; Georgia, Massachusetts, 
and Rhode Island in 1906. 
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PRODUCTION IN NEW YORK. 


The talc produced in New York, which is nearly all of the fibrous 
variety, is ground and used principally in the manufacture of paper. 
The production in the years from 1903 to 1906, inclusive, are given 
in the following table: 


Production of fibrous tale in New York in 1903-1906, in short tons. 


1903. | 1904. 1905. | 1906. 
Use. | E AA ICE Merci nM MESURE 
uan- Quan- y Quan- Quan- 
ity. Value. | tity. Value. tity. Value. tity. Value. 
Paper filling......... a | 
Pai te oet wae toe 60,230 | $421,600 64,005 ¡ $507, 400 56,500 | $445,000 | 61,672 | $557,200 
Wall plasters........ | | 


TOTAL PRODUCTION. 


The quantity and value of talc and soapstone products in New 
York, as compared with the total from all the other States during 
the years from 1880 to 1906, inclusive, are given in the following table: 


Production of tale and soapstone in the United States, 1880-1906, in short tons. 


New York. All other States. Total. 


Year. p. EU segue jesse eoe 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
1880-1900. -oaoa cesses 620,925 | $5,033,501 | — 340,003 | $5,201,151 | — 969,928 | $11,224,652 
Dol e T 69,200 | — 483,600 28,643 | 424,888 97, 843 908. 488 
ala os 71,100 | 615,350 26,854 | — 525,157 07,954 | 1,140,507 
EE ee 60,230 | 421,600 26,671 | 418,460 86,901 840, 060 
TOO RADO cece 64,005 | — 507,400 27,184 | — 433,331 91, 189 940, 731 
10505 n cae io N 56,500 | — 445,000 40,134 | — 637,062 06,634 | 1,082,062 


i NENNEN RDUM stat 61,672 | — 557,200 58,972 874,356 120,644 | 1,431,556 


IMPORTS. 


The imports of talc into the United States have never been large, 
though the prices obtained are usually somewhat higher than for the 
American product. "The imports since 1901 are shown in the follow- 
ing table: 

Talc imported into the United States, 1901-1906. 


1901 ...... short tons.. 2, 386 $27,015 | 1904 ...... short tons.. 3,268 $36, 370 
T9009. is do.... 2,859 35,366 | 1905 ........... do.... 4,000 48, 225 
I908 occus do.... 1,791 19,677 | 1906 ........... do.... 5,643 67,818 


CANADIAN PRODUCTION. 


There has been & small production of talc in Canada for several 
years, but the tonnage and values have been exceedingly variable. 

In 1906 the talc produced amounted to 1,234 short tons, which is 
more than twice the quantity produced in 1905. "The production of 
talc in Canada from 1902 to 1906, as reported by the Canadian Geo- 
logical Survey, are given in the following table: 


Production of talc in Canada, 1902-1906. 


1902-5. 22s shorttons.. 689 $1, 804 | 1905 ....... short tons.. 500 $1, 800 
1108 do.... 688 2,064 | 1906............ do.... 1,234 3, 030 
DOOR AA do.... 840 1,875 
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